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General notes for the ARIB standard in English version:

The rights of copying and distribution for these materials are ascribed to the
Association of Radio Industries and Businesses (ARIB).

The original “Personal Handy Phone System ARIB standard Version 5.2 (RCR
STD-28)" is written in Japanese and approved by the 28th Standard Assembly
Meeting May 29, 2006 This document is the translation of the standard into
English.

The note about IPR (Industrial Property Rights) in the INTRODUCTION of this
document applies to the use of Essential IPR for the ARIB standard in Japan. If
the ARIB standard is adopted outside Japan, Essential IPR will be treated in
accordance with policies stated by each IPR owner. The IPR owners are,
however, expected to apply the rules of the preface of the “Guidelines for
Treatment of Industrial Property Rights in connection with the ARIB Standard”
(September 5, 1995, approved by the 1st Standard Assembly Meeting). The
preface of these guidelines states that it is “desirable that the Essential IPR
which relates to any or all parts of the contents of the ARIB standard should be
used free of charge by anyone and that it would not block the use of such
Essential IPR in any other country where such an ARIB Standard is adopted”.
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Appendix A. Broadcasting signal transmission method on logical control channel and PS
reception operation
(Private standard/Public standard)

1. Type of broadcasting signal transmitted on BCCH (A)
(1) Broadcasting signal that must be transmitted

Broadcasting signal that reports global definition information: Radio channel information broadcasting
2nd system information broadcasting

(2) Omittable broadcasting signal

Broadcasting signal that informs only local definition information: System information broadcasting,
3rd system information broadcasting
(exclusively for public systems)

(3) Optional broadcasting signal

Broadcasting signal that informs only optional information: Option information broadcasting
(exclusively for private systems)

2. Broadcasting signal transmission regulations

Broadcasting information required for the system to run must be transmitted at least once in 4 LCCH
superframes using BCCH (A).

3. Method of use of broadcasting reception indication region

The "broadcasting reception indication" is present in local information broadcasting messages and
incoming call messages, and its purpose is to report whether or not reception of each broadcasting
signal is required in PS.

(1) In case where broadcasting reception indication displays global definition information pattern

It shows the pattern number of global definition information presently used by the system, and this
indication value agrees with the value of the global definition information pattern contained in the radio
channel information broadcasting and the 2nd system information broadcasting informed by BCCH (A).
The purpose of this indication is to quickly perform steady reception of the logical control channel in
cases where PS shifts zones and so forth, and to report the fact that a change occurred in the contents
of the global definition information during operation for PS.

The global definition information pattern is guaranteed to have one meaning only within one paging
area. Therefore, if the paging area is different even if within the same system, the value of the global
definition information pattern is independent, and the same value may be used to correspond to different
global definition information.

Also, the global definition information pattern is the same within the paging area.

If handover is executed between paging areas is executed, the paging area length (np) and uplink
LCCH timing are the same even in areas where the paging area number is different.
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(2) In case where broadcasting reception indication displays local definition information reception
indication

One type of broadcasting message reception indication can be performed by one broadcasting
reception indication. The status numbers of various notification information contents are contained in
the broadcasting reception indication, and the index of the contents of the indicated broadcasting
message is informed to PS. As long as there are no changes in the broadcasting informations, as
compared to the broadcasting information that the PS has already acquired in response to reception
indication, the broadcasting message, which is displayed in the relevant reception indication on the
logical control channel from the same CS, does not have to be received, even if the reception indication
of the relevant broadcasting information continues to be transmitted.

(3) Procedure in case where broadcasting reception indications of differing contents are transmitted
simultaneously

This is explained using an example where the reception indications of the system information
broadcasting and 2nd system information broadcasting are required.

In this case, as shown in Figure 1, the reception indication of the system information broadcasting is
displayed on the incoming call message, and the reception indication of the 2nd system information can
be performed on the system information broadcasting message. At this time, in addition to the system
information broadcasting reception indication, the 2nd system information broadcasting reception
indication or global definition information pattern indication can be performed on the incoming call
message as required. In so doing, it can be informed to the PS which has received only the incoming
call message at the PCH position on the logical control channel that the status number in the system
information broadcasting reception indication has not changed, but that the status number in the 2nd
system information broadcasting reception indication has changed or that the global definition
information pattern has changed. In addition, even if there are no changes in actual contents of the
system information, by updating the status number in the system information broadcasting reception
indication, similar control can be realized by inducing broadcasting reception in the order shown in
Figure 1.

Furthermore, the global definition information pattern and status number (mi: i =1 to 3) are used
cyclically.
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4. CS information and PS operating conditions
4.1 Relationship between CS information and restriction control (private)
(1) Default values of CS information to be indicated by System information broadcasting

The default values are General CS, Non-originating-exclusive CS , Non-specified-user-service CS, Non-
SD-write CS, and Relevant CS available. A CS having service attribute other than these values must
indicate the values by System information broadcasting.

(2) CS information and restriction valid ranges

In the descriptions below, "General PS restriction control” refers to the control operation based on
general PS restriction information of bits 5 and 6 of octet 6 of System information broadcasting.

If the CS service attribute is Priority CS or Specified-user-service CS, the General PS restriction control
is valid for all PSs except PSs with attributes that agree with the relevant CS service attribute. However,
in the case of a CS by which both Priority CS and Specified-user-service CS are indicated, judgment is
done by Priority CS only.

The corresponding relationship is shown in Table 1, and valid/invalid judgment flow of PS is shown in
Figure 2.

(3) Operating example of CS information and restriction control
General CS:

[1] This service attribute is the default, and the transmission of System information broadcasting for
attribute notification can be omitted.

[2] When restriction is performed, System information broadeasting is transmitted. The
Broadcasting reception indication shall be System information broadcasting reception indication.

[3] When System information broadcasting is not required, a Global definition information pattern
shall be set in Broadcasting reception indication area.

Priority CS:

[1] System information broadcasting is transmitted in order to notify this service attribute.
Broadcasting reception indication is coded as System information broadcasting reception
indication.

[2] When restriction is performed, System information broadcasting is transmitted. Broadcasting
reception indication shall be System information broadcasting reception indication.

[3] When System information broadcasting is not required, a Global definition information pattern
shall be set in Broadcasting reception indication area.

Specified-user-service station:

[1] System information broadcasting is transmitted in order to notify this service attribute.
Broadcasting reception indication is coded as System information broadcasting reception
indication.

[2] When restriction is performed, System information broadcasting is transmitted. Broadcasting
reception indication shall be System information broadcasting reception indication.
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[3] When System information broadcasting is not required, a Global definition information pattern
shall be set in Broadcasting reception indication area.

4.2 PS operation (private and public)
(1) Zone selection

If CS is "own zone selection impossible”, the PS which is in the process of standby zone searching
does not select the relevant CS in the standby zone regardless of reception level.

(2) Call origination

If the CS is any of the following, the PS does not transmit the call origination request to the relevant CS.
[1] If CSis "own zone selection impossible”
[2] If CSis under call origination restriction to relevant PS

(3) Incoming call

If CS is "own zone selection impossible”, the PS does not transmit the incoming call response to the
relevant CS.

(4) Location registration

If the CS is any of the following, the PS does not transmit the location registration request to the relevant
CS.

[1] If CSis "own zone selection impossible”
[2] If CSisin location registration restriction to relevant PS
(5) Recalling-type handover

PS can transmit recalling-type handover request to the relevant CS regardless of CS information and
information of the 2nd system information broadcasting message.

(6) TCH switching

PS can transmit TCH switching request to the relevant CS regardless of CS information.
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PCH
No reception indication Incoming call
Global definition information pattern
PCH
Reception indication Incoming call
System information reception indication
BCCH (A) l

System information broadcasting

| 2nd system information reception indication

BCCH (A)

i

2nd system information broadcasting

| Global definition information pattern

BCCH (A)

l

Radio channel information broadcasting

| Global definition information pattern

Figure 1 Example of transmission procedure of broadcasting reception indication

Table 1 Corresponding relationships

PS attribute General station Priority station
Non-specified- Specified-user- | Non-specified- Specified-user-
user-service service station | user-service service station
CS attribute station station
Non-specified- |Restriction value [Restriction value |Restriction value |Restriction value
user-service valid valid valid valid

General station
station [Specified-user- |Restriction value |Restriction value |[Restriction value |Restriction value
service station valid invalid valid invalid
Non-specified- |Restriction value [Restriction value |Restriction value |Restriction value
user-service valid valid invalid invalid
Priority station
station [Specified-user- |Restriction value |Restriction value |[Restriction value |Restriction value
service station valid invalid invalid invalid
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( PS general station regulation value valid/invalid judgment process )

General station Priority station

General station

A

PS

Non-specified-user -service CS Specified-user-service CS

Non-specified-user-service CS Specified-user-service CS

Priority station

PS

General station regulation
value valid

General station regulation
value invalid

Figure 2 PS valid/invalid judgment flow
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Appendix B Link channel establishment sequence (Private standard/Public standard)

Wheh retry out

()

Link channel
establishment request

oy

) 4

L N

Link channel
establishment re-request

Is retry
possible

2@,

Is retry
possible?

Link channel
assignment waiting

Link channel assignment
reject (no free slots)

Candidate

Lo Re—requ’e’s,t, . CH exists

Request To #2

Link channel
To #1 assignment
< TR101C=(TR101C-1)+(TR101C-2)
’ Frequency/slot switching ‘ TCH synchronization

burst waiting activation

Unwanted signal

measurement Uplink synchronization
/\r [burst reception waiting TR101C-1
nwanted signal OK
To #2 < 44 dBpV)
______ Time out
Synchronization burst ~ ~— 77771 w
TR101P=(TR101P-1)+(TR101P-2) cor}{tinuous transmission TCH
|- -5
g Q release
_q (Downlink synchronization TX ON
TR101P-1 [burst reception Waiting] -
6 Synchronization burst
- --- transmission start
! Time out Synchronization burst
! continuous transmission
: %
70 TCH idle burst
To#2 transmission start TR101C-2
Uplink synchronization TCH idle burst continuous Time out
burst stop transmission 7777 \
|-
" ()-# TCH
. : release
TCH idle burst TCH idle burst
TR101P-2 burst waiting transmission start
- Downlink
-~ Time out TCH idle burst continuous synchronization burst

transmission stop

O
- TCH activation

(Note) Refer to Appendix H and K for the relevant timers.

TCH activation
in progress
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Appendix C. Restriction control (Private standard/Public standard)

This appendix describes the contents of restriction control provided by the standard and PS operation
according to the restriction information contained in the system information broadcasting message.

1 Access group restriction
(1) Restriction process overview

In the case of public systems, general PSs are divided into 8 restriction groups, and by prohibiting call
origination/location registration operations for the general PSs of each group, the traffic that accesses
the network is restricted. By adjusting the number of groups that are simultaneously restricted, 8 stages
of restriction levels (0-100%: 12.5% spacing) are realized.

In the case of private systems, general PSs are divided into a number of restriction groups (8 for 0 < np
<8, 16 - np for 8 < ny), and by prohibiting call origination/location registration operations for the general
PSs of each group, the traffic that accesses the network is restricted. By adjusting the number of
groups that are simultaneously restricted, the restriction levels (if number of restriction groups = 4, 0-
100%: 25% spacing) are realized according to the number of restriction groups.

Note that the group under restriction is changed regularly so that restriction implementation is not biased
toward a certain group during restriction.

In private system however, this restriction process applies only if octet 4, 5 usage designation indicated
in octet 7 of System information broadcasting message is (00) or (01).

(2) Restriction contents

Control is performed in response to the overload state of the network. By using restriction information of
the system information broadcasting message, the network broadcast general PS location
registration/calling restriction present/absent (radio channel usage restriction information element), and
the group under restriction (restriction group designation information element). When the general PS
recognizes that there is location registration or call origination restriction, it judges whether its own
station is included in the group under restriction, and if it is included (note 1), the operation of the
restriction contents call origination/location registration) of the system information broadcasting
message is prohibited.

During access group restriction implementation, the group under restriction is regularly changed so

that the restriction implementation is not biased toward the general PSs of a certain group. An example
of group under restriction changes is shown in Figure. 1.
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,Groups 1, 2, , , ,Groups 1, 2,
Group 1 PS restricted restricted
Group 2 PS . : _— '
1 Groups 3, 4. : : :Groups 3, 4.
i restricted 1 i i i restricted
Group 3 PS —_— ; ; —_—
Group 4 PS ] | | —_— |
1Groups 5, 6: 5 5 1Groups 5, 6:
' restricted ' ' + restricted
Group 5 PS _ ' ' L TESTEEE
GrOUp 6 PS é é # é é # '
+Groups 7, 8: ; ; 1Groups 7, 8:
' restricted ' ' ' restricted
Group 7PS . —_ : : = ——
» Restriction :
' period
Group 8 PS <p—»

» Time
Figure 1 Example of group under restriction changes

When a general PS, that has access group restriction implement, ignores the restriction by sending call
origination or location registration the relevant process is cut off.

(Note 1) When (PS number [note 2) MOD (number of restriction groups) + 1 agrees with group under
restriction.

(Note 2) The PS number for determining the PS restriction group is calculated as follows.
[1] In the case of the PS number type is BCD.
The lower 4 digits before the filler are treated as decimal "1000" "100" "10" "1". If there
are less than 4 digits before the filler, it is treated as "0" in order from the position of
"1000".
[2] Inthe case of the PS number type is hexadecimal.
The lower 16 bits are treated as a numeric value.
2 Access cycle restriction
(1) Restriction process overview
When restriction is canceled, there is the possibility of SCCH overload occurring due to the general PSs
for which restriction was canceled accessing the network all at once to request call origination/location
registration. To prevent this, access cycle restriction is performed to distribute call origination/location

registration of the general PSs when restriction is canceled. Figures 2-3 show examples of distributing
traffic by access cycle restriction when restriction is canceled.
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SCCH SCCH
in-use ratio in-use ratio

No access period restriction + With access period restriction

Restricted—p>! time Restricted—p-! time
A Restriction cancelled A Restriction cancelled
Figure 2 SCCH in-use ratio when restriction is Figure 3 SCCH in-use ratio when restriction is
cancelled with no access period cancelled with access period
restriction restriction

(2) Restriction contents

By the restriction information of the system information broadcasting message, the network broadcasts
access cycle interval . General PSs judge whether the access cycle interval is "0" or not "0", and if it is
not 0, it performs control of the specified cycle interval from when call origination/location registration is
requested, and the network cannot be accessed. As a result of this control, the SCCH access timing
becomes lagged for each general PS, and SCCH overload can be prevented.

An example of general PS operation is shown in Figure 4. When the network implements call
origination/location registration restriction on general PSs of groups 1 and 2, it also implements access
cycle restriction. The general PSs group 1 and 2 recognize the access group restriction and access
cycle restriction through the broadcasting information. If a call origination/location registration request is
generated by a general PS of group 1 or 2, call origination/location registration is prohibited by access
group restriction, and the access cycle interval from when the request is generated prohibits access to
the network regardless of the presence or absence of access group restriction. Thus, when access
group restriction is canceled, the restricted general PSs do not access the network all at once, and the
SCCH in-use ratio does not increase rapidly.
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Group 1, 2 general PSs under access group restriction!

Group 1, 2

PS A : : :
Unaccessible : Accessible
Access cycle interval
Group 1, 2 B '
PS A Inaccessible Accessible
Call origination request i
Access cycle interval 5 Access cycle interval
Group 1, 2 . o .
PS C . ] .
A Inaccessible /\ Accessible
Location registration request Restart request
. p» Time
A

Restriction cancelled
Figure 4 General PS operation during access cycle restriction
3 Priority PSs access restriction
(1) Restriction content overview

After access group restriction is 100% implemented for the general PSs, if restriction is further
increased, restriction is placed on the priority PSs.

(2) Restriction contents

Restriction control is performed separately for call origination and location registration for priority PSs.
By the restriction information of the system information broadcasting message, the network broadcasts
the priority PS location registration/call origination possible/impossible (restriction information). When
the priority PS recognizes location registration impossible or call origination impossible, the operation of
the restriction contents (call origination/ location registration) of the priority PS is prohibited.

Priority PSs are not subject to the access cycle restriction described above.
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Appendix D PS switchback operation during channel switching during communication
(Private standard/Public standard)

Regulations on the PS switchback operation during channel switching during communication are shown
below.

Furthermore, the meaning of the terms used in this document are as follows.

[1] TCH switching (re-)request

(Re-)request from PS for communication physical slot switching to other CS. (including own CS)
[2] TCH switching prohibited

Prohibits TCH switching request message transmission from PS.

[3] TCH switching indication

Switching indication of communication physical slot to PS from CS.

[4] Handover

Switching of communication physical slot by re-calling type switching to other CS. (including own CS)
[5] TCH switching

General name for communication physical slot switching excluding cases due to handover.

1 Timing after which switchback is impossible

After PS receives a new channel downlink idle burst (new channel synchronization establishment), it
may not switch back to the old channel.

And switchback is possible if the new channel synchronization is established after receiving downlink
burst of 2" TCH during the handover of 2 slots fixed type 64 kbit/s communication and if receiving
downlink idle burst on only TCH is completed and receive 2" TCH downlink synchronization burst is
disabled. However, if receiving downlink idle burst on only TCH is completed during the handover of Slot
changeable type 64k bit/s Unrestricted Digital Information, it may not switch back to the old channel.

2 PS operation during switchback

The switchback operation sequence is shown in Figures 1 and 2, and the PS flow during TCH switching
is shown in Figure 3.

And the handover switchback operation sequence in case of 2 slots fixed type 64 kbit/s communication
Is shown in Figures 4 and 5.

Switchback operation regulations are as follows.
[1] The total number of TCH switching request retries, TCH switching re-requests and TCH switching

re-request retries in the same TCH switching operation or handover operation is a maximum of 3.
(Grand total 4 times)
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After TCH switching activation or handover activation, PS switches back when the old channel
downlink idle burst is received (old channel synchronization establishment).

After PS receives a TCH switching indication, if it switches back after a TCH switching trial without
an undesired signal, TR304P (refer to Appendix H) is activated. While this timer is active, TCH

switching request message transmission may not be performed. (Case @ in Figure 1)
After the TCH switching trial, if PS switches back due to an unwanted signal,

+ The TCH switching re-request message can be transmitted within the range of number of retires
described in item [1] (Case ® in Figure 1).

* Otherwise, TR304P (refer to Appendix H) is activated, and while this timer is active, the TCH
switching request message cannot be transmitted (Case (© in Figure 1).

If PS switches back after handover trial

* In the case of switchback of PS re-calling type handover and re-calling type handover with CS
indication, use TR305P

+ In the case of switchback of re-calling type handover with PS request, TR304P is activated, and
while this timer is active, the relevant process cannot be performed again.

After the handover trial, TR105P (refer to Appendix H) is activated as a PS timer to switchback if the
handover trial is unsuccessful.
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Figure 1 Switchback operation during TCH switching
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Figure 2 Switchback operation during handover
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Figure 3 PS switchback operation during TCH switching
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Figure4 64kbit/s UDI Switchback operation during handover (this switchback operation is owing to the factor of 1st TCH side )
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Figure5 64kbit/s UDI Switchback operation during handover (this switchback operation is owing to the factor of 2nd TCH side )
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Appendix E Layer 2 SDL diagrams

(Private standard/Public standard)

The following symbols and abbreviations are used in these descriptions. The symbols, their meanings and complete descriptions of their application meth-

ods are in ITU-T Z Series recommendations.

State

Signal reception

Signal generation

Save a signal (until completion of a transition
to a new state)

Process description

Judgement

Procedure call

Implement option

Procedure definition

-UPUOULULIL

Figure 1 Layer 2 SDL diagram rules
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Link
establishment
impossible

PH-activate-
indication

Multiframe

unestablished

Appendix E Layer 2 SDL diagram (1/15)
[State 0 Link establishment impossible (1/1)]
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Multiframe

unestablished

|

DL-establish- DL-unit data- PH-deactivate- SABM.P=1
request request indication reception
Link Is link setting
SABM.P=1 UL.P=0 establishment possible
transmision transmission impossible
‘ UA.F=1
Timer T1 Multiframe transmission
activation unestablished

Layer 3 activation
set

Multiframe
establish waiting

DM.F=1
transmission

Initial setting Multiframe
unestablished
DL-establish-
indication
Timer T4
activation

established

Appendix E Layer 2 SDL diagram (2/15)

[State 1 Multiframe unestablish state (1/1)]

Note1

DISC.P=1 UI.P=0 Other frame
reception reception reception
DM.F=1 DL-unit data- DM.F=1
transmission indication transmission
Multiframe Multiframe Multiframe

unestablished

unestablished

unestablished

(Note1) If a frame other than P=1 is received, the frame is
aborted, and state does not shift.
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Multiframe

establish waiting

SABM.P=1
reception

UA.F=1
transmission

Multiframe
establish waiting

DISC.P=1
reception

Timer T1
stop

DM.F=1
transmission

DL-release
indication

unestablished

DL-establish-
indication

Timer T4
activation

-
Multiframe

established

UA.F=1
reception

Timer T1
stop

Initial setting

Is layer 3
active

DL-establish-
confirm

Timer T4
activation

established

Appendix E Layer 2 SDL diagram (3/15)
[State 2 Multiframe establish waiting (1/2)]

DM.F=1
reception

UL.P=0
reception

Timer T1
stop

DL-release-
indication

Multiframe
unestablished

DL-unit data-
indication

Multiframe
establish
waiting

8¢-dlS "Od
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Multiframe

establish waiting

|

FRMR.F Other frame PH-deactivate- DL-establish-

reception reception indication request

Timer T1 Frame discard Timer T1 Layer 3 activation
stop stop set

l\illnzli_(;:trir‘;)r:- Multiframe DL-release- Multiframe
(FRMR) establish waiting indication establish waiting

Link
SABM.P=1

transmission

Timer T1
activation

Multiframe

establish waiting

establishment

impossible

Appendix E Layer 2 SDL diagram (4/15)

DL-release-

request

DL-unit data- Timer T1
request time out
UL.P=0
transmission
Y
. MDL-error-
Multiframe indication SABM.P=1
establish waiting (retry out) transmission
DL-release- Timer T1
indication activation
Multiframe
K=K+1

[State 2 Multiframe establish waiting (2/2)]

unestablished

Multiframe

establish waiting
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Multiframe

release
waiting

SABM.P=1 DISC.P=1 UA.F=1 UL.P=0 DM.F=1 FRMR.F
reception reception reception reception reception reception
DM.F=1 UA.F=1 Timer T1 DL-unit data- Timer T1 Timer T1
transmission transmission stop indication stop stop
Multiframe Multiframe 3 Multiframe MDL-error-
release release DL-reIfgase- release DL-reIfgase- indication
waiting waiting coniirm waiting contirm (FRMR)

Mulitiframe
unestablished

Appendix E Layer 2 SDL diagram (5/15)
[State3 Multiframe release waiting (1/2)]

Mulitiframe
unestablished

DISC.P=1
transmission

Timer T1
activation

Multiframe

release
waiting
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Multiframe
release

waiting

PH-deactivate-
indication

Timer T1
stop

DL-release-
confirm

Link
establishment
impossible

DL-unit data-
request

UL.P=0
transmission

Multiframe
release
waiting

Other frame
reception

Frame
discard

Timer T1
time out
Y

MDL-error-
indicatioon DISC.P=1
(retry out) transmission
DL-release- Timer T1

confirm activation
Multiframe K=K+1

unestablished

Multiframe
release
waiting

Appendix E Layer 2 SDL diagram (6/15)
[State3 Multiframe release waiting (2/2)]

Multiframe
release
waiting
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Multiframe

established

DL-establish- DL-release- DL-data- PH_'de_aCt_ivate' DL-unit data- Local station
request request request indication request busy occurence
| frame inserted .
) ) - - = Local station
Timer T2-T4 doation wansmision busy set
stop stop waiting queue
SABM.P=1 DISC.P=1 | frame All timers sto 4 Multiframe RNR.P=1/0
transmission transmission transmission P established transmission

Timer T1 Timer T1 4 Muttirame 0 establiilgr‘:ment
activation activation established impossible
- 3 Multiframe
Layer3 activation release
set waiting

establish waiting

Timer T1 activation
Timer T2 stop

Multiframe
established

Note 1

Note 1

Local station
busy recovery

Local station
busy cancel

RR.P=1/0
transmission

Timer T1 activation
Timer T2 stop

Multiframe
established

(Note 1) Performed in cases where there is no transmitted S response.

Appendix E Layer 2 SDL diagram (7/15)
[State 4 Multiframe established (1/7)]

Note 1

Note 1
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Information
discarded

RR.F=1
transmission

Timer T2
stop

established

Note 2
Note 3

Note 2

Multiframe

established

|

| frame RNR frame
reception reception
RNR frame
F=P reception
process
Timer T2 Multiframe
activation Note 1 established

Is there transmission
sequence error or
local station busy

DL-data-
indication

RR.F= 1
transmission

Timer T2
stop

Multiframe
established

Note 2
Note 3

Note 2

|

|

Multiframe
established

(Note1) Executed only when T2 is not activated.
(Note2) Executed only when P=1 frame is received.
(Note3) RNR is transmitted when local station is busy.

Appendix E Layer 2 SDL diagram (8/15)

[State 4 Multiframe established (2/7)]

|

Initial setting

DL-establish-
indication

Timer T4
activation

Multiframe
established

RR frame SABM.P=1 UL.P=0
reception reception reception
RR frame All timers .
reception stlo DL-unit data-
process p indication
| frame UA.F=1 Multiframe
transmission transmission established
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Multiframe

established

DISC.P=1
reception

DM.F=1
reception

All timers
stop

UA.F=1
transmission

DL-release-
indication

unestablished

All timers
stop

DL-release-
indication

unestablished

Appendix E Layer 2 SDL diagram (9/15)
[State 4 Multiframe established (3/7)]

FRMR.F
reception

Timer T2-T4
stop

MDL-error-
indication
(FRMR)

SABM.P=1
transmission

Timer T1
activation

Layer3 activation
clear

Multiframe

establish waiting

Frame reception
of reject
conditons

Other frame
reception

Timer T2-T4
stop

FRMR.F=1
transmission

MDL-error-
indication
(peer system
recovery request)

Frame discard

Timer T1
activation

Exceptional

condition

established
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established

Timer T1
time out
Y
RR.P=1
MDL-error- transmission
indication
(retry out)
Timer T1
SABM.P=1 activation
transmission
Timer T2
stop
Timer T1
activation
| K=K+1
Layer 3 activation

clear

/ 4 | Multiframe

Multiframe
establish waiting

established

Timer T2
time out

RR.F=0
transmission

Note 1

Multiframe
established

Note 2

Timer T3 Timer T4

time out time out

Note 1 Timer T4 Is timer T1
stop stopped?

RR.P=1
transmission

Note 1

Multiframe
established

RR.P=1
transmission

Timer T1
activation

Timer T1
activation

Multiframe
established

Appendix E Layer 2 SDL diagram (10/15)

[State 4 Multiframe established (4/7)]

Multiframe
established

(Note 1) RNR is transmitted when local station is busy.

(Note 2) Executed if T2 is activated.

8¢-dlS "oy



789

| frame
transmisson

Is there an

| frame waiting
transmission

Is P=1
frame transmission
required

peer station
busy

| frame P=0
transmission

Does O=N3

| frame extracted

from transmission
waiting queue

Is P=1 frame
transmission
possible

| frame P=1
transmission

Timer T1 activation,
Timer T4 stop

Transmission hold

O: Number of outstanding | frames
N3: maximum number of outstanding | frames

| frame
transmission

Transmission
hold

Appendix E Layer 2 SDL diagram (11/15)
[State 4 Multiframe established (5/7)]
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RR frame

reception (Note 1) Executed only when it has already been recognized as
process partner busy
| (Note 2) RNR is transmitted when local station is busy.
Peer station (Note 3) When P=1 frame is received, F=1 frame is transmitted,
busy cancel Note 1 and when P=0 frame is received, F=0 frame is transmitted.
Timer T3 Note 1
stop

Is reception
sequence normal

All timers
stop
F=1 What is P=1 (0)
P/F value
Note 2
F=0 FRMR.F=1
Timer T1 stop RR.F=1 (0) Note 3 transmission
Timer T4 activation . transmission
Timer T4
activation
MDL-error-
indication(peer
Is there a peer system recovery
station unconfimed request)
. | frame
Retransmission
| frame
transmission Timer T1
activation
@ Exceptional

condition

Appendix E Layer 2 SDL diagram (12/15)
[State 4 Multiframe established (6/7)]
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Timer T3
stop

RNR frame
reception
process

Is peer
station busy

Peer station
busy set

[

Re-transmission
preparation

Is reception

What is
P/F value

(Note 1) RNR is transmitted when local station is busy.

(Note 2) When P=1 frame is received, F=1 frame is transmitted,

and when P=0 frame is received, F=0 frame is transmitted.

sequence normal

®

Appendix E Layer 2 SDL diagram (13/15)

[State 4 Multiframe established (7/7)]

Timer T1 stop, F=0

Timer T4 activation Note 1
Timer T4 RR.F=1(0)
activation transmission

Are there peer
station unacknowledged
| frames

Timer T3
activation

Note 2

All timers
stop

FRMR.F=1
transmission

MDL-error-
indication (peer

system recovery
request)

Timer T1
activation

Exceptional

condition

8¢-dlS "Od



189

Exceptional

condition

SABM.P=1 DISC.P=1 DM.F=1
reception reception reception
Timer T1 Timer T1 Timer T1

stop stop stop

UA.F=1
transmission

UA.F=1
transmission

N . DL-release-

Initial setting indication

DL-establish- Multiframe
indication unestablished

Timer T4

activation

established

DL-release-
indication

unestablished

Appendix E Layer 2 SDL diagram (14/15)

Note 1

MDL-error-
indication
(FRMR)

SABM.P=1
transmission

Timer T1
activation

Layer 3 activation
clear

establish waiting

[State 5 Exceptional condition (1/2)]

FRMR.P UL.P=0 Other frame
reception recepiton reception
All timers stop DL-unit data- FRAMR.F=1
indication transmission

Exceptional

condition

(Note1) If a frame other than P=1 is

Timer T1
activation

Exceptional

condition

received, the frame is discarded, and

state does not shift.
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Exceptional

condition

DL-establish-
request

SABM.P=1
transmission

DL-release-
request

DL-unit data-
request

DISC.P=1
transmission

Timer T1
activation

Timer T1
activation

Layer 3 activation
set

Multiframe
establish waiting

Multiframe

release waiting

ULLP=0
transmission

Exceptional
condition

PH-deactivate-
indication

Timer T1
stop

DL-release-
indication

Link

establishment
impossible

Appendix E Layer 2 SDL diagram (15/15)
[State 5 Exceptional condition (2/2)]

Timer T1
time out

MDL-error-
indication
(retry out)

SABM P=1
transmission

Timer T1
activation

Layer 3 activation
clear

Multiframe

establish waiting

FRMR.F=1
transmission

Timer T1
activation

K=K+1

Exceptional

condition
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Appendix F RT state transition diagram (PS side) (Private standard/Public standard)

Radio channel disconnect,
(Nme 1) (Radio channel disconnect
complete request), T.0 (TR303P’

Radio channel disconnect,
(Radio channel disconnect

Standby complete request), T.0 (TR303P)
Incoming call
Tink channel (Link channel /& fhing call
assignment reject :e:titélls?)lment (ringing cessation)
Retry out (TROOLP, q (prirate) Link channel assignment reject)
with unwanted signal) R Incoming call Retry out (TROOLP, with
assignment reject 9 unwanted signal)
Link channel Retry out (TROO1P,[  Link channel
assignment with unwanted assignment reject, . i
(with unwanted Retry out (TROOIP,  (Link channel Iélsns'? Cnhrﬁgﬂfl |FC|? mrl]ng Call I
signal) with unwanted signal)  establishment 9 INK channe

(with unwanted
signal)

request)

re-request

T.0
(TROO1P)
Link channel
assignment
(with unwanted
signal)

Link channel
assignment (without
unwanted signal)

link channel
re-request

link channel
request

request

T.0 T.0

Ilr?k g]%?]%f) l;isnsl?gcnh;gﬂfl Link channel (TROOIP)  Link channel (TROO1P) T.0 (TR101P)
assignment (with i assignment assignment )
unwgmed sig()nal) fJWnI\Evh:nutzad signal) (without unwanted signal) (without unwanted signal) Retry out (TR101P)

T.0 (TR102P) /¢ | Outgoing call Ir_lcoming call
~~ link channel link channel
Retry out (TR101P) assignment assignment indication

Synchronization  (Synchronization L
Saablmend sabishyment (Synchvonization ™ TCH swithing ndcation - TH SHLCHG dication
establishment) within CS (without unwanted signal) unwanted signal)

ﬂ TCH switching

request

Radio channel disconnect,
(Radio channel disconnect

complete request), T.0 (TR303P) a (TCH switching request)

TCH switching request
reject, Retry out (TR301P)

(Modulation Reassign indication)
T.O(TR104P

(Modulation Reassign
activation request)

TCH activation 70

(TR301P)

(Transmission disable conditions setup),

Recalling TCH :
T.0 (TR103P) switching indication R . reassign (downlink synchronization burst), TCH
: (without new CS), (Transmission disable conditions setup) switching indication within CS (with
(Link channel TCH switching indication (downlink unwanted signal), Recalling TCH
establishment request synchronization bursf) within T.0 (TR304P switching indication (without new
(without new CS)) CS (without unwanted signal) .(Tl(?305P) ) CS),(Link channel establishment

request (without new CS))

(synchronization SYMchronization \
establishment) \ gs¥ab|ishment) Downllink.
ﬂ L \§ ynchronlz_atlon (Transmission disable conditions setup),
Recalling link ' T.0 (TR105P) burst waiting downlink synchronization burst), TCH switching
channel assignment Retrv out (TR101P v‘ indication within CS (with unwanted signal), Recalling
Link channel Old channel TCH switching indication (without new CS),(Link
?sslr?nment TCH switching request reject channel establishment request (without new CS))
without : '
: Recalling TC retry out (TR301P o
T.0 (TR101P) Link charhel unwanted signal) witching indication (TCH switching TCH switchin Lcdich;‘iglécwi?P%n CS
assignment (with new CS present), re-reauest) t 9 ithout unwanted sianal),
(without unwanted sianah  T.O (TRI05P) (Link channel T.0 (TR105P), link channel re-reques
Link channel establishment request assignment reject,
m assignment reject, | With ”9W§S present) Retry out (TROOLP, with 10
ing i Retry out (TROO1P, unwanted signal) y
Recalling link with unwanted signal) (TR301P)

Recalling TCH switching indication
(with new CS), (Link channel
establishment request (with new CS))

channel re-request

ﬁ Recalling link

channel request

Recalling TCH switching indication
(with new CS), (Link channel
establishment request (with new CS))

Link channel
assignment
(with unwanted signal)

Link channel assignment
(with unwanted signal)
T.0 (TROO1P)

70
(TROO1P)

(Note 1) Refer to Appendix G: RT SDL diagrams (PS side).

(Note 2)  |(Incoming call response request), (RT function request), RT function request response, Retry out (TCH switching (re-)request),
(Definition information request), Definition information response, (Encryption key set request), T.O (TR302-1/2P), (TR304P),
(TR305P), (TR311P), (additional TCH request), additional TCH assignment, additional TCH reject, (additional TCH
re-request), additional TCH request indication, (additional TCH request indication reject)

(Modulation reassign request), Modulation reassign indication, Modulation reassign reject

RT state transition diagram (PS side TCH)
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(TCH activation
without
unwanted
sigyfal)

T.0 (TR101P)

(Synchronization
establishment)

TCH activation

waiting

(TCH switching
re-request)

70
(TR103P)

TCH switching
request reject,
Retry out (TR301P)

ﬂ TCH switching

Null

Radio channel disconnect,
(Radio channel disconnect
complete request)
Radio channel disconnect,
(Radio channel disconnect

complete request) Radio channel disconnect,

(Radio channel disconnect

ITI%O ) complete request)
(TR305P)

(Synchronization

establishment)

d ﬂ TCH switching

indication

TCH activation

TCH switching
indication within CS”
(without unwanted signal) TCH switching

1.0
indication within CS
g\TN?t?hinq (without unwanted (TRI01P) .
; signal) TCH switching
indication within CS
(without unwanted
signal)
TCH switching
request reject, a o
Retry out TCH switching
- .\ (TR301P)
(Transmission disable conditions request
setup) (Downlink synchronization
burst), TCH switching indication 10
within CS (with unwantegd signal) (fR30lP)

(Transmission disable conditions
setup)

(Downlink synchronization burst),
TCH switching indication within CS
(with unwanted signal),

Recalling TCH switching indication
(without newCS)

(Synchronization
establishment)

Downlink
synchronizatior
burst waiting

(TR304P)

7.0
T.0 (TR305P)

re-request

T0
(TR103P)

/

(Synchronization
establishment)

(Downlink Recalling TCH
synchronization burst) (Downlink Smﬁ?]‘g% Iggcatlon
(TCH release) T.0 (TR101P) synchronization ( )
burst)

Re-calling type

handover

(TCH activation
without unwanted:
signal)

All state except
18,19, 20, 21

(Handover,
activation)

waiting 2

(TCH release)

RT state transition diagram (PS side 2nd TCH)
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Appendix G RT SDL diagrams (PS Side) (Private standard/Public standard)

Not described in SDL

i State

Control Resource management
Primitive Primitive TProcedure call ferlsrglljt:\éz frrnoamnac;:rt;glr:?r or
RT protocol comrol E]loscglfj g;i;gi?s
RT message Primitive to controller

Um point interface

Layer 2 (1st TCH)
Layer 1 (1st TCH) Layer 1 (2nd TCH) ﬂ{ @ Message from CS on PS side

PS

Figure T RT SDL diagram description method (PS side) . S on PS sid
essage to CS on PS side

Procedure call

<> Judgement

Selection

Figure 2 RT SDL diagram rules (PS side)
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Incoming call
link channel

Incoming call
request
’ ‘ ‘ (private only) ’ ‘
Li[\kb?h:nnelt Incoming call Li?kb?hﬁnnelt Incoming call Link channel Link channel
estapishmen 9 establishmen (Note 2) assignment asssignment reject
request request
Link channel . Link channel - . ] Link channel With
. Incoming call ° Ringing cessation Link channel i . ithout
establishment indication establishment indication allocation indication assignment reject unwanted signa
request request indication
Timer TROO1P Incoming call Timer TROO1P Standby Timer TROO1P Timer TROO1P Timer TR101P
start start stop stop start
Outgoing call Incoming call Unwanted signal 0 Incoming call
link channel link channel nwanted sign Standby link channel

request

(Note 1) A maximum of 3 retries is possible, including

request

link channel establishment request transmission, link
channel establishment re-request transmission and
retransmission. (applies for 1/15 through 15/15)

(Note 2) Only for zone paging

Appendix G RT SDL diagram (PS side TCH) 1/19

measurement

assignment

Unwanted signal
detection
indication

Is retry possible
(note 1)

LCH establishment
unsuccessful
indication

Link channel
establishment
re-request

Timer TROO1P
start

Incomingcall
link channel
re-request
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Timer
TROO1P
time out

Is retry
possible
(note 1)

Link channel
establishment
request

Timer TRO0O1P
start

Incoming call
link channel
request

Out going call

link channel
request

|

LCH establishment

unsuccessful
indication

Link channel ';2;;2;’!3' Timer TROOTP
assignment request time out
Link channel Link channel Is retry
assignment assignment reject possible
indication indication (note 1)
Timer TROO1P Timer TROO1P Link channel
stop stop establishment
re-request
Unwanted signal Timer TROO1P
measurement Standoy start

®

Appendix G RT SDL diagram (PS side TCH) 2/19

Outgoing call
link channel
request

LCH establishment
unsuccessful

indication

unwanted signal

Unwaned signal
detection
indication

Is retry
possible
(note 1)

) Link channel
Timer TR101P establishment
start re-request
6 P— X
Outgoing link Timer TROO1P
channel assignment start

link channel
re-request

LCH establishment
unsuccessful
indication
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ﬂ Outgoing call

link channel
assignment

Synchronization
establishment
indication

Synchronization
establishment
indication

Timer TR101P
stop

TCH
activation

|

Timer TR101P
time out

Is retry
possible

Incoming call

link channel
assignment

Synchronization
establishment
indication

(note 1)

LCH

establishment

unsuccessful
indication

Synchronization
establishment
indication

Link channel
establishment
re-request

Timer TROO1P
start

link channel
re-request

Timer TR101P
stop

TCH
activation

Appendix G RT SDL diagram (PS side TCH) 3/19

Timer TR101P
time out

Is retry
possible
(note 1)

LCH
establishment
unsuccessful
indication

Link channel
establishment
re-request

Timer TROO1P
start

link channel
re-request
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TCH

activation

| | | |
TCH switching TCH switching Incoming call Radio channel TCH switching TCH d.s"‘”:?h'”g
indication request response disconnect re-request indication
(within CS) request (re-calling)
‘ ‘ ‘ Timer TR105P
Without TCH switching Is retry ' Radio channel Is retry TCH switching start
unwanted indication indication ibl In coming call di i indication
A lon possible response '|sc.onn.ect possible o n )
signa;! (within CS) (note 2) indication (note 2) ndication(re-calling|
‘ New CS search
Timer TR101P Tx OFF Timer TR305P TCH All timers TCH switching Tx OFF
start stop activation stop re-request
‘ ‘ ‘ ‘ New
p— PS recalling-type ] CS detection
10 switching Timer TR304P hangoyer request i Radio channel Timer TR301P Timer TR304P
indication stop Proh::gliggﬁriease disconnect complete start stop
New channel ‘ ’ \ \ ‘ ;?;ﬁ;?&ﬁ CS undetected
- indication
TCH switching TCH switchin TCH switching 0 14 o TCH swutcr_mg request
request prohibition " 9 request unsuccessful Standby TCH switching request prohibition
release iindication reques indication re-request release indication
‘ ‘ ‘ Timer TROO1P Timer TR105P
Unwanted signal ) 8 ) start stop
detection Timer TR305P Timer TR301P TCH Timer TR305P
indication stop start activation stop |
15 Re-calling
link channel Timer TR103P
PS recalling-type P PS recalling-type request start
Timer TR103P handover request TCH switching TCH swiching handover request 4
start prohibition release request reque_Sl L{"Sl?ccess ul prohibition release
indication indication indication
Downlink
synchronization
11 Downlink Unwanted signal burst waiting
synchronization measurement (Note 2) Up to a maximum of 3 retries is possible, TCH
burst waiting activation

L

including TCH switching request retransmission, TCH
switching re-request transmission and retransmission.
(Applies for 1/15 through 15/15)

Appendix G RT SDL diagram (PS side TCH) 4/19
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] | | | | | [®
Link channel ITransmission disable, Radio channel . . Timer Downlink
establishment conditions setup disconnect complete R:;fu;:;on re lzlsftug;“%r:"se TR302-1P synchonization
request indication request a d P timeout burst indication
Transmission ) "
disable All timers RT function RT function Alltimers Downlink
Tx OFF conditions setup stop request request response stop synch_onl_zalt_on
: indication indication burst indication
| — |
) Link channel Radio channel ) Timer TR302-1P RT function
Timer TR304P establishment Tx OFF disconnect Timer TR302-1P imer . request unsuccessful Tx OFF
stop request complete start stop indication
TCH switchin 0 8 8 )
request prohibitigon Timer TROO1P Timer TR103P Standby ac;li—\g;:on TCH 8 TCH Timer TR103P
release iindication start start activation activation start
. 15 Recalling 11 Downlink Downlink
Timer TR105P link channel synchronization synchronization
start request burst waiting burst waiting
New CS
search
8-2
| | | | | |
formation cformation Encryption key Timer TR302-2P Timer TR304P Timer TR305P
request response setting request time out time out time out
Definition initi itchi PS reclaling-type
CS uqdetAected Timer TR103P information ir?c?::::tci)gn Encryption key All timers relu?:sts;gi?tl)?t?on handover request
indication start request response setting stop release indication P o
i Definition
Timer TR105P i Dcr)]wnlhnlz Timer TR302-2P Timer TR302-2P 8 TCH information request 8 TCH 8 TCH
synchonization start t activation unsuccessful activation activation
stop burst waiting stop indication
8| TcH 8| TcH TCH
activation activation activation

Appendix G RT SDL diagram (PS side TCH) 5/19
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Aditional TCH Aditional TCH
request assignment
Aditional TCH Aditional TCH
request assignment
Timer TR311P Timer TR311P
start stop

TCH activation

TCH activation

Aditional TCH Adltlc_mal TCH
assignment reject assignment
re-request
iti Aditional TCH
Aggg nﬁ:nﬁ:' assignment
9 re-request
Timer TR311P Timer TR311P
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Appendix H RT PS side timers

RT PS side timers 1/2

(Private standard/Public standard)

Timer Start Stop Expiration Expiration ) Timer
No. Value Staus conditions conditions (Retry) (Retry out) Timer | e
TROO1P Outgoing call link "Link channel "Link channel confirm” "Link channel Man- Man-
(1200 ms) channel request establishment reception establishment datory datory
request” transmission request” transmission Standby (note 1)
Incoming call link "Link channel assignment
channel request reject” reception
Recalling link Downlink synchronization
channel request burst waiting (old TCH)
Outgoing call link "Link channel "Link channel
channel re-request establishment re- establishment re-
request” transmission request” transmission Standby
Incoming call link
channel re-request
Recalling link Downlink synchronization
channel re-request burst waiting (old TCH)
TR101P Outgoing call link "Synchronization "Link channel Standby Man- Man-
(200 ms) channel assignment establishment" establishment re- datory datory
reception request" transmission (note 2)
Incoming call link Without U wave
channel assignment
Recalling link Downlink synchronization
channel assignment burst waiting (old TCH)
TCH switching Downlink synchronization | Man- Man-
indication burst waiting datory datory
TCH activation TCH activation
(1st TCH) (1st TCH)
TCH activation waiting Null
(2nd TCH) (2nd TCH)
TCH activation Downlink synchronization
(IstTCH) burst waiting (old TCH)
TCH activation waiting 2 (Note 8)
(2nd TCH)
TR103P Downlink When entering "Synchronization Standby Man- Man-
(10s) synchronization burst downlink synchronization | establishment" datory datory
waiting burstwaiting status reception
TR104P Modulation Reassign "Modulation Reassign "Modulation Reassign TCH activation Man- Man-
(200 ms) activation request” indication” primitive datory datory
primitive reception reception
TR105P TCH switching When moving to new | When "synchronization Downlink Man- Man-
69) running CS search establishment” reception synchronization burst datory datory
or entering downlink waiting (old TCH)
synchronization burst
waiting status
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RT PS side timers 2/2

TR301P TCH switching request | "TCH switching "TCH switching "TCH switching TCH activation Man- Man-
(1s) request” transmission, lndicatior]" reception request” transmission datory datory
TCH switching re- "TCH switching re- TG I'It..SW'tCh'tr.lg request | ey switching re-
request request” transmission | "&ECt ECEPUON request” transmission
TR302-1P TCH activation "RT function request” | "RT function request" TCH activation Man- Man-
(19S) transmission response” reception datory datory
TR302-2P TCH activation "Definition information | "Definition information TCH activation Man- Man-
(19 request” transmission | response” reception datory datory
TR303P TCH activation, "DL-release-indiication’| "DL-establish- Standby Optional | Man-
(90's) TCH switching request | primitive reception confirm" (note 4) | datory
TCH switching re- primitive reception
request
TR304P TCH activation, "Synchronization (Note 5) TCH activation , Man- Man-
(5's) (note 3) Downlink establishment" (old Downlink datory datory
synchronization burst TCH) reception (TCH synchronization burst
waiting switching, recalling- waiting
type handover with PS
request) or TCH
switching request
rejection reception
TR305P TCH activation , "Synchronization (Note 6) TCH activation, Man- Man-
(5's) (note 3) Downlink establishment" (old Downlink datory datory
synchronization burst TCH) reception synchronization burst
waiting (PS recalling-type waiting
handover recalling-
type handover with
S indication)
TR311P TCH activation "Additional TCH "Additional TCH TCH activation Man- Man-
(45) (1st TCH) request” assignment” (1st TCH) datory datory
Null transmission reception Null
(2nd TCH) (2nd TCH)
"Additional TCH "Additional TCH
re-request” reject”
transmission reception
(Note 1) The timer value of timer TROO1P is any value of at least 1200 ms. (Note 6)  When the TCH switching indication is received from CS (TCH switching within CS or recalling
(Note?)  TRI01P = (TR101P-1) + (TR101P-2) -type handover) or when TCH switching request is transmitted, this timer is stopped.
TR101P-1100 ms (Note 7) Al imers stopped "radio channel disconnect" reception, "radio channel disconnect complete
TR101P-2100 ms transmission request” primitive reception.
(Note 3)  While this timer is running: L ' )
TR304P: TCH switching prohibited and recalling-type handover with PS request prohibited Mandatory: Specified in the standard, and must be realized. Further, a mandatory timer
TR305P: PS recalling-type handover prohibited . value is valid when the timer is realized. '
) o Optional: Specified in the standard, and is realized depending on need. Further, an
(Note 4)  Mandatory when data link re-establish is performed. opthional timer value is a reference value when the timer is realized.
(Note 5)  When the TCH switching indication is received from CS (TCH switching within CS or (Note 8)

recalling-type handover) or when link channel establishment request is transmitted

(Recalling-type handover), this timer is stopped.

Connection of only 1st TCH is allowed in slot changeable type 64kbit/s Unrestricted Digital
Information connection, so state of TCH activation %1 st TCHS)and Null (2nd TCH) can enter.
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Appendix | RT state transition diagram (CS side) (Private standard/Public standard)
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Appendix J RT SDL diagrams(CS side)
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Figure 1

RT SDL diagram description method (CS side)
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Message to PS at CS side

Procedure call

Information save
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Figure 2 RT SDL diagram rules (CS side)
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Appendix J RT SDL diagram (CS side TCH) 1/12
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Appendix J RT SDL diagram (CS side TCH) 2/12
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Appendix K RT CS side timers

(Private standard/Public standard)

"Additional TCH
request indication
reject” reception

RT CS side timers
Timer S Start Stop Time out Time out Mandatory/Optional
No. | Value tate conditions conditions (Retry) (Retry out) Timer | Timer value
TR101C Link channel "Link channel "Synchronization - Standby Man- Man-
(200 ms) (Note 1) allocation allocation” establishment" datory datory
transmission primitive reception
TR102C Uplink synchronization | "TCH activation "Synchronization - Standby Man- Man-
(200 ms) (Note 2) burst waiting 1 request" primitive establishment" datory datory
reception primitive reception
TR103C Uplink synchronization | "Downlink synchroni- | “Synchronization - Standby Man- Man-
(60 s or less) burst waiting 2 zation burst’ establishment” datory datory
transmission primitive reception
TR104C Modulation Reassign "Modulation Reassign | "Modulation Reassign - TCH activation Man- Man-
(200 ms) activation request” indication” primitive datory datory
primitive reception reception
TR301C Waiting "Paging" "Paging response” - Standby Man- Man-
(4's) (Note 5) transmission reception datory datory
TR302C Radio channel "Radio channel "Radio channel "Radio channel Standby Man- Man-
(1) disconnect disconnect” disconnect complete” disconnect” datory datory
transmission reception transmission
TR303C TCH activation, TCH "DL-release-indication"| "DL-establish-confirm" | - Standby Optional | Man-
(90s) switching request, primitive reception primitive reception (Note 3) | datory
TCH switching
indication
TR304C TCH switching "TCH switching "Downlink "TCH switching TCH activation Man- Man-
(19) indication indication” synchronization burst" indication” datory datory
transmission transmission transmission
TR311C TCH activation "Additional TCH "Additional TCH - TCH activation Man- Man-
(459) (1st TCH) request request’ (1st TCH) datory datory
waiting indication” reception waiting
(2nd TCH) transmission (2nd TCH)

(Note 1)  TR101C = (TR101C-1) + (TR101C-2)
TR101C-1 (synchronization burst waiting timer) 100 ms

TR101C-2 (idle TCH waiting timer) 100 ms

(Note 2) TR102C = (TR102C-1) + (TR102C-2)
TR102C-1 (synchronization burst waiting timer) 100 ms

TR102C-2 (idle TCH waiting timer) 100 ms

(Note 3) Mandatory when data link re-establish is performed.

Mandatory: Specified in the standard and must be realized.
Further, a mandatory timer value is valid

Optional: Specified in the standard and is realized depending on need.

(Note 4)  Alltimers stopped "radio channel disconnect complete” reception, "radio channel disconnect transmission request”
pp p p q
primitive reception, "TCH stop request" primitive reception.

(Note 5) Do not use when all paging is performed in private system.

when the timer is realized.

Further, an optional timer value is a reference value

when the timer is realized.
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Appendix L  Error state processes in RT (Private standard/Public standard)

The error procedures in all procedures which transfer signal information using the protocol identifier of
the radio frequency transmission manegement message are shown below. Detailed error processing
procedures depend on inplementation of the network or user and may vary in each system.

1. Protocol identifier

If a message in which the protocol identifier is different from "RCR STD-28 radio interface radio
frequency transmission management message" is received, that massage is ignored.
“lgnored" means that the message is considered not to have been received, and nothing is done.

2. Missing message

If a message is received which does not contain a compiete message type because the message
length is short, that message is ignored.

3. Message type or message Sequence errors

If an unexpected message or unrecognized message is received, that message is ignored, and status
shift is not performed.

4. General information element errors
4.1 Information element sequence errors

An information element of multiple octet having a code value smaller than the previous multiple octet
information element identifier code value is considered an information element sequence error.

If a message that contains this information element sequence error is received, this information element
should be ignored. At this time, if this information element is a mandatory information element, it follows
the error procedure for an unsatisfactory information element. Also, If it is not a mandatory information
element, that information element is ignored, and message processing is performed.

4.2 Multiplexed information elements

If information elements are repeated within a message when repetition of information elements within a
message is not permitted, only the contents of the information element seen first should be processed,
and all further repetition of information elements should be ignored.  If repetition of information
elements is permitted, only the permitted information element contents are processed. If it exceeds
the limit of information element repetition, the information element contents up to the limit are processed,
and information element repetition exceeding the limit is ignored.

5. Mandatory information element errors

5.1 Unsatisfactory mandatory information element

If a message is received in which at least one or more mandatory information elements is unsatisfactory,
operations are not performed for this message, and state shift is not performed.

In reception of a "radio channel disconnect" message, if a "cause” information element is not contained,

it is considered that a "radio channel disconnect” message accompanied by cause (other normal event)
was received.
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5.2 Mandatory information element content errors

If a message is received that has one or more mandatory information element with invalid contents,
operations are not performed for this message, and state shift is not performed.

If a "radio channel disconnect" message is received accompanied by cause of invalid contents, the
same operations  are performed as when a "radio channel disconnect" message accompanied by
"cause (other normal events)" is received.

In general, an information element of a length that exceeds the maximum length is treated as content
error information.

As for the maximum length of each information element , all information element of the supported
protocol version must be recognized.

6. Non-mandatory information element errors

Operations for information element that are not recognized as mandatory are shown below.

6.1 Unrecognized information elemment

Due to conpatibility of protocol versions in the link channel establishment phase, there generally cannot
be any unrecognized information elements, but if one is received, the operation for that message is not
performed, and state shiftis not  performed.

6.2 Information element which are recognized but unexpected

If a message which has undefined information elements although one or more can be recognized is
received, that information element is ignored, and it is treated as an iformation element which has valid
contents.

6.3 Non-mandatory information element content errors

If a message is received that has one or more non-mandatory information element that have invalid
contents, operations are performed for the message and for information element that have valid
contents that can be recognized.

Information elements that have lengths that exceed the maximum length are treated as information
elements having content erros.

As for the maximum length of each information element, all information elements of the supported
protocol version must be recognized.

7. Data link failure

If layer 3 is notified of data link failure by the data link layer via DL-release-indication, the following
procedures are applied.

a) In any call where a timer is not operating, fimer TR303P or TR303C is started However, if timer
TR303P or

TR303C is already operating, it is not restarted.

b) If layer 3 is not in "standby" state, a data link re-establish is requested by DL-establish-request.

If data link re-establish is by DL-establish-confirm, timer TR303P or TR303C is stopped.
If timer TR303P or TR303C expires prior to data link re-establish, the following procedures are followed.
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a) In CS, if data link failure is detected, a "radio channel disconnect" message accompanied by "cause
(device abnormal)" is transmitted, and it enters to "standby "state.

b) In PS, if data link failure is detected, a "radio channel disconnect complete" message is transmitted,
and it enters to "standby" state.
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Appendix M MM state transition diagram (PS side)

(Other zone shift)(Note)

(MM function request),
MM function request
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Authentication

Authentication

(Private standard/Public standard)

Location
registration retry
waiting

T.0.(TM304P)

Location registration reject
(retry possible)

(Location registration
area report)
(private only) (Note)

Location
registration

(MM function request),
MM function request response,
T.O(TM301P)

(Authentication
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(Note) Functional option

MM state transition diagram (PS side)
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Appendix N MM SDL diagrams (PS side)
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Figure 1 MM SDL diagrams description method (PS side)
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Appendix O MM PS side timers

(Private standard/ Public standard)

MM PS side timers
Timer Start Stop . Mandatory/ Optional
No. (Value) State conditions conditions Ist time out Timer | Timer value

TM301P Null “MM function request” | "MM function request Null Man- Man-
(Ts) transmission response” reception : — datory datory

Location registration Location registration
TM302P Any state except "DL-release-indication’| "DL-establish-confirm” | Null Optional Man-
(9059) null state and primitive reception primitive reception (note) datory

location registration

retry waiting state
TM303P Location registration "Location registration | "Location registration Null Man- Man-
(60s) request" transmission | acknowledge" or datory datory

"Location registration

Authentication reject” primitive reception
TM304P Location registration "Location registration | "Other zone shift" Location registration Man- Man-
(100s) retry waiting reject” (retry possible) | primitive reception after "location datory datory

reception registration request"
transmission

(Note) ~ Mandatory when data link re-establish performed.

Mandatory: Specified in the standard, and must be realized. Further, a mandatory timer value
is valid when the timer is realized.

Optional: Specified in the standard, and is realized depending on need. Further, an optional
timer value is a reference value when the timer is realized.
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Appendix P MM state transition diagram (CS side)
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Appendix Q MM SDL diagrams (CS side) (Private standard/Public stanedard)

Not described in SDL

l

Control Resource management
Primitive i T T Procedure call
. Block described
MI\/I\protocoI control in SDL diagrams
L T MM message
Um point
interface Layer 2
= A
CS

Figure 1 MM SDL diagrams description method (CS side)

State

Primitive from controller

Primitive to controller

\//\

Message from PS on CS side

Message to PS on CS side

Procedure call

Judgement

Selection

Figure 2 MM SDL diagrams rules (CS side)
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Null Location
registration
. 1-1
‘ ' ‘ ‘ ' (private only) ‘
MM funcion request MM function Location Authentication Authentication Location Location Location
response request request registration request request registration area registration registration
request request request report (note) acknoledge request reject request
) ) Location - - Location Location Location
MM function request MM function request registration Authentication Aut?:nl'jz:;tlon registration area registration registration
response indication request indication request q report indication acknowledge reject
0 Location i i Locati
Timer TM301C Timer TM301C ocation
Null Null registration start start registration Null Null
2 .
Authentication Authentication

(Note) This message is used only when zone paging
area method with PS indication is selcted.

Appendix Q MM SDL diagram (CS side) 1/3
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1-1

MM function request
response
request

MM function
request response

Zone paing area
method with PS indication

MM function
request

MM function request

indication

Location
registration

Timer TM 303C start

Timer TM 303C
time out

Location
registration

Location 1
registration

Recept of loca-
tion registration
area report
unsuccessful
indication

Location
registration

Appendix Q MM SDL diagram (CS side) 2/3

Authentication

Authentication
response

Authentication
response
indication

Timer TM301C
stop

Location
registration in progress

Timer TM301C
time out

Authentication
unsuccessful
indication

Location

registration in progress

Location 0
registration

Null

Y N
1 Location 0
. ; Null
registration

8¢-dlS d0d



YASTA

Any state except

state 0

Any state
@ Null )
Any state except state 0
| | '

DL-establish- DL-release- DL-release- DL-establish- Timer TM302C
indication indication indication confirm time out

Present state a

Timer TM302C Data link failure
stop indication

Timer TM302C
active

maintained

Timer TM302C Present state All timers
start maintained stop

DL-establish- a

request

Present state
maintained

Appendix Q MM SDL diagram (CS side) 3/3
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Appendix R MM CS side timers

MM CS side timers

(Private standard/ Public standard)

Timer Start Stop . Mandatory/ Optional
No. (Value) State conditions conditions Time out Timer | Timer value
TM301C Null "Authentication "Authentication Null Man- Man-
(49) request” transmission | response” reception i i i datory datory
Location registration Location registration
TM302C Any state except "DL-release-indication"| "DL-establish- Null Optional Man-
(90 s) null state primitive reception confirm" (Note 1) datory
primitive reception
TM303C Location "MM function "Location Location Optional Optional
(4s) registration request response” registration area report" | registration (Note 2)
transmission reception

(Note 1) Mandatory when data link re-establish performed

(Note 2) Mandatory in case of paging area method with PS indication

Mandatory: Specified in the standard, and must be realized. Further, a mandatory timer value
is valid when the timer is realized.
Optional: Specified in the standard, and is realized depending on need. Further, an optional

timer value is a reference value when the timer is realized.
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Appendix S Error state processes in MM (Private standard/Public standard)

The error procedures in all procedures which transfer signal information using the protocol identifier of
the mobility management message are shown below. Detailed error processing procedures depend
on implementation of the network or user, and may vary in each system.

1. Protocol identifier

If a message in which the protocol identifier is different from "RCR-STD-28 radio interface mobility
management message” is received, that message is ignored.

"lgnored" means that the message is considered to have not been received, and nothing is performed.

2. Missing message

If a message is received which does not contain a complete message type because the message
length is short, that message is ignored.

3. Message type or message Sequence errors

If an unexpected message or unrecognized message is received, that message is ignored, and state
transition is not performed.

4. General information element errors
4.1 Information element sequence errors

An information element of multiple octet having a code value smaller than the previous multiple octet
information element identifier code value is considered an information element sequence error.

If a message that contains this information element sequence error is received, this information element
should be ignored. At this time, if this information element is mandatory, it follows the error procedure
for an unsatisfactory mandatory information element.  Also, if it is not mandatory, that information
element is ignored, and message processing is performed.

4.2 Multiplexed information elements

If information elements are repeated within a message when repetition of information elements within a
message is not permitted, only the contents of the information element seen first should be processed,
and all further repetition of information elements should be ignored.  If repetition of information
elements is permitted, only the permitted information element contents are processed. If it exceeds
the limit of information element repetition, the information element contents up to the limit are processed,
and information element repetition exceeding the limit is ignored.

5. Mandatory information element errors

5.1 Unsatisfactory mandatory information element

If a message is received in which one or more mandatory information elements is unsatisfactory,
operations are not performed for this message, and state transition is not performed.
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5.2 Mandatory information element content errors

If a message is received that has one or more mandatory information elements with invalid contents,
operations are not performed for this message, and state transition is not performed.

In general, an information element of a length that exceeds the maximum is treat_ed as content error
information elements.

As for the maximum length of each information element, all information elements of the supported
protocol version must be recognized.

6. Non-mandatory information element errors

Operations for information elements that are not recognized as mandatory are shown below.

6.1 Unrecognized information elements

Due to compatibility of protocol versions in the link channel establishment phase, there generally cannot
be any unrecognized information elements, but if one is received, the operation for that message is not
performed, and state transition is not per_formed.

6.2 Information elements which are recognized but not expected

If a message which has undefined information elements although one or more can be recognized is
received, that information element is ignored, and it is treated as the only information element which
has valid contents.

6.3 Non-mandatory information element content errors

If a message is received that has one or more non-mandatory information elements that have invalid
contents, operations are performed for the message and for information elements that have valid
contents that can be recognized.

Information elements that have lengths that exceed the maximum are treated as information elements
having content errors.

As for the maximum length of each information element, all information elements of the supported
protocol version must be recognized.

7. Data link failure

If layer 3 is notified of data link failure by the data link layer via DL-release-indication, the following
procedures are applied.

a) In any call where a timer is not operating, timer TM302P or TM302C is started. However, if timer
TR302P or TM 302C is already operating, it is not restarted.

b) If layer 3 is not in "standby" state or in “location registration retry waiting" state, a data link
re-establish is requested via DL-establish-request.

If data link re-establish is reported via DL-establish-confirm, timer TM302P or TM302C is stopped. If
timer TM302P or TM302C expires prior to data link re-establish, it shifts to "null" state.
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Appendix T CC SDL Diagrams (PS Side) (Private standard/Public standard)

In the case of a CC message with a facility information element, the primitive is present between the CC message and facility. However, the primitives are
not stated in SDL (CC).

Not described in SDL

L

Control Resource management

Primitive i T T Procedure ca

CC protocol control

N
i T CC message

Call state

I Primitive from controller

Block described
in SDL diagram

Primitive to controller

Um point
Layer 2 interface
Layer 1 I @ Message fromCS on PS side

PS

Message to CS on PS side

Figure 1 CC SDL diagram description method (PS side)

Procedure call

Judgement

CUULIOLL

Selection

Figure 2 CC SDL diagram rules (PS side)
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SETUP

SETUP
indication

Incoming call

SETUP
request

Call reference
selection

SETUP

Timer TC303P
start

d Call Initiated

RELease

RELease
COMPlete

RELease
COMPlete

Call reference
release

(Note1) Timer TC303P is optional.

Appendix T CC SDL diagram (PS side) 1/17
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Unrecognized
message

Unexpected
message

N

71

Release
option

e —

RELease

RELease
COMPlete

Timer TC308P
start

Null

request

Appendix T CC SDL diagram (PS side) 2/17

STATUS
(call state=0)

STATUS
(call statez 0)

Release
option
RELease RELease
COMPlete
Timer TC308P 0
Null
start

request
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Call Initiated

Disconnect
request

(private only)

DISConnect

Timer TC303P
stop

Timer TC305P
start

request

SETUP RELease
ACKnowledge COMPlete
Timer TC303P Timer TC303P

stop stop
~ More Release
information indication
indicaiton
Timer TC304P Call reference
start release

sending

Appendix T CC SDL diagram (PS side) 3/17

N

CALL Timer TC303P
PROCeeding time out
Timer TC303P First time out
stop
| \'Y/
Timer TC310P SETUP
start
Call proceeding ]
indication Timer TC303P
start

call proceeding

Call Initiated

(Note 1) Timer TC303P, TC304P, TC310P are optional.

Setup
confirm
(error)

RELease
COMPlete

Call reference
release
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Call Initiated

ALERTIng

CONNect

Timer TC303P
stop

Timer TC303P
stop

Alerting
indication

Setup
confirm

Timer TC301P
start

Call
delivered

Appendix T CC SDL diagram (PS side) 4/17

CONNec

ACKnowledge
option

N Y

(Note 1) Timer TC303P, TC301P are optional.

CONNect
ACKnowledge
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Overlap

sending

(Private only)

Timer TC304P
active

Timer TC304P
restart

Overlap
sending

Information

request Call ALERTing PROGress CONNect

PROCeeding (except #8)
INFOrmation Timer TC304P Timer TC304P Timer TC304P Timer TC304P
stop stop stop stop
— | | | |

Timer TC304P Timer TC310P Alerting ,':Z,?g;izi SETUP

start start indication confirm
Overlap Call proceeding Timer TC301P Overlap
sending indication start sending

Outgoing
call proceeding

Appendix T CC SDL diagram (PS side) 5/17

d Call delivered

(Note 1) Timer TC301P, TC304P, TC310P are optional.

CONNect
ACKnowledge
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Overlap

sending

(Private only)

Release
request

Timer TC304P
time out

RELease

DISConnect

Timer TC304P
stop

Timer TC305P
start

Timer TC308P
start

Release
request

Setup confirm
(error)

d Disconnect

request

(Functional option)

Any state except

PROG

(#Sr)ess state 0, 1, 2, 6, 19
Progress Information
indication request

(Functional option)

Any state except
state 0, 1, 6, 19

sending

INFOrmation

Present state
maintained

(Note 1) Timer TC304P is optional.

Appendix T CC SDL diagram (PS side) 6/17

INFOrmation

Information
indication

Present state
maintained
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Outgoing call

proceeding

PROGress ALERTing CONNect Timer TC310P Release
time out request
Timer TC310P Timer TC310P Timer TC310P DISConnect Timer TC310P
stop stop stop stop
Progress Alertin )
Lo g Setu Timer TC305P
indication indication Conﬁﬁn start RELease
3|  Outgoing Timer TC301P C%ﬁi:‘rﬂq Timer TC308P
call proceeding start (error) start

4 | Call delivered

CONNect
ACKnowledge

d Disconnect

request

Release
request

Appendix T CC SDL diagram (PS side) 7/17

Call

delivered

CONNect Timer TC301P
time out
Timer TC301P DISConnect
stop
Setup confirm Timer TC305P
start

Setup
confirm
(error)

CONNect
ACKnowledge

(Note 1) Timer TC301P, TC310P are optional.

m Disconnect

request
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Incoming call

SETUP
reject request

Reject
option

Call proceeding
request

N

| v

RELease
COMPlete

5

Call reference
release

CALL
PROCeeding

Incoming
call proceeding

RELease
(cause)

Release
indication

RELease
COMPlete

Call reference
release

Appendix T CC SDL diagram (PS side) 8/17

DISConnect
(cause)

Disconnect
indication

Release
indication
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Incoming

call proceeding

SETUP
response

(functional option)

CONNect

Alerting
request

Progress
request

ALERTIng

Call Connect
received request
SETUP Timer TC313P CONNect
response time out ACKnowledge
CONNect DISConnect Timer TC313P
stop
_ SETUP
Timer TC313P Timer TC305P complete
start start indication
SETUP ﬂ
complete
request indication (error)

request

Appendix T CC SDL diagram (PS side) 9/17

Timer TC313P
start

request

ﬂ Call received

PROGress

Incoming
call proceeding
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(functional option)

Any state Any state
Any state except state except state
0,19 0,1,6,11,12,19
STATus STATus RELease DISConnect Disconnect
ENQuiry call state=m (cause) (cause) request

STATus

Present state
maintaind

All timers Disconnect DISConnect
stopped indication (cause)
State (note) Release 12]  Release Timer TC305P
agreement indication indication start
| N
S Disconnect
Stat”(se'rr;g'r?a“o” Cal reference RELease COMPlete indication
release request
RELease Status indication Call reference
release
- 0 /o]
Timer TC308P Null
start
Release (Note) Operation at the time of STATus reception
request in which the call state agrees depends on implementation
of the PS.

Appendix T CC SDL diagram (PS side) 10/17
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Disconnect

request

Disconnect

indication

Timer TC305P
time out

RELease

Timer TC308P
start

RELease Release
request
Release RELease
indication
RELease Timer TC308P
COMPlete start

RELease DISConnect
Timer TC305P Timer TC305P
stop stop
Release indication RELease
RELease COMPlete Timer TC308P
start

Call reference
release

Release
request

Release
request

Call reference
release

Appendix T CC SDL diagram (PS side) 11/17

Release
request
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Release

request

RELease

RELease
COMPlete
Timer TC308P Timer TC308P
stop stop
Release Release
confirm confirm

Call reference
release

Call reference
release

Timer TC308P
time out

First time out

STATus
(call statez 0)

STATus
(call statel] 0)

Y
Release
RELease confirm
(error)
Timer TC308P Call reference
restart release

Release
request

Appendix T CC SDL diagram (PS side) 12/17

Releae
request

Status indication
(error)

Call reference
release
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Any state
except state 0

Unexpected
message

enquiry option

Status

Present
state
maintained

Except
"RELease"
"RELease COMPlete"

Unrecognized
message

SETUP

enquiry option

Status

Present
state
maintained

N
Cause STATus ENQuiry Cause
option option
STATus STATus Present STATus STATus
(cause #101) (cause #98) state (cause #97) (cause #98)
maintained
Present Present Present Present
state state state state
maintained maintained maintained maintained

Appendix T CC SDL diagram (PS side) 13/17
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Specific state

(note)

DISConnect without RELease without Message without DISConnect with RELease with Message with

cause cause mandatory an error an error in an error

information element information element information in cause cause in mandatory

element information element information element information element
Disconnect RELease COMPlete STATus Disconnect RELease STATus
indicaiton (cause #96) (cause #96) indication COMPlete (cause #100)
(cause #100)
ﬂ Disconnect Release Present state 12| Disconnect Disconnect Present state
indication indication maintained indication indication maintained

Call reference
release

(Note) This is a state where the message received in this SDL diagram is an expected message.

Call reference
release

Appendix T CC SDL diagram (PS side) 14/17
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Any state except

tat d1
State 3 and 10 State 3 and 10 state 0, 1, 19 Null
. SETUP without SETUP with an error
FACility Facility RELease mandatory in mandatory
request COMPlete information element information element
ili . RELease RELease
i:(;ggltti)(/)n FACility Al ttlmers COMPlete COMPlete
stop (cause #96) (cause #100)

Present state Present state Release Null d

maintained maintained indication

Call reference
release

Appendix T CC SDL diagram (PS side) 15/17
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Relevant
state (note 1)

DL-establish-
indication

Overlap (Private only)

sending

Present state
maintained

DL-establish-
indication

Error
indication(note 2)

Overlap
sending

(Note 1) Relevant state is as follows: P1, P3, P4, P6 ~ P12, P19.
(Note 2) When this primitive is received, call control should

disconnect the call by transmitting a disconnect request primitive.

Appendix T CC SDL diagram (PS side) 16/17
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(Private only)

Any state

DL-establish-
confirm

Timer TC309P
stop

Status
enquiry option

STATus STATus

Null Overlap Any state except
sending state 0, 2
DL-release- DL-release- DL-release-
indication indication indication
Setup
Null confirm Data link
(er|ror) re-establish option
Timer TC304P All timers Timer TC309P
stop stop active
Call reference Call reference Timer TC309P
release release start
Null Null DL-establish-
request

Present state
maintained

Timer TC309P
time out

Data link
failure
indication

All timers
stop

Call reference
release

Present
state
maintained

(Note 1) Timer TC304P is optional.

Appendix T CC SDL diagram (PS side) 17/17
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Appendix U CC PS side timers

CC PS side timers 1/2

(Private standard/ Public standard)

Timer ] ) Mandatory/Optional
Start Nomal stop Time out Time out Timer
No. Value State of call conditions conditions (Retry) (Retry out) Timer value
(3 minutes | Call delivered "ALERTIng" reception | "CONNect" reception Call is disconnect- Optional | Man-
TC30TP | o more) recovered datory
TC303P | (4 sec) Call initiated "SETUP" "ALERTIng", "CONNect",| "SETUP" is "RELease COMPlete"is | Optional | Man-
transmission "SETUP ACKnowledge", | retransmitted, and transmitted, enters datory
"CALL PROCeeding" or | TC303P is restarted. null state
"RELease COMPlete" If "RELease COMPlete"
received was already received,
call was disconnect-
recovered.
Overlap sendin When "INFOrmation" is| When "CALL "DISConnect” is Optional | Man-
TC304P 1 (15 sec) ) transmitted PROCeeding", transmitted. (note 2) | datory
When "INFOrmation" is| "ALERTing",
transmitted, TC304P | "CONNect" or
is restarted "DISConnect” is
received
TC305P (30'sec) | Disconnect request When "DISConnect” is | When "RELease" or "RELease" is Man- Man-
transmitted "DISConnect” is transmitted datory datory
received
TC308P | (4sec) | Releaserequest When "RELease"is | When "RELease "RELease" is Call reference is Man- Man-
transmitted COMPlete" or "RELease’| retransmitted, released datory datory
is received TC308P is restarted
TC309P | (90sec) | Any stable state When data link is When data link is Internal connection is Optional | Man-
disconnected and call | reconnected disconnect- (note?) datory
of stable state is not recovered, and call
lost reference is released
TC310P | (30- Outgoing call When "CALL When "ALERTing", "DISConnect" Optional | Man-
120 sec) | proceeding PROCeeding" is "CONNect", transmitted datory
received "DISConnect" or
"PROGress" is
received
TC313P | (4 sec) Connect request When "CONNect"is | When "CONNect "DISConnect" Man- Man-
transmitted ACKnowledge" is transmitted datory datory
received
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CC PS side timers 2/2

TC322P  (4sec) | Allcall state When "STATus When "STATus", "STATus ENQuiry" can | "STATus ENQuiry" can | Mandatory| Man-
ENQuiry" "DISConnect’, be retransmitted be retransmitted when datory
is transmitted "RELease" or "RELease | several times several times Appendix

COMPlete" is received X510is
imple-
mented

(Note 1) Mandatory when data link re-eatablish performed.

(Note 2)  Private only

Mandatory: Specified in the standard, and must be realized. Further, a mandatory timer value
is valid when the timer is realized.

Optional: Specified in the standard, and is realized depending on need. Further, an optional

timer value is a reference value when the timer is realized.
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Appendix V CC SDL Diagrams (CS Side)

(Private standard/Public standard)

In the case of a CC message with a facility information element attached, the primitive is present between the CC message and facility. However, the
description of the primitive on the SDL (CC) is omitted.

Primitive i T T Procedure call

Block described
in SDL diagram

181

Not described in SDL

L

Control Resource management

CC protocol control
N

i T CC message
Um point

interface Layer 2

CS

Figure 1 CC SDL diagram description method (CS side)

Call state

Primitive from controller

Primitive to contoroller

~_ L

Message from PS on CS side

~_

Message to PS on CS side

Procedure call

Judgement

Selection

Figure 2 CC SDL diagram rules (CS side)
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Null
Setup SETUP RELease
request COMPlete RELease
Call reference Setup d RELease
selection indication COMPlete
_— Call reference
SETUP Call initiated release
Timer TC303C d
start
d Call present

Appendix V. CC SDL diagram (CS side) 1/19
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Null

STATus
(call state=0)

Unrecognized
or unexpected
message

Release
option

L

RELease
COMPlete

RELease

Timer TC308C
start

Release
request

STATus
(call state #0)

Release

option
[
| |
RELease RELease
COMPlete
Timer TC308C
Null
start

Release
request

Appendix V. CC SDL diagram (CS side) 2/19
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(Private only)

More
information
request

Timer TC302C
start

SETUP
ACKnowledge

Overlap
sending

Proceeding
request

CALL
PROCeeding

ﬂ Outgoing call

proceeding

Reject request

RELease
COMPlete
(cause)

Call refernece
release

Appendix V. CC SDL diagram (CS side) 3/19

DISConnect
(cause)

All timers
stop

Disconnect
indication

ﬂ Disconnect

request
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Overlap
sending

(Private only )

INFOrmation Proceeding
request
Timer TC302C Timer TC302C
stop stop
Information CALL
indication PROCeeding

as
sending
complete

Timer TC302C
start

Overlap
sending

sending

Appendix V. CC SDL diagram (CS side) 4/19

ﬂ Outgoing call

proceeding

Timer TC302C
time out

Time out indication

Overlap
sending
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Overlap

sending

(Private only )

8¢-dlS "Od

Progress
request

Alerting Setup
request response
Timer TC302C Timer TC302C
stop stop
ALERTIng CONNect

n Call delivered

PROGress

Timer TC302C
stop

Overlap
sending

Appendix V' CC SDL diagram (CS side) 5/19
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(Functional option)

‘ Any state
Any state except state
0,19
STATus STATus
ENQuiry (call state = m)
STATus

Present state State

agreement

maintained

(note)

Status indication
(error)

Call reference

(Functional option)

(Functional option)

Any state Any state
except state except state
0,1,6,19 0,1,2,6,19
Information INFOrmation
request
INFOrmation Information
indication

Present
state
maintained

Present
state
maintained

release
RELease Status
indication
Timer TC308C Null
start

Release
request

(Note) Operation at the time of STATus
reception in which the call state agrees
depends on implementation of the CS.

Appendix V' CC SDL diagram (CS side) 6/19
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Outgoing call Call delivered

8¢-dlS "Od

proceeding

Progress Alerting Setup Setup Progress
request request response response request
PROGress ALERTing CONNect CONNect PROGress

a Outgoing call

proceeding

Q/\

d Call delivered

d Call delivered ﬂ

Appendix V' CC SDL diagram (CS side) 7/19
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d Call

present

RELease
CALL
COMPlete PROCeeding
(cause)
Timer TC303C Timer TC303C
stop stop
Release Timer TC310C
indication start
Call reference P_roc_eecyng
indication

release

d d Incoming call

Appendix V. CC SDL diagram (CS side) 8/19
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d Call present

Release
request

All timers
stop

Tone option

N

DISConnect

Tone start

Timer TC305C
start

Timer TC306C
start

Disconnect
indication

DISConnect

ﬂ Disconnect

indication

Timer TC303C
time out
N
| Y
Release
indication SETUP
Call reference Timer TC303C
release start
a ﬂ Call present

Appendix V' CC SDL diagram (CS side) 9/19
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Incoming call

proceeding

PROGress ALERTing CONNect Disconnect Timc_er TC310C
request time out
| | | < '
Timer TC310C Timer TC310C Timer TC310C All timers
stop stop stop stop
Progress Alerting Setup Tone
indication indication confirm option
| | N
a Incoming call Timer TC301C Connect Tone start
proceeding start request
ﬂ Call received DISConnect Timer TC306C
start
TC305C DISConnect
start

a Disconnect

indication

indication

(Note) Timer TC301C is optional.

Appendix V CC SDL diagram (CS side) 10/19
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Call
received

CONNect Timgr TC301C
time out
Timer TC301C All timers
stop stop
Setup Tone Y
confirm option
N
Connect DISConnect Tone start
request
Timer TC305C Timer TC306C
start start

ﬂ Disconnect

oL DISConnect
indiation

@ Disconnect

indication

(Note 1) Timer TC301C is optional.

Appendix V CC SDL diagram (CS side) 11/19
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Connect
request

Setup
complete
request

(

CONNect
ACKnowledge

Appendix V CC SDL diagram (CS side) 12/19

CONNect
ACKnowledge
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‘ Any state ‘ Any state

except state except state

0,11,12,19 0,6,9, 11,12, 19
Disconnect
DISConnect request
All timers All timers
stop stop
Disconnect ; Y
Tone option
indication
| N
d Disconnect DISC t Tone start
request onnec
Timer TC305C Timer TC306C
start start

12 Disconnect

DISConnect

indication

ﬂ Disconnect

indication

Appendix V CC SDL diagram (CS side) 13/19
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Disconnect

request

Disconnect

indication

Timer TC305C
Release
request RELease DISConnect or TC306C
time out
Timer TC305C
RELease Release or TC306C RELease
indication stop
Timer TC308C Timer TC305C RELease Timer TC308C
start or TC306C start
stop
Release RELease Timer TC308C Release
request COMPlete start request

Call reference
release

Release
request
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Release
request

RELease
COMPlete

€

|‘

Timer TC308C
stop

Call reference
release

Release
confirm

STATus
(call statez 0)

STATus
(call state =0)

Timer TC308C
RELease time out
J
Y
RELease Call reference
release
) Release
Timer ;F?tSOBC confirm
sta (error)

request
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Any state
except 0

SETUP Unexpected Unrecognized
message message
[
Present state
maintained
Status
enquiry option
|
Y
Cause
option
STATus STATus STATus

(cause #101)

(cause #97)

(cause #98)

STATus ENQuiry

Present state
maintained

RELease

All timers
stop

Release
indication

RELease
COMPlete

Call reference
release
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All timers
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Specific state
(note)

DISConnect without RELease without Message without DISConnect with RELease with Message with
cause information cause mandatory an error an error in an error
element information information in cause cause in mandatory
element element information element information element information element
Disconnect ggkﬁ;sf STATus Disconnect RELease STATus
indicaiton ete (cause #96) indication COMPlete (cause #100)

(cause #96)

11| Disconnect
request

Release
indication

Call reference
release

Present state
maintained

ﬂ Disconnect

request

(cause #100)

Release
indication

Call reference
release

Present state
maintained

(Note) This state is where the message received in this SDL diagram is an expected message.

Appendix V CC SDL diagram (CS side) 17/19

8¢-dlS "Od



661

(Private only)

(Private only)

State 3 State 3 Null Overlap Overlap
and 10 and 10 sending sending
N SETUP SETUP
Faciity FACility (without mandatory (with mandatory DL-establish- DL-release-
request information information element indication indication
element) error)
- RELease Setup
ili Facility RELease COMPlete Error J
FACility e COMPlete indicati confirm
# indication (note
indication < (cause #96) (cause #100) (note) (error)
Present state Present state d d 2 Overlap Timer TC302C
maintained maintained sending stop
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(Note) When this primitive

is received, call control
should clear the call by
transmitting a disconnect
request primitive.

Call reference
release
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Any state

Any state
Rele;/,iﬂé)s'tate Null except state
0,2
DL-establish- DL-release- DL-release- DL-establish-
indication indication indication confirm
Present state Null Timer TC309C Timer TC309C
maintained stop

I —

Timer TC309C
time out

Data link
failure
indication

All timers
stop

Timer TC309C
start enquiry option
I‘
DL-establish- .
request STATus ENQuiry

Present state
maintained

STATus

Call reference
release

Present state
maintained

(Note) Relevant state is as follows:C1, C3, C4, C6-C12, C19
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Appendix W CC CS side timers

(Private standard/Public standard)

CC CS side timers
) ) ” ” ) ' Mandatory/Optional
Timer No.|Timer value| State of call Start conditions Normal stop conditions Time out (retry) Time out (retry out) - .
Timer Timer value
TC301C 3chrlg or Call received ALERting" received CONNect" received Clear call (note 2) Mandatory
TC302C | 10D15sec |Overlap sending | "SETUP ACKnowledge” sent. | "Sending complete" received Clear if call information determined tobe | Mandatory if overlap Mandatory
Receipt of "INFOmation", (note 1) definitely incomplete. sending is
restarts TC302C Otherwise send "CALL PROCeeding" '(mrilerg)ented
note
TC303C |4sec Call present "SETUP" sent "CALL PROCeeding" or " RELease | Retransmit "SETUP"; restart | Clear connectoin within CS and of Mandatory Mandatory
COMPlete" received. TC303C. communication network, and enter null
If "RELease COMPlete" has | state.
been received, clear the call.
TC305C | 30sec Disconnect "DISConnect" without progress | "RELease" or "DISConnect" Send "RELease" Mandatory Mandatory
indication indicator #8 sent. received.
TC306C |30 sec Disconnect "DISConnect" with progress "RELease" or "DISConnect" Stop the tone/announcement and send Mandatory Mandatory
(note 4) indication indicator #8 sent. received. "RELease". if inband tones/
announcements are
provided
TC308C |4 sec Release request | "RELease" sent "RELease COMPlete" or "RELease" | Retransmit "RELease" and | Release call reference Mandatory Mandatory
received restart TC308C
TC309C |90 sec Any stable state | Data link disconnection. Data link reconnected Clear connection within CS and of Mandatory Mandatory
Call in stable states are not lost. communication network, and enter null
state.
TC310C |10 sec Incoming call "CALL PROCeeding" received | "ALERTing", "CONNect" or
proceeding "DISConnect" received. Clear call Mandator
If "DISConnect", retain cause and Mandatory y
continue timing.
TC322C |4 sec All call state "STATus ENQuiry" sent "STATus", "DISConnect", "STATus ENQuiry" may be | "STATus ENQuiry" may be retransmitted Mandatory Mandatory
"RELease" or "RELease COMPlete" | retransmitted several times | several times ; ; ;
- if Appendix X 5.10 is
received. implemented.
Note 1: When network can determine other information reception completion, this timer can be stopped.

Note 2:
Note 3:
Note 4.

Optional:

When network may already have applied an internal alerting supervision timing function, timer TC301C is not used.

Private only
The value of timer TC306C may depend on the length of the announcement.
Mandatory:  Specified in the standard, and must be realized. Further, a mandatory timer value is valid when the timer is realized.

Specified in the standard, and is realized depending on need. Further, an optional timer value is reference value when the timer is realized.
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Appendix X  CC circuit-switched call control procedures (Private standard/Public standard)
1 Circuit-switched call control procedures
In this document the terms "user" and "network" are used.

User: The user expressed in the text pertaining to PS0, PS1, PS2, PS3, TA, TE1 and TE2 shown in
section 2.2 of the main text pertains to the equipment or depends on the implementation of the
equipment.

Network: The network expressed in the text pertaining to the cell station (CS) and communication
network connected to the cell station pertains to the equipment or depends on the
implementation of the cell station and the service offered by the communication network.

The call state referred to in this document is comprised of the network side state, the user side state
and the common state between network and user.  Unless otherwise noted, all states described below
are understood to be common.

Also, if there are differences between the SDL diagrams of the appendices and the this document, this
document takes priority.

In addition to the messages shown in this document, "information" messages or "facility” messages for
call control can be transmitted by the user or network directly after the first response to a "setup”
message is transmitted or received, until call reference release begins. “information" messages or
“facility" messages received during "release request” state are ignored.  Also, the overlap sending
procedure is a procedure for private systems. It is undetermined for public systems.

2 Call establishment at origination-side interface

Before these procedures are activated, a data link connection (data link service described in 4.4.2 Layer
2 standards of the main text) must be set up between the user and network. ~ All CC messages are
sent to the data link layer using the DL-data-request primitive.

2.1 Call request

By transferring a "setup” message via the Um point interface, the user starts call establishment. ~ After
"setup" message transfer, the user is seen as being in "call initiated" state.  The message always
contains the call reference selected according to the procedure of section 4.4.3.7.3.3 of the main text.
The bearer capability information element is mandatory in the "setup” message even in the case of an
overlap sending.

The call information required in call establishment must all be contained in the "setup” message in the
case of en-bloc sending, and part of it must be contained in the case of overlap sending.

When en-bloc sending is used, the "setup” message contains all information requested by the network
for call processing.  In particular, if called party number information exists, it is contained in the
following information elements.

a) Called party number information element (there are also cases where a called party subaddress
information element is added)
b) The keypad facility information element can be used to transfer other call information.  (Private

only)

802



RCR STD-28

(Note)  Support of @) is mandatory for all networks.  Support of b) is optional.

For overlap sending, refer to section 2.2 of this document.

2.2 Overlap sending

When overlap sending is used, the "setup" message pertains to any of the following.

a) There is no called party number information element

b) Incomplete called party number information

c) Called party number information which network cannot determine to be complete

By receiving such a "setup” message, the network starts timer TC302C (the value of timer TC302C is
specified in Appendix W), transmits a "setup acknowledge" message to the user, and enters "overlap
sending” state.  In the case of a), if the network returns a dial tone as an option, a progress indicator
#8 "In-band information or appropriate pattern is available." and a signal are contained in "setup

acknowledge" message.

When the user receives the "setup acknowledge" message, it enters "overlap sending” state. ~ Also, as
an option, starts timer TC304P.  (The value of timer TC304P is specified in Appendix U.)

After "setup acknowledge" message reception, the user transmits the remaining call information (if any)
by one or more "information” messages.

The user can add called party number information to any of the following information elements.

a) Called party number information element

b) Keypad facility information element

One of the two is used (a and b cannot be mixed in one overlap sending procedure).

(Note 1)  Support of a) is mandatory for all networks. ~ Support of b) is optional.

(Note 2) The "information" message is conveyed by method a) or b). It can contain other additional
call information besides called party number.  Explanation of the contents of the keypad
facility information element is up to individual networks. It should be noted that before the
network determines that called party number information is complete and concludes the
overlap sending procedure, the user transfers all additional call information (included in the

keypad facility information element).

If the user uses timer TC304P, the user restarts timer TC304P each time an "information” message is
sent.

The call information of the message that concludes information transmission can contain a transmission
complete indication suitable for the numbering plan used (for example, # or a sending complete
information element as a network option).  The timer TC302C is restarted each time the network
receives an "information" message that does not contain the sending complete indication.
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2.3 Invalid call information

In the network, after "setup" message reception or during overlap sending, if it is acknowledged that the
call information received from the user is invalid (ex..  Invalid number), one of the following causes
together with call release defined in section 4 of this document is started.

a) #1  Unallocated number

b) #3  Noroute to destination

C) #22 Destination terminal number change

d)  #28 Invalid number format (incomplete number)

2.4 Outgoing call proceeding
2.4.1  Outgoing call proceeding (en-bloc sending)

If en-bloc sending is used (that is, if the network determines that all information required for call
establishment is included in the "setup” message from the user), the network acknowledges the "setup”
message, and it transfers a "call proceeding" message to the user to indicate that the call is being
processed, and it enters "outgoing call proceeding” state.

When the user receives the "call proceeding” message, the user enters "outgoing call proceeding" state.
Also, as an option, timer TC310P can be started.

If it is decided that the requested service is not recognized or that use is impossible, the network adds
one of the following causes, and it starts the call clearing according to the procedure shown in section 4
of this document.

a) #57 Bearer capability not permitted

b) #58 Current use not possible bearer capability

c) #63 Other service or option use impossible class
d) #65 Not-yet-provided bearer capability designation

(Note) If the supplementary service is unrecognized or is not available, the used procedure is
determined by the supplementary service control procedure.

2.4.2  Outgoing call proceeding (overlap sending)
Overlap sending is due to any of the following conditions.
a) When network receives sending complete indication that can be understood by network

b) When network receives all call information required in call establishment

If the network determines that the requested service is recognized and available, it stops timer TC302C,
and sends a "call proceeding” message to the user, and enters "outgoing call proceeding" state.
Similarly, if it does not recognize the requested service or determines that it cannot be used, the
network adds one of the following causes, and initiates call clearing according to section4 of this
document.

a) #57 Bearer capability not permitted

b) #58 Current use not possible bearer capability

c) #63 Other service or option use impossible class
d) #65 Not-yet-provided bearer capability designation
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(Note 1) The "call proceeding" message is sent in order to indicate the fact that the requested call
establishment was begun, and further call information will not be accepted.

(Note 2) If the supplementary service is unrecognized or is not available, the used procedure is
determined by the supplementary service control procedure.

When the user receives the "call proceeding" message, the user stops timer TC304P is activated and
enters "outgoing call proceeding” state. It can also start timer TC310P as an option.

By expiration of timer TC304P, the user performs cause #102 "Recovery by timer expiration” together
with call clearing according to the procedure shown in section 4 of this document.

The network acts as follows when timer TC302C is complete.

a) If the network decides that the call information is clearly incomplete, it starts call clearing according
to section 4 of this document together with cause #28 "Invalid number format (incomplete number)".

b) Other than a), it transmits a "call proceeding" message, and enters "outgoing call proceeding" state.
2.5 Notification of interworking at origination-side interface
During call establishment, if the CS calls a network other than an ISDN network, or if it receives a

message that contains a progress indicator information element from an ISDN network, the progress
indicator information element is returned to the origination user by any of the following messages.

a) If a state change is requested, a suitable call control message ("setup acknowledge", "call
proceeding”, "alerting","connect" message)

b) If the state change is inappropriate, a "progress” message

Among the following progress content values, one is contained in the progress indicator information
element in the message sent to the user.

a) #1 Callis not ISDN end-to-end.  Further progress information will become in-band.
b) #2 Destination-side address is non-ISDN.
c) #4 Call has returned to ISDN (at this time the call is end-to-end ISDN).

If the progress indicator information element is contained in a call control message, the procedure
described in section 2.1 of this document and below is applied. If the progress indicator information
element is contained in a "progress" message, state change does not occur but the monitor timer
except TC302C is stopped.

If a call is shifted to the ISDN environment from non-ISDN at the interface where the message is
generated, at least one of the following progress indicator information elements is contained in the
"setup" message sent to the network.

a) #1 Callis not ISDN end-to-end. Further progress information will become in-band.
b) #3 Origination-side address is non-ISDN.
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2.6 Call delivered

If the network receives (or detects) an indication that alerting of the destination-side was started, the
network sends a "alerting” message to the origination-side user via the Um point interface, and enters
"call delivered" state.

When the user receives the "alerting" message, the user can start an internally generated calling display.
Then, it stops timer TC310P (if active) and enters "call delivered" state. ~ Also, as an option, it can start
TC301P.

2.7 Call connected

If the network receives (or detects) an indication that the call was accepted, it sends a "connect"
message to the origination-side user via the Um point interface and enters "active" state.

This message informs to the origination-side user that the network path is set via the network and that
the local indication that shows alerting is stopped.

In receiving the "connect" message, the origination-side user stops the user-generated alerting
indication and stops timer TC310P or TC301P (if activated), and as an option, it can transmit a
"connect acknowledge" message. Then, it enters "active” state. When the network recognizes
that the call entered "active” state, it does not do anything when it receives the "connect acknowledge”
message.

2.8 Call rejection

When an indication that the call could not be accepted is received from the network or destination-side,
if the network is given a cause by the destination-side, it starts call clearing on the origination-side Um
point interface according to the regulations of section 4 of this document using this cause.

3 Call establishment at destination-side interface

Before these procedures are activated, a data link connection (data link service described in section
4.4.2 Layer 2 standards of the main text) must be set up between the user and network.  All CC
messages are delivered to layer 2 using the DL-data-request primitive.  All call references included in
messages exchanged via the Um point interface contain the call reference values specified in the
"setup" message sent from the network.

3.1 Incoming calls

By transferring a "setup” message via the interface, the network indicates that the call was received on
the Um point interface.

In addition to mandatory information elements, the "setup” message can also contain information
elements specified in section 4.4.3.7.2.1.11 of the main text.

After the "setup” message is sent, the network starts timer TC303C, and enters "call present” state.
The "setup" message must contain all information required for the destination-side to process the call.
In the case of an incoming call, the sending complete information element (private only) does not have
to be included in "setup” message.

Upon receiving the "setup” message, the user enters "call present” state.
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If the network does not receive a response to the "setup” message prior to the first time out of timer
TC303C, it retransmits the "setup" message, and restarts timer TC303C.

3.2 Communication possibility acknowledgment

A user who has received a "setup" message executes communication possibility acknowledgment
before responding to the "setup” message. The expression "user" in section 3.3 of this document
implies a user that is able to communicate.

A user who is incompatible with the user who received the "setup” message transmits a "release
complete” message accompanied by cause #88 "Terminal attribute disagreement”, and enters "null"
state. The network treats the "release complete” message according to section 3.3.4 of this
document.

3.3 Call confirmation
3.3.1 Response to "setup” message
A user who has received sufficient call establishment information and has been judged as satisfying

compatibility requirements responds by a "call proceeding” message. Then, it enters "incoming call
proceeding” state.

(Note) The progress indicator information element can be contained in the "call proceeding" message if
necessary.

If the user wishes to deny the call, he transfers a "release complete” message together with cause #21
"Communication reject,” and enters "null" state.  The network treats this "release complete” message
according to section 3.3.4 of this document.

3.3.2 Reception of "call proceeding” and "alerting" messages
With reception of the "call proceeding" message from the user, the network stops timer TC303C, starts
timer TC310C, and enters "incoming call proceeding" state. ~ With reception of the "alerting” message

from the user, the network stops timer TC310C, starts timer TC301C (if other alerting monitor timer
functions do not exist), and enters "call received” state.

3.3.3 Call establishment incomplete

If the network does not receive any response before the timer TC303C expires after it retransmits the
"setup"” message, the network starts the clearing procedure accompanied by the appropriate cause to
the origination user.  Also, it adds cause #102 "Recovery due to timer expiration”, and starts the
clearing procedure for the destination user according to section 4.4 of this document.

If the network does not receive a "alerting”, "connect" or "disconnect" message before timer TC301C
expires and after the "call proceeding" message is received, the network starts the clearing procedure
accompanied by cause #18 "Destination user no response” to the origination user  Also, it adds cause
#102 "Recovery due to timer expiration” and starts the clearing procedure of the destination user
according to section 4.4 of this document.

If the network does not receive a "connect" or "disconnect” message before the timer TC301C (or the
timer according to the calling monitor function in the network) expires after the "alerting” message is
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received, the network starts the clearing procedure including cause #19 "Destination user calling in
progress, no response” to the origination user.  Also, it adds cause #102 "Recovery due to timer
expiration”, and starts the clearing procedure of the destination user according to section 4.4 of this
document.

3.3.4 Destination user clearing when call establishment on destination-side

If a "release complete" or "disconnect” message is received before a "connect” message is received
and after the "setup" message was transmitted by downlink signal, the network (if operating) stops timer
TC303C, TC310C or TC301C, and continues the user clearing procedure according to section 4.3 of
this document.  Then, it follows the cause contained in the "release complete” or "disconnect”
message, and performs the call clearing procedure of the origination user.

3.3.5 Notification or interworking at destination-side interface

CS can be connected with an existing analog telephone network or ISDN as the communication network.
If CS is connected to an analog network and if interworking occurs in call establishment in the ISDN to
which the CS is connected, the "setup” message sent to the destination user can contain a progress
indicator information element that contains the following progress contents.

a) #1 Callis not ISDN end-to-end.  Further progress information will become in-band signal.
b) #3 Origination-side address is non-ISDN.

In addition, if the call separates ISDN from the destination-side Um point interface (type PS3 shown in
section 2.2 of the main text) or if the in-band information/pattern is available, that user can notify the
origination user.  In this case, the progress contents can be included in the following messages and
can be sent from the user to the network.

a) Suitable call control message when state change is desired (examples: "call proceeding”,

"alerting", "connect" message) or
b) "progress" message when state change is unsuitable

One of the following progress contents described below is contained in the progress indicator of the
message sent to the network.

a) #1 Callis not ISDN end-to-end.  Further progress information will become in-band signal.
b) #2 Destination-side address is non-ISDN.
c) #4 Call has returned to ISDN.

If a progress indicator is contained in the call control message, the procedure specified in section 2.5 of
this document is applied.

If the progress indicator information element is contained in the "progress" message, the state does not
change, but the monitor timer is stopped.

3.3.6  Connect
The user reports acceptance of the incoming call by transmitting a "connect” message to the network.
When the "connect” message is transmitted, the user starts timer TC313P.  If the "alerting" message is

sent to the network beforehand, there are cases where the "connect” message may contain only a call
reference.
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3.3.7 Communication possible

In receiving the "connect" message, the network (if operating) stops timers TC310C and TC301C, sets
the circuit switched path, transmits a "connect acknowledge" message, and starts the procedure of
transmitting the "connect" message to the origination user.

The "connect acknowledge" message indicates completion of circuit switched connection.  End-to-end
connection is not assured until the origination user receives the "connect" message.

When the user receives the "connect acknowledge” message, it stops timer TC313P, then enters
"active" state.

If timer TC313P expires before reception of the "connect acknowledge" message, the user starts the
release complete procedure according to the procedure of section 4 of this document.

4 Call clearing

4.1 Terminology

The terms described below are used in the clearing procedure of the standard.

* Channel is "connected"

When the channel has performed circuit switched connection established according to the standard.
* Channel is "disconnected"

When the channel has not performed circuit switched connection but still cannot be used in a new
connection.

* Channel is "released"

When the channel has not performed circuit switched connection and can be used in a new connection.
Similarly, a "released” call reference can be reused.

4.2 Exceptional state

In normal state, call clearing is generally performed in the case where the user or network transmits a
"disconnect” message, and the procedure specified in sections 4.3 and 4.4 of this document is followed.
Exceptions are only in the cases shown below.

a) As aresponse to the "setup” message, if another response (for example, a "setup acknowledge”
message in the case of overlap sending) is not sent beforehand, the user or network can deny the
call by responding with "release complete" message, releasing the call reference, and entering
"null" state.
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4.3 Clearing initiated by user

Separate from the exceptions described in section 4.2 and section 5 of this document, the user starts
clearing by transmitting a "disconnect” message, starting timer TC305P, and entering "disconnect
request" state.

(Note) When the user starts clearing by sending a "release" message, the procedure described in
section 4.4 of this document is continued.

By receiving a "disconnect" message, the network enters "disconnect request” state, and starts the
clearing procedure of the communication destination.  Then, it sends a "release" message to the user,
starts timer TC308C, and enters "release request” state.

(Note) A "release” message has meaning locally and does not mean acknowledgment of clearing from
the communication destination.

By receiving a "release” message, the user stops timer TC305P, transmits a "release complete”
message, releases the call reference, and enters "null” state. By receiving the "release complete”
message from the user, the network stops timer TC308C, releases the call reference, and enters "null”
state.

If a "release” message is not received as a response to the "disconnect” message before timer TC305P
expires, the user sends to the network a "release” message that contains the cause number contained
in the "disconnect" message, starts timer TC308P, and enters "release request"” state.

In addition, the user may report the second cause information element shown by cause #102 "Recovery
due to timer expiration”.

If timer TC308C expires the first time, the network sends a "release" message and restarts timer
TC308C. In addition, the network may report the second cause information element shown by cause
#102 "Recovery due to timer expiration”.  If no "release complete" message was received from the
user before the timer TC308C expired the second time, the call reference is released, and it enters
"null" state.

4.4 Clearing initiated by network

Separate from the exceptions shown in sections 4.2 and 5 of this document, the network starts release
by transmitting a "disconnect” message and entering "disconnect indication” state. ~ Since the
"disconnect” message is generated locally for release, it does not indicate that the channel is
disconnected at the Um point interface.

(Note) When the network starts call clearing by transmitting a "release” message, the procedure
described in section 4.3 of this document is followed.

44.1 Clearing when tone/announcement is offered

If in-band tone/announcement is offered, the "disconnect” message includes progress Indicator #8
“In-band information or appropriate pattern is available.".

The network starts timer TC306C and then enters "disconnect indication" state.
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When a "disconnect” message that includes progress indicator  #8 is received, the user can activate
the function for receiving in-band tone/announcement (if not yet activated).  Then, it enters "disconnect
indication” state.  Meanwhile, if the clearing operation continues without in-band tone/announcement
being performed, the user can transmit a "release” message, start timer TC308P, and enter "release
request” state.

If the user uses the offered in-band tone/announcement, afterward, (before the "release” message is
received from the network) it performs clearing by sending a "release" message, starting timer TC308P,
and then entering "release request" state.

By receiving the "release" message, the network stops timer TC306C, sends a "release complete”
message, releases the call reference, and then enters "null” state.

If timer TC306C expires, the network sends a "release” message to which the cause number contained
in the "disconnect” message is added, starts timer TC308C, and the network continues the clearing
operation by entering "release request” state.

In addition to the cause number contained in the "disconnect” message, the "release" message can
contain a second cause information element which indicates cause #102 "Recovery due to timer
expiration". By receiving this "release" message, the user operates according to section 4.3 of this
document.

4.4.2 Clearing when tone/announcement are not offered

If in-band tone/announcement is not offered, the "disconnect” message does not contain progress
indicator #8 "In-band information or appropriate pattern is available.".  The network sends a "release”
message, starts timer TC305C and starts clearing by entering "disconnect indication" state.

When a "disconnect” message that does not contain progress content #8 is received, the user sends a
"release" message, starts timer TC308P, then enters "release request” state.

By receiving the "release" message, the network stops timer TC305C, sends a "release complete”
message, releases the call reference, and enters "null” state.

If timer TC305C expires, the network sends to the user a "release” message to which the cause number
contained in the "disconnect" message is added, starts timer TC308C, and enters "release request"
state. In addition to the previous clearing cause, the "release” message may contain cause #102
"Recovery due to timer expiration" as a second cause information element.

4.4.3 Conclusion of clearing

As aresult of a "release complete” message being received from the network, the user stops timer
TC308P, releases the call reference, and then enters "null" state.

If the user does not receive a "release complete” message before timer TC308P expires for the first
time, a "release” message is retransmitted, and timer TC308P is restarted.  If a "release complete”
message is not received from the network before timer TC308P expires for the second time, the user
releases the call reference, and enters "null" state.
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4.5 Collision of clearing procedures

When "disconnect” messages are transmitted for the same call at the same time from both the user and
network, collision of clearing procedures occurs.

If the network receives a "disconnect” message during "disconnect indication" state, the network stops
timer TC305C or TC306C, transmits the "release” message, starts timer TC308C, and then enters
"release request” state.  Similarly, if the user receives a "disconnect” message during "release
request” state, the user stops timer TC305P, transmits a "release" message, starts timer TC308P, and
enters "release request" state.

Collision of clearing procedures also occurs when "release” messages are transmitted for the same call
atthe same time.  If such a "release" message is received during "release request" state, timer
TC308C or TC308P is stopped, the call reference is released, and it enters "null" state (without sending
a "release complete" message).

4.6 In-band tone/announcement

Regardless of changes in call state, for in-band tone/announcement generated by the network before
reaching active state, the "progress" message is returned at the same time as application of in-band
tone/announcement.  The "progress” message contains progress indicator #8 "In-band information or
appropriate pattern is available.".

If the in-band tone/announcement must be provided together with a call state change, it has progress
content #8 "In-band information or appropriate pattern is available." that indicates that in-band
information or an appropriate pattern can be used at present, and the appropriate message (for
example, "alerting", "disconnect” message etc.) is transmitted at the same time as in-band
tone/announcement application.

(Note 1) If a "progress" message is used, the user may start call clearing as a result of the in-band
tone/announcement used according to the procedure of section 4.3 of this document.

(Note 2)  The protocol described in section 4.6 of this document is used at the origination side Um
point interface.
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5 Error state processing

All procedures for transferring signal information using a call control message protocol discriminator are
applied only to messages that have been through the checks described in sections 5.1 - 5.7 of this
document.

The detailed error processing procedure depends on implementation of the user and network and can
vary for each network.  The functions for simplifying normal processing for error state are specified in
this chapter and should be realized in each implementation.

In sections 5.1 to 5.7 of this document, they are described in order of priority.

5.1 Protocol discriminator errors

If a message is received in which the protocol discriminator code differs from "RCR STD-28 radio
interface call control message”, the message is ignored.

"lgnored" means that it does nothing, the same as when no message is received.
5.2 Missing message

If a complete message type information element is not contained because the message length is short,
that message is ignored.

5.3 Call reference errors
5.3.1 Invalid call reference format

If bit 1 through bit 4 of the first octet of the call reference information element indicates a length longer
than the maximum length handled by the destination-side equipment, that message is ignored.

5.3.2 Call reference procedure errors

a) If any message, except for "setup”, "release", "release complete”, "status” or "status enquiry”
messages, is received that has a call reference unrecognized as being related to active or call
establishment in progress, call clearing of the call reference of the received message is initiated by
transmitting a "release” message accompanied by cause #81 "Invalid call reference used"
according to section 4 of this document.

Or, the destination-side entity can transmit a "release complete” message accompanied by cause
#81 "Invalid call reference used", and can maintain "null" state.

b) If a"release" message is received that has a call reference unrecognized as being related to active
or call establishment in progress, a "release complete” message accompanied by cause #81
"Invalid call reference used" is returned to the call reference of the received message.

c) Ifa"release complete” message is received that has a call reference unrecognized as being related
to active or call establishment in progress, nothing is done.

d) Ifa"setup" message is received that has a call reference unrecognized as being related to active or
call establishment in progress, and whose call reference flag is set to "1", this message is ignored.
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e) Ifa"setup" message is received that has a call reference unrecognized as being related to active or
call establishment in progress, this "setup" message is ignored.

f) If a"status" message is received that has a call reference unrecognized as being related to active
or call establishment in progress, the procedure of section 5.11 of this document is applied.

g) Ifa"status enquiry" message is received that has a call reference unrecognized as being related to
active or call establishment in progress, the procedure of section 5.10 of this document is applied.

5.4 Message type or message sequence errors

In a state other than "null" state, if an unexpected message or unrecognized message except for the
"release” message or "release complete” message is received, a "status" message with cause #98 "Call
state and message disagreement or message type undefined" is returned.

When the network or user can distinguish between the unimplemented (or absent) message type and
the implemented but incompatible with call state message type, a "status” message accompanied by
the following reasons is transmitted.

a) Cause #97 Message type undefined or not implemented, or
b) Cause #101 Call state and message disagreement

Or, a "status enquiry" message of the call state of the requested entity of the same rank is transmitted.
At this time, the state does not change in any case.

However, there are two exceptions to this procedure.  The first exception is when the network or user
receives an unexpected "release" message (for example, when the "disconnect” message was
undelivered due to an undetected transmission error).  In this case, transmission of the "status”
message or "status enquiry" message is not performed.

If the network receives an unexpected "release” message, the network stops all timers, and performs
clearing of the call with the communication destination by the cause contained in the "release” message
sent from the user, or if none was contained, by cause #31 "Other normal class", and a "release
complete" message is returned to the user, the call reference is released, and it enters "null” state.  If
the user receives an unexpected "release" message, the user stops all timers, performs clearing of the
connection, returns a "release complete" message to the network, releases the call reference, and
enters "null" state.

The second exception is when the network or user receives an unexpected "release complete”
message.

When the network receives an unexpected "release complete” message, the network stops all timers,
and performs clearing of the call with the communication destination by the cause displayed by the user,
or if none is displayed, by cause #111 "Other procedure error class", it releases the call reference, and
enters "null" state.  If the user receives an unexpected "release complete” message, the user stops all
timers, releases the call reference, and enters "null" state.
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5.5 General information element errors

The general information element error procedure can also be applied to information elements other than
those with codeset 0.

5.5.1 Wrong sequence information elements

An information element of multiple octet having a code value smaller than the previous multiple octet
information element code value should be considered to be a wrong sequence information element.

If the network or user receives a message containing a wrong sequence information element, this
information element is ignored.  If this information is mandatory, it follows the error processing
procedure for missing mandatory information elements described in section 5.6.1 of this document.  If
an aborted information element is not mandatory, the destination-side continues message processing.

(Note) Processing of all information elements regardless of positioning sequence in the received
message can be selected by implementation.

5.5.2 Multiplexed information elements

If information elements are repeated within a message when repetition of information elements within a
message is not permitted, only the contents of the information element seen first should be processed,
and all further repetition of information elements should be ignored.  If repetition of information
elements is permitted, only the permitted information element contents are processed. If it exceeds
the limit of information element repetition, the information element contents up to the limit are processed,
and information element repetition exceeding the limit is ignored.

5.6 Mandatory information element errors
5.6.1 Mandatory information element missing

If a message is received in which one or more mandatory information elements is missing, except for
"setup”, "disconnect", "release” or "release complete" message, nothing is done by this message, and
the state does not change. A "status” message with cause #96 "Mandatory information element
missing" is returned.

If a "setup" message or "release” message in which one or more mandatory information elements is
missing is received, a "release complete” message with cause #96 "Mandatory information element
missing" is returned.

If a "disconnect” message that does not contain a cause information element is received, the same
operation as when a "disconnect” message with cause #31 "Other normal class" is received is
performed, except when the release message sent to the Um point interface contains cause #96
"Mandatory information element missing".

If a "release complete” message that does not contain a cause information element is received, a
"release complete” message with cause #31 "Other normal class" is assumed.
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5.6.2 Mandatory information element content errors

If a message is received that has one or more mandatory information elements of invalid content,
except for "setup” messages, "disconnect” messages, "release” messages and "release complete”
messages, nothing is done by this message, and state does not change. A "status" message with
cause #100 "Invalid information element contents” is returned.

If a "setup" message or "release" message that has one or more mandatory information elements of
invalid content is received, a "release complete” message with cause #100 "Invalid information element
contents " is returned.

If a "disconnect" message with an information element reason of invalid content is received, the same
operation as when a "disconnect" message with cause #31 "Other normal class” is transmitted is
performed, except when a "release” message with cause #100 "Invalid information element contents” is
transmitted to the Um point interface.

If a "release complete” message with a cause information element of invalid content is received, it is
assumed that a "release complete” message with cause #31 "Other normal class" is transmitted.

In general, information elements longer than the maximum length are treated as information elements
with content errors.

5.7 Non-mandatory information element errors

The sections below pertain to operations for information elements that are not recognized as
mandatory.

5.7.1 Unrecognized information elements

If a message is received that has one or more unrecognized information elements, the receiving entity
checks whether or not the information element is coded to indicate that "understanding is required"
(refer to Table 4.4.3.7.17 of the main text for reserved information element identifiers indicated as
"understanding is required”).  If the unrecognized information element is coded to indicate that
"understanding is required", it undergoes the same procedure as when section 5.6.1 of this document:
Mandatory information element missing error state is generated. If it is unrecognized, the receiving
entity performs the following process.

A process is performed for the received message and an information element that has recognized
invalid contents contained in the received message. A "status" message containing one cause
information element other than the "disconnect” message, "release” message and "release complete”
message is returned.  The "status" message indicates the call state of the destination-side after
received message processing.  The cause information element includes cause #99 "Information
element undefined".  The origination-side of the unrecognized information element determines further
operations.

In the case of a clearing message that contains at least one unrecognized information element, the error
is informed to the Um point interface by the following methods.

a) If a"disconnect" message that contains at least one unrecognized information element is received,
a "release” message with cause #99 "Information element undefined” is returned.

b) Ifa "release” message that contains at least one unrecognized information element is received, a
"release complete” message with cause #99 "Information element undefined" is returned.
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c) Ifa'release complete" message that contains at least one unrecognized information element is
received, no error is reported by the unrecognized information.

5.7.2 Non-mandatory information element content errors

If a message is received that has at least one non-mandatory information element having invalid
contents, operation is according to the information elements that have valid contents and are
recognized messages. A "status" message containing one cause information element is returned.
The "status" message indicates the call state of the destination-side that detected the error.  The
cause information element contains cause #100 "Invalid information element contents".

An information element that has a length exceeding the maximum length is treated as illegal contents.
However, for access information elements (for example, called party subaddress), cause #43 "Access
information destroyed" is used instead of cause #100 "Invalid information element contents". However,
in certain networks, access information elements are shortened to within the maximum length range.

5.8 Data link re-set

When the entity is informed of a spontaneous data link layer re-set by DL-establish-indication , the
following procedures are applied.

a) Callsin "overlap sending" state undergo clearing due to the fact that the entity transmits a
"disconnect” message with cause #41 "Temporary failure”, and it follows the procedure of section 4
of this document.

b) For calls in release state (status numbers C11, C12, C19, P11, P12 and P19), nothing is done.

c) For calls in establish state (status numbers C1, C3, C4, C6, C7, C8, C9, P1, P3, P4, P6, P7, P8 and

P9) and calls in "active" state, the recovery operation is not performed by DL-establish-indication,
and they are continued according to the actual procedures.
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5.9 Data link failure

When it is reported from the data link layer entity by DL-release-indication that the entity is in data link
failure, the following procedures are applied.

a) Callsis "overlap sending" state undergo internal clearing.  For calls for which timer TC309C or
TC309P is not running, timer T309C or TC309P is started. If timer TC309C or TC309P is already
running, it is not restarted.

b) When the call is not in "null" state, the entity requests re-establishing of layer 2 by transmitting
DL-establish-request.  Or, the entity disconnect-recovers internally.

If there was notification of layer 2 re-establish by DL-establish-confirm, the following procedures are
applied.

a) Timer TC309C or TC309P is stopped.

b) A "status" message can be transmitted to an entity of the same rank for reporting the present call
state.  Or, a "status enquiry" message can be transmitted to confirm the call state of the entity of
the same rank.

If timer TC309C or TC309P expires within the data link re-establish period, the network reports to the
communication destination with cause #27 "Destination terminal damage”, and releases the call
reference and enters "null” state.

(Note) Implementation of timer TC309P is optional on the user side.  If timer TC309P expires before

data link re-establish, the user acts as if it received cause #27 "Destination terminal damage",
releases the call reference, and enters "null" state.
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5.10 Status enquiry procedure

When the entity wants to investigate the correctness of the call state of an entity of the same rank, it
may send a "status enquiry" message to request call state.  Particularly in this case, the error state
procedure shown in sections 5.8 and 5.9 of this document may be applied.

When it transmits a "status enquiry" message, it expects to receive a "status" message, and starts timer
TC322C or TC322P.  While timer TC322C or TC322P is running, this request exists for a single piece
of unresolved call state information.  If timer TC322C or TC322P is already operating, it does not
restartit. If a clearing message is received before timer TC322C or TC322P expires, it stops timer
TC322C or TC322P and continues call clearing.

The destination-side that received the "status enquiry" message sends a "status" message
accompanied by a report of the present call state and cause #30 "Response to status enquiry" or cause
#97 "Message type undefined or not implemented”.  The state does not change due to reception of a
"status enquiry” message.

Transmission or reception of the "status" message under the above conditions does not directly affect
the call state of either the transmitting side or destination-side.  The destination-side of the "status"
message studies the cause information element.  If the "status" message contains cause #97
"Message type undefined or not implemented", timer TC322C or TC322P continues until there is a clear
response of a "status enquiry” message. If "status" message with cause #30 "Response to status
enquiry" is received, it stops timer TC322C or TC322P, and based on this "status" message information,
it undertakes suitable operations in relation to the present state of the destination-side.  If timer
TC322C or TC322P expires after the "status" message accompanied by cause #97 "Message type
undefined or not implemented" is received, suitable operations are undertaken in relation to the present
call state of the destination-side based on this "status" message information. ~ Any further suitable
operations depend on installation. However, the operations are specified within the scope used in
section 5.11 of this document.

If timer TC322C or TC322P expires without a "status" message being received, the "status enquiry"
message can be retransmitted one or more times until a response is received.  If "status enquiry”
message retransmission reaches the maximum number of times (depends on implementation), the call
undergoes clearing at the Um point interface accompanied by cause #41 "Temporary failure”. ~ Also, if
necessary, the network also starts clearing of the communication destination using cause #41
"Temporary failure".
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5.11 "Status" message reception
If a "status" message of state disagreement notification is received, the destination-side entity:

a) Performs clearing of the call by transmitting a suitable clearing message accompanied by cause
#101 "Call state and message disagreement".

Or,

b) Undertakes an operation to attempt recovery from other (call state) disagreement.  (This operation
is an implementation option.)

In cases other than those specified below, decision of whether or not the call state disagrees is
determined by the implementation.

a) In"null" state, if a "status" message which informs any call state other than "null" state is received,
the destination-side entity undertakes any of the following.

[1] Follows procedures of section 4 of this document by transmitting a "release” message
accompanied by cause #101 "Call state and message disagreement"”.

[2] Send a "release complete" message with cause #101 "Call state and message disagreement"
and remain in the "null" state.

b) In "release request" state, if a "status" message which informs any call state other than "null" state
is received, it does nothing.

c) Inany states other than "null" state, if a "status" message that reports "null" state is received, the
destination-side releases all resources and enters "null" state.

d) In"null" state, if a "status" message that informs "null" state is received, that message is aborted,
and no other operation is performed except remaining at "null" state.

Coexisting call state may be indicated, and a "status" message that contains one of the following
causes may be received.

a) #96 Mandatory information element missing

b) #97 Message type undefined or not implemented
c) #99 Information element undefined or

d) #100 Invalid information element contents

The operations undertaken in this case are options in implementation.  If other procedures are

undetermined, the destination-side performs clearing by the procedure described in section 4 of this
document using the cause of the "status" message.
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6 Signalling procedures for bearer capability selection

These procedures shall apply only in the case where the call, or call request, as currently routed, is
entirely within the PHS network or the ISDN. It will not apply to situations involving interworking with
non-ISDNs.

This procedures on PHS service shall apply only to select Information transfer rate for unrestricted
digital communication, and shall apply for communication with JT-V110 terminals in the case that
repeated Low layer compatibility information elements within the SETUP message indicate both the 64
kbit/s JT-V110 unrestricted digital communication and the 32 kbit/s JT-V110 unrestricted digital
communication shown in Appendix AH. Therefore, repeating of the Bearer capability information
elements not occur at the interworking to the network conformed to ISDN.

To select the 64 kbit/s unrestricted or the 32 kbit/s unrestricted by repeating the Bearer capability
information elements within the SETUP message for communication with the exception of JT-V110
terminals is further study.

6.1 Procedures for the originating user to indicate bearer capability selection is allowed
6.1.1 Normal operation

For some bearer services, the originating user can indicate that
- fallback to an alternative bearer capability is allowed; or
- fallback to an alternative bearer capability is not allowed.

If the calling user allows fallback to occur to an alternative bearer capability, then the user shall indicate
this to the network by means of repeated Bearer capability information elements within the SETUP
message sent to indicate the presence of a call request. This procedure allows a maximum of two
Bearer capability information elements in the SETUP message.

The order of the information elements shall indicate the priority of the bearer capabilities. Bearer
capability information elements shall be in ascending order of priority, i.e. a subsequent Bearer
capability information element shall indicate a bearer capability with higher priority.

If fallback allowed is indicated in the SETUP message as described above, and fallback occurs at the
destination user, or fallback does not occur, the originating network shall include in the CONNECT
message sent to the calling user the Bearer capability information element of the resultant bearer
service.

If fallback allowed is indicated in the SETUP message as described above, and fallback occurs within
the PHS network or the ISDN (e.g. bearer capability selection is not supported or the selected route
does not suport the preferred bearer capability), the originating network shall include in a PROGRESS
message or other appropriate call control message sent to the calling user a Progress indicator
information element with the progress description No.5, interworking has occurred and has resulted in a
telecommunication service change. The originating network shall include the Bearer capability
information element of the resultant bearer service.
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6.1.2 Exceptional procedures

The procedures of section 5 of this Appendix shall apply, with the addition that

a) If the calling user receives no Bearer capability information element in the CONNECT
message, or prior to the CONNECT message in some other call control message, the user shall
assume that the bearer service corresponds to the first Bearer capability information element that the
user included in the SETUP message.

b) If the calling user receives a Progress indicator information element with a progress
description No.1, call is not end-to-end ISDN, further call  progress information may be available
in-band or progress description No.2,destination address is non-ISDN subsequent to a Progress
indicator information element with a progress description No.5, interworking has occurred and has
resulted in a telecommunication service change, then the last received Progress indicator information
element shall be taken account of. Where the progress description is No.1, call is not end-to-end ISDN,
further call progress information may be available in-band or progress description is No.2, destination
address is non-ISDN the user shall assume a bearer service category of circuit-mode 32 kbit/s 8 kHz
structured usable for 3.1 kHz audio information transfer.

6.2 Procedures for bearer capability selection at the destination side
6.2.1 Normal operation

If the calling user and the network operator allow fallback to occur to an alternative bearer capability,
then the destination network shall indicate this to the destination user by means of repeated bearer
capability information elements within the SETUP message sent to indicate the presence of a call
request.

The order of the information elements shall indicate the priority of the bearer capabilities. Bearer
capability information elements shall be in ascending order of priority, i.e. a subsequent Bearer
capability information element shall indicate a bearer capability with higher priority.

If fallback allowed is indicated in the SETUP message as described above, and the user wishes to
accept the call without having fallback occur, the user shall include in the CONNECT message sent to
the network the Bearer capability information element of the requested bearer service.

If fallback allowed is indicated in the SETUP message as described above, and the user wishes to
accept the call with having fallback occur to the lowest priority alternative bearer capability, the user
may, but need not, include in the CONNECT message sent to the network the Bearer capability
information element of the alternative bearer service.

If no Bearer capability information element is indicated by the called user, the network shall assume that
the lowest priority bearer capability is selected.

If fallback allowed is indicated in the call request, and no interworking has been encountered (i.e. a
progress descripton No.1, call is not end-to-end ISDN,further call progress information may be available
in-band or progress description No.2, destination address is non-ISDN has not been sent), the
destination network shall indicate the resultant bearer capability and connection type to the originating
network at the time the bearer is established, even if no Bearer capability information element is
received from the destination user.
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6.2.2 Exceptional procedures

The procedures of section 5 of this Appendix shall apply.

7 User notification procedure

This procedure allows the network to notify a user of any appropriate call-related event during the active
state of a call. It also allows a user to notify the remote user of any appropriate call-related event during
the active state of a call by sending a NOTIFY message containing a notify indicator to the network;
upon receipt of the message, the network must send a NOTIFY message containing the same notify
indicator to the other user involved in the call. No state change occurs at any of the interface sides
following the sending or the receipt of this message.

NOTE - Itis not standard to send the NOTIFY message to the network from the user.
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Appendix Y User Scrambling control methods (Private standard/Public standard)
1. Encryption key set
1.1 Setting method

Encryption key set is performed from PS to CS. The setting methods offered in the standard are shown
below.

(1) Prior setting method

Encryption key set is performed when the PS is purchased or when the PS owner thinks it is necessary.
Encryption key creation within the PS or any key input method can be used.

If encryption key set is requested from the PS owner, the PS performs encryption key set with the CS in
the SCH establishment phase, when location registration, outgoing call (including recalling-type

handover), or incoming call operation is performed immediately afterward.

In communication thereafter, encryption can be performed using that encryption key as long as there is
no new encryption key set.

(2) Setting for each call

Encryption key set is performed in the SCH establishment phase for each call when outgoing call
(including recalling-type handover) or incoming call is performed.

1.2 Setting of presence or absence of user scramble

PS applies encryption across all communication after the encryption key is set. Temporary encryption is
not possible. (However, with certain encryption keys, encryption can be turned off so as not to change
data before and after .)

1.3 Phase in which encryption key is set

Encryption key set is performed in the SCH establishment phase.

1.4 Encryption process activation timing

The encryption process is initiated by the first TCH data of the communications phase.

For the definition of the communications phase, refer to section 2.5 of the maintext.
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2. User scrambling control methods

2.1 Determination of user scrambling control type

PS determines the user scrambling control type using the RT function request at the time of calling
(including recalling-type handover), incoming call receiving or location registration.

Table 1 Attributes determined by RT function request

ltem no. Attribute Type
1 Encryption type No encryption/ Standard encryption/Other encryption
(option/reserved)
2 Encryption key used Key set for each call / Prior encryption / Prior encryption key
(updated)
3 Passcoding of encryption | No passcode / Other passcode (option / reserved)
key
(Note 1)  Underline indicates example of default value.
(Note 2)  Standard encryption is the user scrambling mechanism method.

2.2 Control sequence

2.2.1 Prior set key is used

The control sequence when the prior setting method is used is shown in Figure 1.1 and Figure 1.2.

(1) Use of prior setting key

Calling (including recalling-type handover) or incoming call receiving
PS CS

RT function request (prior encryption key (present))

|

RT function response (prior encryption key (present))

|

Key alcquisition

Figure 1.1 Control sequence (prior set key used)
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(2) Prior set key is updated (while talking)
Calling (including recalling-type handover), incoming call receiving, or position registration
PS j Cs

RT function request (prior encryption key (updated))

RT function response (prior encryption key (updated))

|

RT encryption key set

»
P>

Key acquisition

(Communication/Location registration)
Figure 1.2 Control sequence (prior set key updated)
2.2.2 Set for each call
The control sequence when it is set for each call is shown in Figure 2.

Calling (including recalling-type handover) or incoming call receiving
PS j (o

RT function request (each call)

\4

RT function response (each call)

A

RT encryption key set (plain text)

\ 4

Figure 2 Control sequence (set for each call)

(User scrambling key example)

Bit 8 7 6 5 4 3 2
Octet 3 1000th digit 100th digit
MSB LSB [ MSB LSB
Octet 4 10th digit 1st digit
MSB LSB | MSB LSB
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Appendix Z Operation of PS that has automatic location registration function
(Private standard/Public standard)

1. Standby mobile operation

This shows the operation from when the power is turned on until it enters standby state. (Refer to
Figure 1)

(1) Control channel selection

When the power is turned on, after any control channel synchronization establishment, if standby shift
conditions (standby zone selection level, global definition information and local definition information)
are satisfied, channel selection by the relevant control channel is OK, and it enters standby.

However, if standby shift conditions are not satisfied, channel selection is NG, and control channel
selection is performed again.

(2) Standby
In standby, the following operations are performed.

[1] The level difference between the standby zone hold level (control channel) and reception level
is determined, and the presence/absence of zone shift is judged.

[2] BCCH s received, and if global definition information and local definition information are
changed, operations are performed in response to the change contents. (Example: If the
paging area number changed, the location registration operation is performed.)

[3] Ifanincoming call is received on PCH or/and there is a PS call, the call connection operation is

performed.
Power supply OFF

Zone shift between

paging areas Power supply turned on .
y PPy Channel selection NG
Relevant CS not available
Control channel selection
) T
Call connection Channel selection OK + Zone shift between paging areas
prohibited (note) Other CS zone shift
Standby Location registration
Zone shift monitor acknowledge
Broadcasting information monitor Location registration
Outgoing/incoming call acceptance reject
Location registration T T (retry possible)
reject (retry Outgoing call acceptance Incoming call acceptance
impossible)
Outgoing call Incoming call (Note) In call connection prohibition,

outgoing/incoming call operations and
location registration operation are
prohibited.

Figure 1 PS operation when standby shift is performed
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2. Location registration operation

As a rule, PSs that have an automatic location registration function must initiate a location registration
sequence when changing to a new wait status and when establishing synchronization with the LCCH
superframe. If valid location registration data (Note 1) is stored by the PS, the location registration
sequence does not need to be initiated because the location registration data is already known on the
CS side.

The conditions for valid location registration data of PS are as follows:

[1] When location registration last successfuly, the completed registration data becomes valid from the
instant that the location registration data is stored.

[2] The location registration reception data stored by the PS is only valid so long as the PS remains
within the same paging area. The data remains valid even if the predefined global difinition
information pattern changes.

[3] When the PS power is turned on and when communication is ended, if the relevant location
registration data transmitted by the CS is the same as that stored by PS, then the location
registration data is valid.

When it enters a new standby state and synchronization to the LCCH superframe is established, the PS
that has an automatic location registration function activates location registration only if either of the
following 2 events occurs.

[1] The location registration data of the CS which last successfully completed location registration is
not stored. However, a location registration reject (retry impossible) message is not received within
the relevant paging area.

[2] The location registration data of the CS which last successfully completed location registration differ
from the location registration data of the CS which is presently synchronized. However, a location
registration reject (retry impossible) message is not received within the relevant paging area.

(Note 1) Location registration data
- In public, location registration data is country code, operator identification code or paging area
number

- In private, when it is "fixed paging area method by system information broad casting" or
"paging area method by additional ID", location registration data is country code, system
identification”, or paging area number when it is "paging area method with PS indication.",
location registration data is country code or CS-ID.

3. Operation of PS when location registration is restricted

If the CS has performed location registration restriction, the PS that has the automatic location
registration function must operate according to the algorithm stated in Appendix C.

4. Operation of PS when number of retransmissions of link channel establishment (re-)request
message has reached specified value

When the PS performs retransmission for any reason such as Timer TRO01P time out or unwanted
signals, if the number of retransmissions is less than the specified value, the link channel establishment
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(re-)request message can be retransmitted. On the other hand, if the number of retransmissions
exceeds the specified value, the PS that has the automatic location registration function must have a
function that causes the delay of the reactivation timer value (100 sec) until the next location registration
Is activated (reactivated).

However, if it enters standby state of another CS before the reactivation timer time out, the PS that has
the automatic location registration function stops the reactivation timer, and can again perform the
activation process of "2: Location registration operation”.

If location registration is restricted while the reactivation timer is running, it must operate according to
the algorithm stated in Appendix C. That is, after the reactivation timer time out, it must operate
according to the restriction before the link channel establishment request message is transmitted.

5. Reception of link channel assignment reject message

After the link channel establishment request is transmitted, if the link channel assignment reject is
received, the PS that has the automatic location registration function must perform the following
operations according to the reject reason of the relevant message.

* Relevant CS not available:  Location registration operation to the same CS stopped. (PS not
waiting for relevant CS)

* Traffic restriction: Performs same restriction control as "3. PS operation when location
registration is restricted".

* Other: Performs same reactivation process as "4. Operation of PS when number of
retransmissions of link channel establishment (re-)request message has
reached specified value", or stops location registration operation to same CS.

6. Reception of location registration reject message

When location registration is executed, if the location registration reject message is received, the PS
that has an automatic location registration function must perform the following according to the cause of
that message.

* Location registration retry impossible:  In the same paging area, it stops the location registration
operation, and moves to call connection prohibit state
(prohibits calling/receiving operation and location registration
operation). Also, for a location registration prohibited area,
the location registration data of the relevant CS must be
stored.

* Location registration retry possible: Performs same reactivation process as "4. Operation of PS
when number of retransmissions of link channel
establishment (re-)request message has reached specified
value".

7. Other
When location registration is executed, when a PS that has an automatic location registration function

again activates the location registration operation while in the abnormal completion state without
receiving a location registration acknowledge message or location registration reject message, it
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performs according to "4. Operation of PS when number of retransmissions of link channel

establishment (re-)request message has reached specified value".

Standby

~N

Power ON

Zone flow out

Control channel selection

Location registration
activation required/not

required

Location registration

prohibited area

Location registration

restriction yes/no

LCH establishment

Layer 3 location

registration operation results

Not required

Required

conne

[

Call
prohibited

ction

(=)

Yes

NG (retry out)

Location Location Location Abnormal
registration registration reject | registration reject | completion
acknowledge (retry impossible) | (retry possible)
For location For location .
registration registration Reactivation Reactivation
area, location | | prohibited timer started timer started
registration area, location
reception data| | registration
of relevant CS| | data of
are stored. relevant CS
are stored.
I
Erasure of
location
registration
prohibited area
I
4 ) Call Location Location
Standby connection registration retry | | registration retry
\_ ) prohibited in progress in progress

Reactivation
timer started

Access
period delay
started

(

Location
registration retry
in progress

) (

Location
registration retry
in progress

)

Figure 2 PS operation in location registration (1/2)
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delay time out

Reactivation
timer time out

> Zone flow out

Call connection
prohibited

> Zone flow out

All timers stop

Figure 2 PS operation in location registration (2/2)
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Appendix AA  Definition of functional operation
(private standard/Public standard)

1. Management of object identifiers for RCR organization

The object identifier for RCR organization is managed by the following configuration.

cant _Mte)(r)réber_ Japan — RCR common use for RCR
© (2)y (440)  (200028) systems(0-63, reserved)

personal handy Module RCR service

phone system (65) (0) operation (1)
Error list (2,
reserved

Operation

1 PB signal(1)

Handover(2

Private
Handover(3

initiation of hold
within the CS-PS loop (17

termination of hold
within the CS-PS loop (18

initiation of call transfer
within the CS-PS loop (19

initiation of call waiting
within the CS-PS loop (20

termination of call waiting
within the CS-PS loop (21

response of call waiting
within the CS-PS loop (22

initiation of  conference
call
within the CS-PS loop (23

termination of
conference call
within the CS-PS loop (24

hold within the CS
- multiple PS (25

call type notification
within the CS-PS loop (26

initiation of PS remote
control function (27

termination of PS remote
control function (28

Each system(other,
reserved

Note) Other than the above is all reserved

Figure 1. Management of object identifiers for RCR organization
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When the object identifier is used for the RCR organization, the RCR definition must be followed. Also,
among object identifiers for the RCR organization, those not defined by RCR(reserved) may not be
used.

Furthermore, in the following items among the standard, any suitable object identifiers including those
defined by standards other than the standard or other organizations can be cited and used.

(1) Reference items
(2) Option items
(3) When the used object identifier is not specified in the standardized object items

2. Definition of operations
The definition of each operation by abstract syntax notation one (ASN.1) is shown below.

If by the standard, the coding in the case where operations are used is according to Figure 4.4.3.7.14 of
section 4.4.3 of the main text. Therefore, items defined as options (note) in this item, if contained in
Figure. 4.4.3.7.14, are coded mandatory.

(Note) Options in this item are defined in the case where other organizations cite (import) each
operation. Handling is different from the options specified in "1.3 Standardization rules" of the
main text.

DTMF tone transmission operation, handover operation, and supplementary service operations for
private system

The definitions of the DTMF tone transmission operation, handover operation, and supplementary
service operations for private system are shown in Figure2.

RCR-Service-Operations{ccitt ~ (0)  member-body  (2) japan  (440) rcr  (200028)
personal-handy-phone-system (65) module (0) rcr-service-operations (1)}

DEFINITION::=

BEGIN

EXPORTS pBSendingService,handover,privatehandover,  cshldstart,  cshidend,  begincsct,
begincscw, endcscw, anscscw, — begincstpy,  endcstpy,  cssyshldreq,  cscalltyp,
begincsrmt, endcsrmt

IMPORTS OPERATION,ERROR
FROM
Remote-Operation-Notation{joint-iso-ccitt remote-operations (4) notation (0)}
UsernotSubscribed, notAvailable,insufficientinformation,invalidCallState,
basicServiceNotProvided,proceduralError ,resourceUnavailable,
supplementaryServicelnteractionNotAllowed
FROM
General-Error-List{ccitt recommendation ¢ 950 general-error-list (1)}
Q931InformationElement
FROM
Embedded-Q931-Types {ccitt recommendation g 932 embedded-q931-types (5)}

PBSendingServiéeType:::

OPERATION
ARGUMENT SET OF { pBSignal [1] IMPLICIT PBSignal }
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pBSendingService PBSendingServiceType
{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-system
(65) operation (1) PB-sending-service (1) }

HandoverType::=
OPERATION
ARGUMENT SET { handoverCategory  [2] IMPLICIT HandoverCategory,
CallingPartyNumber Q931InformationElement,
resultOfCalculation [3] IMPLICIT OCTET STRING OPTIONAL}
--The calling number information element is the telephone number
of the activator of this operation
--"resultOfCalculatio” shows the ciphering pattern for
authentication, and its length is variable
RESULT
ERRORS {notAvailable, insufficientinformation, invalidCallState,
basicServiceNotProvided, proceduralError}
handover HandoverType::=
{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) handover (2) }

privateHandoverType::=
OPERATION
ARGUMENT SET { handoverCategory [2] IMPLICIT HandoverCategory,
callingPartyNumber Q931InformationElement OPTIONAL,
resultOfCalculation [3] IMPLICIT OCTET STRING OPTIONAL,
pSldentity [4] IMPLICIT OCTET STRING OPTIONAL}
--The calling number information element is the PS number and the
calling number of the activator of this operation
--“resultOfCalculation”shows the ciphering pattern for authentication,
and its length is variable
RESULT

ERRORS{notAvailable, insufficientinformation, invalidCallState,
basicServiceNotProvided, proceduralError}

privatehandover privateHandoverType::=
{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) privatehandover (3)}

CsHIdStartType::=
OPERATION
RESULT
ERRORS{userNotSubscribed, notAvailable, insufficientinformation, invalidCallState,
supplementaryServicelnteractionNotAllowed, proceduralError}

cshldstart CsHIdStartType::=
{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) cshidstart (17)}
-- initiation of hold within the CS-PS loop

CsHIdEndType::=

OPERATION
RESULT
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ERRORS{invalidCallState, basicServiceNotProvided}

cshldend CsHIdEndType::=
{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) cshidend (18)}
-- termination of hold within the CS-PS loop

BeginCsCtType::=

OPERATION

RESULT

ERRORS{userNotSubscribed, invalidCallState,
supplementaryServicelnteractionNotAllowed}

begincsct BeginCsCtType::=
{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) begincsct (19)}
-- initiation of call transfer within the CS-PS loop

BeginCsCwType::=
OPERATION
ARGUMENT SET {callType [5] IMPLICIT CallType,
callingPartyNumber Q931InformationElement OPTIONAL}
begincscw BeginCsCwType::=

{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) begincscw (20)}
-- initiation of call waiting within the CS-PS loop

EndCsCwType::=
OPERATION

endcscw EndCsCwType::=
{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) endcscw (21)}
-- termination of call waiting within the CS-PS loop

AnserCsCwType::=
OPERATION

ansercscw AnserCsCwType::=
{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) ansercscw (22)}
-- response of call waiting within the CS-PS loop

BeginCsTpyType::=
OPERATION
RESULT
ERRORS{userNotSubscribed, notAvailable, invalidCallState, resourceUnavailable,
supplementaryServicelnteractionNotAllowed}

835



RCR STD-28

begincstpy BeginCsTpyType::=
{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) begincstpy (23)}
-- initiation of conference call within the CS-PS loop

EndCsTpyType::=OPERATION
RESULT
ERRORS{InvalidCallState}

endcstpy EndCsTpyType::=
{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) endcstpy (24)}
-- termination of conference call within the CS-PS loop

CsSysHIdReqType::=
OPERATION
RESULT
ERRORS{userNotSubscribed, notAvailable, insufficientinformation, invalidCallState,
basicServiceNotProvided, proceduralError}

cssyshldreq CsHIdReqType::=
{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) cssyshldreq (25)}
-- hold within the CS-multiple PS

CsCallTypType::=
OPERATION
ARGUMENT SET OF{callType [5]IMPLICIT CallType }

cscalltyp CsCallTypType::=
{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) cscalltyp (26)}
-- call type notification within the CS-PS loop

BeginCsRmtType::=
OPERATION
RESULT
ERRORS{userNotSubscribed, notAvailable, insufficientinformation, invalidCallState}

begincsrmt BeginCsRmtType::=
{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) begincsrmt (27)}
-- initiation of PS remote control function

EndCsRmtType::=
OPERATION
RESULT
ERRORS{userNotSubscribed, notAvailable, insufficientinformation, invalidCallState}

endcsrmt EndCsRmtType::=

{ccitt (0) member-body (2) japan (440) rcr (200028) personal-handy-phone-
system (65) operation (1) endcsrmt (28)}
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-- termination of PS remote control function
PBSignal::=IA5String(FROM (““07|*“1"|*“27|“*3"|““4"|*“5"|““6"|“7"|““8"|*“9"|“*"|*“#"))

HandoverCategory::=ENUMERATED{newLink(1)}
newLink  shows recalling-type hanover

CallType::= ENUMERATED {
unknown(0)
-- indefinite
outgoing1(1),
outgoint2(2),
-- outside line call
doorphonel(3),
doorphone2(4),
-- door phone call
extention1(5),
extention2(6),
-- extension call
option(7) }
-- optional

END --of RCR-Service-Operations

Figure 2. Definition of DTMF tone transmission operation, handover operation,
and supplementary service operations for private system
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Appendix AB  PHS-FWA standard
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INTRODUCTION

This appendix is being developed for "The radio interface of the system for PHS-FWA(hereinafter
referred to the FWA system) " and especially for the regulations necessary to apply "Personal Handy
Phone System" to "The system for FWA".

About  description methods in this appendix

1.

This appendix (the PHS-FWA standard) is fundamentally based on the public standard of the main
text (The main text is defined in the chapter 1.) and has the same structure as the one of the main
text. The appendix, however, describes only the parts changed from the main text and refers to
the main text when the contents of this appendix have the same as the main text.

The chapter 1 in the appendix is newly described and refers to the main text in case of need. The
chapters 2, 3, 4, 5, and the appendices print the same tables of contents as the main text for
contrast which show whether the text is changed or not.  This appendix only describes the items
changed form the main text.

The chapters 7, and 8 refer to the public standard of the main text because they have the same
contents as the main text. The chapter 6 in the main text and attachment is not applied to this
appendix.

This appendix is applied to the systems both in Japan and overseas. The classification of standard
for overseas systems is (Overseas standard), if there are no descriptions or markings in particular.
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Introduction
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Chapter 3
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Chapter 5

APPENDIX AB CONTENTS
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Technical Requirements for Radio Facilities
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Attached document 1 FWA overview

Attached document 2 Mobility restriction method

Attached document 3 Avoidance countermeasure of LCCH asynchronous interference

Attached document 4 Supplementary services overview
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Chapter 1 General

1.1 Overview (Domestic standard)

The appendix is provided to specify the radio interface of the PHS-FWA system (hereinafter referred to
the FWA system) by using the "Personal Handy Phone System".

1.2 Application scope (Domestic standard)

The FWA system are constructed from the personal stations, the cell stations and relay station (radio
stations which relay communication between cell station and personal stations) shown in Figure 1.1.
(Refer to Attached document 1.)

The appendix specifies the radio interface as shown in Figure 1.1 for this FWA system.

Personal , Telecommunications
station T Cell station > Gircuit equipment

Regulated point (Um point)

Y
Personal Rela . Telecommunications
station 1\ statign 1\ Cell station > Gircut equipment
I
Regulated point (Um point)

Figure 1.1 The regulated point of the radio interface of the FWA system
1.3 Basic rules of standardization (Domestic standard)
This section is based on the section 1.3 of the main text of public standard.
1.4 Document conformity (Domestic standard)

The "main text" used in this appendix refers the chapters from 1 to 8 and the appendices except
appendix AB of the Personal Handy Phone System ARIB Standard (RCR STD-28).

"Test items and conditions for public personal station compatibility confirmation" (RCR TR-23) for
"Personal Handy Phone System" is also the related document.

In the standard, "execute" refers to radio law execution rules, "equipment" refers to radio equipment
rules, "notification" refers to Ministry of Posts and Telecommunications notifications, "formal
authorization" refers to radio equipment formal authorization rules, "technological conformity" refers to
technological standards conformity for certain radio equipment.

Also, the relationship between radio equipment established by legal ordinance and the radio interface
provisions specified by this standard is shown in Table 1.1.
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Table 1.1 Distinction between cell station and personal station, and applicable Um point
interface provisions

Cell station
PHS-FWA Cell station PHS -FWA Relay station
Personal station
PHS -FWA Fixed terminal PHS-FWA system standard PHS -FWA system standard
PHS -FWA Relay station PHS -FWA system standard
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Chapter 2 System Overview

Except for the specified items changed, this chapter conforms to the public standard in the chapter 2 of
the main text.  The items including the changed contents are shown in the reference table of the next
page which is made from the contents table of the chapter 2 of the main text. This chapter only
describes the changed items and contents.
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[Reference table to the main text]

(Note) The items denoted by * have the changed contents.

Chapter 2 System Overview
2.1 SYSTEM SIUCIUIE ...
211 Personal Station (PS).......ccciiiiiiiiicsss e
212 Cell Station (CS) ...vvececececccceeee e
2.1.3  Relay Station(RS) .......cceueiiiiiiieies s
2.2 Interface definitioN.........ccociieiiic s
2.3 System basiC FUNCHONS ..........c.ccccuiuiicicccccccc e
2.3.1 System conditions
2.31.1 BaSiC fUNCHONS ......cocviiiiiici s
2.3.2 Services that can be used by this system
2.3.2.1 Service features
2.3.2.2  SEIVICE IYPES w..vviviriiiisesi sttt
2.4 Access method
241 Transmission method
2.4.2  Function channel structure
2.4.3 Radio line control
244  CarTiEr SIUCIUME ..ot
2.5  ProtoCol DASIC FUIES.........ccuiiiiiieiciicce e
2.5.1 Protocol model
2.5.2 Hierarchical structure
2.5.3 Transmission rate support
2.54 Other related rules
2.6 64k bit/s Unrestricted Digital Information Service

2.6.1 2 slots fixed type 64kbit/s Unrestricted Digital Information Service
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2.6.2 Slot changeable type 64kbit/s Unrestricted Digital Information Service
2.7 ENCryption MELNOG .......oovieieiiec e *
2.8 VOX control
2.9 PSNUMDETS ...t *

2.10 Direct communication between personal stations
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Chapter 2 System Overview

2.1 System structure (Domestic standard)

The FWA system is made up of personal stations, cell stations and radio stations which relay
communications between cell stations and personal stations (hereinafter, referred as relay stations).
(Refer to Attached document 1.)

2.1.1 Personal station (PS) (Domestic standard)

The personal station, as a subscriber communication terminal, is used to make radio communications to
cell stations.

A personal station consists of radio equipment made up of antenna, transmitter, and receiver; voice
encoding equipment; control equipment; and a sending/receiving handset. In case of need the
additional equipment for the subscriber is to be able to be connected to the personal station. (Refer to
Attached document 1.)

Hereinafter unless otherwise noted, "Personal Station" or "PS" described in this appendix denotes "The
personal station of the FWA system or PS of the FWA system" but does not denote the general personal
station or general PS of the Personal Handy Phone System.(* Personal Station” in this appendix is
“ Fixed Station” in Japanese law.)

2.1.2 Cell station (CS) (Domestic standard)
The cell station carries out radio communication with personal stations.

A cell station consists of radio equipment made up of antenna, transmitter, and receiver; voice coding
equipment; and control equipment. (Refer to Attached document 1.)

Hereinafter unless otherwise noted, "Cell Station" or "CS" described in this appendix denotes "The cell
station of the FWA system or CS of the FWA system" but does not denote the general cell station or
CS of the Personal Handy Phone System.

2.1.3 Relay station (RS) (Domestic standard)
The relay station relays radio communication between cell station and personal stations.

Each of cell station and personal station opposing part of relay station works as personal station and
cell station, and the relay station consisys of radio equipment made up of antenna, transmitter, and
receiver; voice coding equipment; and control equipment and so on.

Hereinafter unless otherwise noted, "Relay station" or "RS" described in this appendix denotes "The
relay station of the FWA system" but does not denote the general relay station or RS of the Personal
Handy Phone System.

2.2 Interface definition (Domestic standard)

There is one interface point for the FWA system (Um point), as shown in Figure 2.1.
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- ; Telecommunications
PS A Cell station (CS) circuit equipment
PS A | Relaystation (RS)

Um point : Interface point between personal station and cell station
..... Refer to the main text and to this appendix.

Figure 2.1 Interface point

2.3 System basic functions (Domestic standard)

Except for the following items changed, this section conforms to the public standard in the section 2.3 of
the main text.

(2) Interconnectability

Basic connection of the personal station with cell stations at the specified locations is possible.

Mutual connection of the private system with the public system and both uses of the private personal
station as the public personal station and of the public personal station as the private personal station
are also possible.

(4) The section 2.3. (4) of the main text is not applied to this appendix.

2.3.1 System conditions (Domestic standard)
2.3.1.1  Basic functions (Domestic standard)

Except for the following items changed, this section conforms to the public standard in the section
2.3.1.1 of the main text.

(1) The system can be connected to the public telephone networks provided by the telecommunications
operators.

2.3.1.a Classification of systems (Domestic standard)

Threr are two types in PHS-FWA system. The definitions are as follows.

In Type 1 system, public PHS interface is fully applied.

In Type 2 system, the communication channels are set up by using Personal Handy Phone System, and

those channels are used to construct the whole network.

2.3.2 Services that can be used by this system (Domestic standard)

2.3.2.2 Service types (Domestic standard)
Service types of Type 1 system are as shown below.

(1) Bearer service

The bearer service used via communications channels are presently as shown in Table 2.2.
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(2) Teleservice
Teleservice used via communication channels is not specified at present.
(3) Supplementary services (circuit-mode services)
Supplementary services used as circuit mode services are presently as shown in Table 2.2.

In Type 2 system, services which are offered by network can be used.
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Type ltem Overview
Bearer services | 32 kbit/s voice Provides transmission function suited for voice
communication with terminal; 32 kbit's ADPCM
CODEC is inserted.

32 kbit/s 3.1 kHz audio | Provides transmission function suited for 3.1 kHz
bandwidths communication with terminal; 32 kbit/s
ADPCM CODEC is inserted.

32 kbit/s unrestricted | Provides transmission function suited for digital

digital data communication with terminal; information
is transmitted transparently.

64 kbit/s unrestricted | Using max 2 channels on Um point, provides

digital (note 2) transmission function suited for digital
data communication with terminal; information
is transmitted transparently.

64 kbit/s voice(note 2) | Using max 2 channels on Um point, provides
transmission function suited for voice communication
with terminal; 64 kbit/'s PCM CODEC is inserted.

64 kbit/s 3.1 kHz|[Using max 2 channels on Um point, provides

audio(note 2) transmission function suited for 3.1 kHz bandwidths
communication with terminal; 64 kbit/'s PCM CODEC
is inserted.

Supplementary | DTMF signal | Service which generates DTMF signals on CS side
services transmission according to the message from PS.

Hooking signal | Service which generates hooking signal on CS side

transmission (note | according to the message from PS.

1)

PHS User-to-User Service which allows PS to send/receive a limited

Signaling (PHS-UUS) | amount of information to/from another PS over the

Supplementary communication channel in association with a call to

service the other PS.

(note 2)

Subscriber line test | Service which reports the test starting and the test

signal transmission result in case of the subscriber line test (transmission
media test and so on).

Meter pulsing signal | Service which indicates PS side to start the collection

transmission of coins according to the message from CS side.

Coin collection signal | Service which reports the result of coin collection to

transmission CS side according to the message from PS side.

Ground start signal | Service which indicates CS side to execute the

transmission free-of-charge communication in case of emergency
according to the message from PS side.

(Note 1)  This item, however which is defined only for the private system in the main text, is standard

in the FWA system.

(Note 2)

This service can be used on RT-MM protocol version after version 3 of RCR STD-28.
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24  Access method (Domestic standard)

2.4.4 Carrier structure (Domestic mandatory)
Except for the following items changed, this section conforms to the public standard in the section 2.4.4
of the main text.

The structure of the radio carrier in the FWA system is fundamentally based on the legal ordinance of
the relevant country. It, however, is to be desired that the structure should be based on "The carrier
structure" for public system shown in the Table 2.4 of the main text. The control carrier, however, is
given one carrier for each FWA system.

The structure of the radio carrier in the domestic FWA system should be based on “The carrier
structure” for public system in the Table 2.4 of the main text.

2.5 Protocol basic rules (Domestic standard)

Type 1 Protocol basic rules conform to the Protocol basic rules described in the section 2.5 of the
maintext.

Type 2 Protocol basic rules are as follows.

Basic structure of signals and application example of ISDN service are shown in Figure 2.5.a.

The explanation of the words in this figure are same as which are shown in section 2.5.

Communication —Personal Station PS — Link channel establish —Cell Station CS ——
channel Link channel request
establishment establishment layer2, layer 3 >
phase Link channel assianment
layer 1 » layer 1
i layer 3 i i layer 3 |
Service channel ; 4 i 4
establishment phase | | layer 2 ! ! layer 2 :
' Synchronization burst '
layer 1 < > layer 1
Can be omitted
L e
After the communication channels are set up, by using those channels, whole network services are
started.

(a) Basic structure of signals
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Application example of ISDN service

Personal Station PS

RCR STD-28

Cell Station  CS
o Link channel establish
Communication Link channel layer2, layer 3 request layer2, layer 3
channel establishment >
establishment phase layer 1 Link channel assignment layer 1
<
I_________________: Tttt T T ET T T ':
' layer 3 i ' layer 3 i
Service channel i ! e 1
. i - i
establishment phase : layer 2 i ! layer 2 i
1
I Synchronization burst
layer 1 > > layer 1
ISDN call ISDN Service layer 3UT-Q031etc) | | o Layert establishment »| | laver 3uT-Q931etc)
Connection and channel .
communication establishment phase layer 2(JT-Q921etc) Layer2 establishment layer 2(JT-Q921etc)
and I Setup
communication layer 1 layer 1
phase < Setup acknowledge
management management
Canbeomitted |~ 1
| 1
(b)Application example of ISDN service
Figure.2.5.a  Basic structure of signals
2.7 Encryption method (Domestic standard)

Type 1 user scrambling control mechanism conform to user scrambling control mechanism described in
the section 2.7 of the maintext. Encryption method for Type 2 is not specified.

2.9 PS Number
(1) Subscriber numbers

telecommunication network.
(2) It conforms to the section 2.9(2) of the maintext.
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Chapter 3 Technical Requirements for Radio Facilities

Except for the specified items changed, this chapter conforms to the public standard in the chapter 3 of
the main text.  The items including the changed contents are shown in the reference table made from
the table of contents of the chapter 3 of the main text and shown in the following pages. This chapter
only describes the changed items and contents.

When the conditions relating to the emission of the radio wave do not conform to the legal ordinances of
the relevant country, they are to conform to the legal ordinances of the relevant country.
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[Reference table to the main text]

(Note) The items denoted by * have the changed contents.

Chapter 3  Technical Requirements for Radio Facilities
3.1 Overview
3.2 General CONAIIONS ........covivriiieiicieiiei e

3.2.1  Radio frequeNCY band ...........cccoviiiiiiiiiiiiii e

3.2.2  Carrier freqUENCY SPACING ....veverieireiririrereeieieise st

3.2.3 Antenna power control

3.24  CommUNICALIONS SYSEM .....cvcviviriiiiiiieee e

3.2.5 Number of multipleXed CIrCUILS...........cvovrvrrrrerreee e

3.2.6  Modulation MEthOd.........ccvuiiiice e

3.2.7  TranSMISSION FALE .......c.cuiuiveiririiicicieiei it

3.2.8  Voice coding MEthOd ........c.ciiiiiii e

3.2.9  Frame I8NGHN ...ooieie s

3.2.10  Processing delay

3.211  VOX control

3.2.12 Radio station identification NUMDET............ccooieiiirniiicc e
3.2.12.1  Selective calling SYSEMS .......coovvvevcccccec e
3.2.12.2  Calling identification memory device requirements ............cccccevvricrrrnenns
3.2.12.3 Calling identification discrimination system requirements ..............c.cccccevveve.

3.2.13  Security measures

3.2.14  Counter-electromagnetic interference measures

3.2.15 Physical slot transmission condition

3.2.16 Interference avoidance and transmission disable..............ccovevninniinncinin.
3.2.16.1  Interference avoidanCe............couieueiriririniiicieisee s

3.2.16.2  TranSmiSSION ISADIE ....c.ve oottt ettt ae e
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3.2.17
3.2.18
3.2.19
3.2.20

Reception window
Transmission timing and transSmMiISSION JItter ............coocerrrnnicerceeesees
Communication quality

Output power specified by the Terminal Equipment Regulations

3.3 Conditions for modulation method

3.3.1 ModUIAtIoN MENOA ... .ottt ettt e et ane

3.3.1.1
3.3.1.2
3.3.1.3
3.3.14
3.3.1.5
3.3.16

Modulation MELNOM ..........coiiiiei s
Differential coding

Spectrum shaping of baseband signal .............ccccceeiiiiiiiiiiienie e,
Orthogonal modulation

Transient characteristics of burst edges

Transmission signal spectrum

3.3.2  TraANSMUSSION FALE ..ottt ettt et e e et e et et e et e eee e et e saeeseeseneans

3.4 Conditions relating to transmitter and reCeIVer.............coovvvrrrse e

3.4.1  Frequency bands and Carfier..........cccceueueuereereeeeeeeese s

3.4.2  TransSmiSSION ChArACEIISTICS ....eeoveeeeeeeeee et ettt ettt ee e et e eeeseeeeeeeans

3.4.2.1
3422
34.23
3424
34.25
3.4.2.6
3.4.2.7
34.2.8

3429

TranSMISSION POWET ......cveveveverrrreererirereseesesesesesesssesssesssessssesssesesesesesesesesesesesens
Transmission of calling identification COdE ..........cccovvvececcceee e
Adjacent Channel POWET ..o
Transient response characteristics of burst transmission

Carrier off ime 1eakage POWET ..........ccvevcveeeccce e
TranSMISSION SPUFIOUS «....vvvvrrerererereeeeesesesesesesesesesesesesesssssssessssesssesesesesesenes
Allowed value for occupied bandwidth

Frequency stability

Modulation accuracy

3.4.210 Transmission rate accuracy
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3.4.2.11 Cabinet radiation
3.4.3 Reception characteristics
3.4.3.1  Frequency deviation of local oscillator
3.4.3.2 Sensitivity
3.4.3.3 Biterror rate performance
3.4.3.4 Adjacent channel selectivity
3.4.3.5 Intermodulation performance
3.4.3.6 Spurious response immunity
3.4.3.7 Conducted spurious component
3.4.3.8 Cabinet radiation
3.4.3.9 Receive signal strength indicator accuracy
3.4.3.10 Bit error rate floor performance

B4 ANIENNAS .ottt ettt ettt et ertereneanan
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3.2 General conditions (Domestic mandatory)
3.2.1 Radio frequency band (Equipment-article 7) (Domestic mandatory)
It is to be desired that the radio frequency used in the FWA system should be as follows;

(1) Domestic :1,893.65MHz ~ 1,919.45MHz.
(This is to be defined both ends of the carrier frequencies.

(2) Overseas :1,893.5 MHz ~ 1,919.6 MHz.
(This is to be defined both edges of the frequency band.)

3.2.2 Carrier frequency spacing (Domestic standard)
The carrier frequency spacing is 300 kHz.

It is to be desired that the carrier frequency should be 1,893.65 MHz and 1,893.65 MHz plus some
integer multiple of 300 kHz.

3.24  Communications system (Equipment-item 2.12 of article 58) (Domestic mandatory)
It is a duplex system that uses the multi-carrier TDMA-TDD method.
3.2.5 Number of multiplexed circuits (Notification/ '98 year, number 463) (Domestic mandatory)
The number of multiplexed circuits for TDMA is 4 (when using full rate codec).
3.2.6 Modulation method (Equipment-item 2.12 of article 58) (Domestic mandatory)
The modulation method is Tt /4 shift QPSK modulation (quaternary phase modulation which has been
shifted by 1t /4 each symbol period).
Transmission side filtering is Square Root of Raised Cosine with Roll-off rate (o) of 0.5.
3.2.7 Transmission rate (Equipment-item 2.12 of article 58) (Domestic mandatory)
The signal transmission rate is 384 kbit/s.
3.2.8 Voice coding rate (Notification/ '98 year, number 463) (Domestic mandatory)
(1) The voice coding rate

The voice coding rate is 32 kbit/s or 64 kbit/s. (Domestic mandatory)

(2) The voice coding rate of Type 1

The voice coding rate is 32 kbit/s-ADPCM (when applying full rate CODEC) or 64 kbit/s-PCM.
(Domestic standard)

3.29 Frame length (Notification/ '98 year, number 463) (Domestic mandatory)

The frame length is 5 msec (structure of 4 transmission slots + 4 reception slots).
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3.2.12 Radio station identification number (Domestic standard)
3.212.1 Selective calling systems (Domestic standard)

The calling identification memory device and the calling identification discrimination device for personal
station shall be of a type conforming the established technical requirements for the public standard.

3.2.12.2 Calling identification memory device requirements (Domestic standard)
a) It should be possible to store calling identification code

b) The stored calling identification code must not be easily erasable.

c) Transmission must not be possible if the calling identification code has not been stored.

d) The calling identification memory device must not be easily retrievable.

3.2.12.3  Calling identification discrimination system requirements (Domestic standard)
The calling identification code must be detectable from the radio waves received.

3.2.16 Interference avoidance and transmission disable (Domestic standard)
3.2.16.1 Interference avoidance (Domestic standard)
The cell station and personal station perform continuous line monitoring after service channel
establishment.  The number of slots which have slot errors (unique word non-detection or CRC error)
among valid slots (slots for which transmission is scheduled by peer station in response to transmission
of own station) are monitored (called FER measurement) for 1.2 seconds (when full rate: 240 slots
equivalent), and if that number is above the channel switching FER threshold value reported from the
cell station, interference avoidance is performed by any of items [1]-[4] of 3.2.16 interference avoidance
and transmission disable.

3.2.16.2 Transmission disable (Domestic standard)

(2) The carrier frequencies for the direct communication between personal stations are not applied to
this appendix.

3.2.18 Transmission timing and transmission jitter (Domestic standard)
(2) PS transmission timing

The contents below are added.

In case that the antenna is able to be removed from the cabinet, and is fixed on the specific place to use,
it is allowed that the standard transmission timing is advanced maximum 6 symbols in 0.5 symbol (1 bit)
to come into the receipt window of CS.

3.3 Conditions for modulation method

3.3.1 Modulation method (Domestic standard)

3.3.1.1  Modulation method (Equipment-item 2.12 of article 58) (Domestic mandatory)
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Tt /4 shift QPSK is used.
3.3.1.3  Spectrum shaping of baseband signal (Domestic standard)
(2) Roll-off rate (Equipment-item 2.12 of article 58) (Domestic mandatory)

Roll-off rate (o) = 0.5.

3.3.2 Transmission rate (Equipment-item 2.12 of article 58) (Domestic mandatory)
It is 384 kbit/s.

3.4 Conditions relating to transmitter and receiver (Domestic standard)
3.4.1 Frequency bands and carrier (Domestic standard)

It is to be desired that the frequency bands and the carrier numbers of the FWA system for overseas
area should be based on the frequency bands and the carrier numbers for public system shown in Table
3.5 specified in Appendix AC of the main text. In case the system is not able to operate in the
frequency bands for public system shown in Table 3.5 specified in Appendix AC of the main text, it is to
be desired that the carrier number should be named in order from the lowest frequency as No.1 of the
frequency number. In this case, however the carrier frequency spacing is to be 300 kHz and each
frequency is to be some integral multiple of the carrier frequency spacing or of its divisor.

The control carrier for each FWA system is to be selected one carrier from the communication carriers
for the public system.

3.4.2 Transmission characteristics (Domestic standard)
3.4.2.1 Transmission power (Equipment-item 2.12 of article 58) (Domestic mandatory)
(1) Definition

a. If there is an antenna measurement terminal: It is antenna supplied power.

b. If there isn’t an antenna measurement terminal: It is antenna emission power measured at the test
site or at the RFCD (Radio-Frequency Coupling Device) calibrated at the test site.

(2) Standards

Maximum transmission power:

For FWA cell stations, it is 500 mW or less.  For other cell stations, personal stations and relay stations,
itis 10 mW or less.

However, in case of domestic area, for FWA cell stations, it is 20 mW or less, and for personal stations
and relay stations, it is 10 mW or less.

Output accuracy:  Within + 20%, -50%

3.4.2.2 Transmission of calling identification code (Domestic standard)

When the calling identification code is transmitted, the signal transmitted from the transmitter must be
as follows:

858



RCR STD-28

(1) For personal stations, the signal is consist of 28 bits.  (Refer to section 4.2.10.)

(2) The signal has the established slot configuration, and transmits using channel coding and
scrambling methods.  (Refer to sections 4.2.9,4.2.10 and 4.2.11.)

3.4.2.3 Adjacent channel power (Equipment-item 2.12 of article 58) (Domestic mandatory)
(1) Definition

Adjacent channel power is average power in a burst radiated within a band of + 96 kHz centering on
a frequency separated by A f kHz from the carrier wave frequency, in cases where it is modulated by a
standard encoding test signal of the same coding speed as the modulated signal.

(2) Standards

a. 600 kHz deviated: 800 nW or less

b. 900 kHz deviated: 250 nW or less

3.4.2.5 Carrier off time leakage power (Equipment-item 2.12 of article 58) (Domestic mandatory)
(1) Definition

Carrier off time leakage power is power radiated in the relevant transmission frequency band within the
no-signal time.

(2) Standards
Itis 80 nW or less.

(3) The measurement is performed during communication, and the measurement period is the
non-transmission slot.

3.4.26 Transmission spurious (Equipment-article 7) (Domestic standard)
(1) Definition

Transmission Spurious is the average power of spurious emission (note) for each frequency supplied
to the power line.

(Note) It is radiation of radio waves at 1 or more frequencies outside the required frequency band,
and at a level which can be reduced without affecting information transmission. It includes
harmonic emissions, sub-harmonic emissions, parasitic emissions and inter-modulation
products, but does not include those generated in the course of modulation for information
transmission by power emission at frequencies near the required frequency band.

(2) Standards

a.  Within band (1,893.5 MHz ~ 1,919.6 MHz) : 250 nW or less.

b. Outside of band (except above): 2.5 p Worless.
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(3) Measurement is performed during communication, and the measurement period is transmission
slots and non-transmission slots (except within the band).

3.4.4 Antennas (Equipment- item 2.12 of article 58) (Domestic mandatory)

(1) Cell station

Antenna has a gain of 22 dBi or less. However, in cases where the effective radiated power is less

than the value when the specified antenna power is applied to an antenna of absolute gain 22 dBi, the
portion by which it is lower may be compensated by the gain of the antenna.

(2) Personal station

a) Cabinet-built-in-type antenna has a gain of 22 dBi or less.
However, in cases where the effective radiated power is less than the value when the specified
antenna power is applied to an antenna of absolute gain 22 dBi, the portion by which it is lower may

be compensated by the gain of the antenna.

b) In case that the antenna is able to be removed from the cabinet, and PS cabinet is fixed on the
specific place to use, the antenna gain is not specified.

(3) Relay station
Antenna gain is 22 dBi or less. However, in cases where the effective radiated power is less than the

value when the specified antenna power is applied to an antenna of absolute gain 22 dBi, the portion by
which it is lower may be compensated by the antenna gain.
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Chapter 4 Communication Control Methods

Except for the changed items mentioned this chapter conforms to the public standard in the chapter 4 of
the main text. The items having the changed contents are shown in the reference table given in the
following pages which is made tfrom the contents table of the chapter 4 of the main text. ~ This chapter
only describes the changed items and contents.
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[Reference table to the main text]

(Note) The items denoted by * have the changed contents.

Chapter4  Communication Control Methods
41  Overview
4.2 Layer 1 standards
421 Overview
4.2.2 Definition of functions
423 Service characteristics
424 Channel types
4241 Function channel types and method of use
4.24.2 Function channel and protocol phase as well as physical slot correspondence
4.2.5 Physical slot usage method
4251 Mapping of physical slots on frequenCy axis.........coverererererrirrsssirssessees
4.2.5.2 Physical slot transmission condition
4.2.6 Mapping of logical control channels on the TDMA frame
4.2.7 Structure of logical control channel
4.2.7.1 Definition of superframe
4.2.7.2 Downlink logical control channel superframe structure
4.2.7.3 Uplink logical control channel structure
4.2.7.4 Downlink logical control channel structure
4.2.7.5 Logical control channel multiplexing
4276 PSlogical control channel USAQe ..........cceuruririiiririnniicieiereee e
4.2.8 Communication physical slot designation method
4.2.9  SIOtSIUCIUIE ..ot

4210 Channel coding
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4.2.10.1  Channel coding rules
4.2.10.2 Calling station identification code and called station identification code

42.10.2.1 Structure of calling station identification code and called station identification
code

42.10.2.2 Bit transmission order of calling station identification code and called station
identification code

4.2.10.3 Channel coding format
4.2.10.4 ClI bit coding rules
4.2.10.5 Layer 1 bit transmission order
4.2.10.5.1 Control physical slot uplink (PS — CS)
4.2.10.5.1.1 Basic physical slot
4.2.10.5.1.2 Extension physical slot
4.2.10.5.2 Control physical slot downlink (CS — PS)
4.2.10.5.2.1 Basic physical slot
4.2.10.5.2.2 Extension physical slot
4.2.10.5.3 Communication physical slot uplink (PS — CS)
4.2.10.5.3.1 Basic physical slot
4.2.10.5.3.2 Extension physical slot
4.2.10.5.4 Communication physical slot downlink (CS — PS)
4.2.10.5.4.1 Basic physical slot
4.2.10.5.4.2 Extension physical slot
4.211  Scramble method
42111  Scramble pattern
4211.2 Scramble method
42.11.3 Scramble application area
42.11.4 Correspondence between ID structure and scramble pattern register

4212 User scrambling mechanism
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42121 Encryption key
4.2.12.2 Transmission of encryption key
4.2.12.3 Scramble process
4.2.12.4 User scrambling control procedure
4213 VOX control (optional)
4.2.13.1 VOX function setting
4.2.13.2 VOXimplementation example
4.2.14  Specific examples of bit arrangement
42141 Example in basic physical slot uplink (SCCH)
4.2.14.2 Example in basic physical slot (TCH)
4.2.15 TCH activation procedure and detailed regulations
4.2.16 Malfunction detection for personal station
4217 Constraints during automatic response detection
4.2.18 Constraints when automatically retransmitting
4.3 Link channel establishment phase
43.1 Overview
4.3.2 General regulations
4.3.2.1 Protocol regulations
43.2.2 Formatrules
43.2.21 Rules about unused elements
4.3.2.2.2 Standard protocol regulations
43.2.2.3 System information default regulations
4.3.2.3 Message format
4.3.2.4 About definition information
43.24.1 Types of definition information

4.3.2.4.2 Definition information and transmission methods
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43243 Relationship between global definition information and local definition
information

4.3.2.5 Definition information transmission method
4.3.2.5.1 Classification of definition information
4.3.2.5.2 Information transmission method
4.3.2.5.2.1 Broadcasting information transmission method
4.3.2.5.2.2 Notification information transmission method
4.3.2.5.2.3 Handling of notification status number of notification information
43.26 RT-MM version management
43.26.1 Version management rules
4.3.2.6.2 Version determination method
4.3.2.7 Function request method

4.3.2.7.1 Usage of the extension LCH protocol type at the link channel establishment
phase

4.3.2.7.2 Conditions for execution of function request sequence
4.3.3 Message type list

434 Message format

4.3.4.1 Channel setup messages
43411 Idle

4.3.4.1.2 Link channel establishment request

4.3.4.1.3 Link channel assignment

43414 Link channel assignment reject

4.3.4.1.5 Link channel establishment re-request

4.3.4.2 Broadcasting messages

4.3.4.2.1 Radio channel information broadcasting message
43.4.2.2 System information broadcasting message

43.4.2.3 2nd system information broadcasting message
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43.4.24 3rd system information broadcasting message
4.3.4.2.5 Option information broadcasting message
4.34.3 Paging message
4.3.4.3.1 Zone paging for supplementary service in private system
4.3.4.4 Detailed regulations of PCH paging group
43.44.1 Paging group calculation rules
43.4.4.2 PSside process
4.3.4.4.3 PCH paging group calculation examples
4.3.4.5 Coding example of country code
4.4  Service channel establishment phase and communications phase
441 Overview
4472 Layer 2 standards
4421 Overview
44211 Range of application of the standard
44212 LAPDC overview
44213 Formatrules
4422 Layer 2 frame structure
44221 Relationship between physical slot and frame
44222 Elements of SACCH
44223 Elements of FACCH
4423 Address field
4424 Control field
44241 Information transfer (I) format
44242 Supervisory (S) format
44243 Unnumbered (U) format

4425 Control operation elements
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Communication mode
Poll (P)/Final (F) bit
Variables and sequence numbers

Timers

4426 Command and response

44261
44262
44263
44264
44265
44266
44.26.7
44268
44269

Information transfer (I) command

Set asynchronous balanced mode (SABM) command
Disconnect (DISC) command

Receive ready (RR) command/response

Receive not ready (RNR) command/response
Unnumbered acknowledgment (UA) response
Disconnected mode (DM) response

Frame reject (FRMR) response

Unnumbered information (Ul) command

44.2.7 Elements for communication between layers

44271

Overview

442711 General name

4427.1.2 Primitive type

44271.3 Parameter definition

44272

Primitive procedures

442721 Overview

442722 Layer 3 entity and data link layer entity mutual operations

4.4.2.8 Data link control operations

44281
44282
44283

Procedure classes and operation modes
System constants

Counters
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4.4.2.8.4 Data link control operation procedures
442841 Unacknowledged information transfer procedure
44.2.8.4.2 Multiframe acknowledged operation mode establishing procedures
442843 Multiframe acknowledged operation mode re-establish
442844 Multiframe acknowledged operation mode release
442845 Collision between unnumbered command and response
442846 Acknowledged information transfer
4.4.2.8.4.7 Transmission and reception of acknowledgment
442848 Generation and cancel of reception busy state
44.2.8.4.9 Reportand recovery of error state
44.2.8.4.10 Data link supervisory function procedures
443 Layer 3 standards
443.1 Overview
44311 Range of Standard ...
4.4.3.1.2 Application to interface structure
4.4.3.2 Definition of layer 3 functions
44.3.2.1 Radio frequency transmission management (RT)
44322 Mobility management (MM)
44323 Call control (CC)
4.4.3.3 Overview of signal methods
44.3.3.1 Layer 3 functions and signal structure
443.3.2 Signal format
44.3.3.3 Protocol rules
4434 Layer 2 primitives
4.4.3.5 Radio frequency transmission management (RT)

44351 Radio frequency transmission management (RT) state definitions

868



443511
443512

4.4.3.5.2 Definition and contents of message functions

443521
443522
443523
443524
443525
443526
443527
443528
443529
4435210
4435211
4435212
4435213
4435214
4435215
44352.16
4435217
4435218
4435219
4435220
4435221
4435222
4435223

RT state in PS

RT state in CS

Definition Information Request
Definition Information Response
Condition Inquiry
Condition Report
Encryption Control
Encryption Control Acknowledge
Encryption Key Set
Function Request
Function Request Response
Paging Response
PS Release

Radio-channel Disconnect

Radio-channel Disconnect Complete

TCH Switching Indication

TCH Switching Request Reject
TCH Switching Request

TCH Switching Re-Request
Transmission Power Control
VVOX control

PS-ID notification

Zone information indication
Additional channel Assign

Additional channel Assign Reject
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4.4.3.5.2.24 Additional channel Request

4.4.3.5.2.25 Additional channel Assign Request Indicate

4.43.5.2.26 Additional channel Request Indicate Reject

4435227

44353 Message format and information element coding

443531
443532
443533
443534
4435341
4435342
4435343
4435344
4435345
4435346
4435347
4435348
4435349
44353.4.10
4435341
44353412
443534.13
44353.4.14
44353415
443534.16
44353417

Additional channel Re-request

Overview
Protocol discriminator
Message type

Coding regulations and information elements

Area information
Broadcasting information
Definition information request
Carrier number
Cause
Condition report function
CS-ID
Encryption
Encryption control
Encryption key set
PS identity
PS-ID
PS-ID Notification control information
Reception level
Report Condition
SCH type

Slot Number
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44353418 TCH switching
44353419 Transmission power control
44353420 Transmission power control request
44353.4.21 VOX control
4.4.3.5.3.4.22 VOX function Information
4.435.3.4.23 Zone condition report
443.53.4.24 Zone information indication function
44353425 Paging response type
44353426 Additional TCH Adoption Capability
44353427 Additional TCH Identification
44.3.53.4.28 Additional TCH Information

44354 RT supplementary regulations

44.3.6 Mobility management (MM)
44.3.6.1 Mobility management (MM) state definitions
4436.1.1 MM state in PS
443612 MM state in CS
44.3.6.2 Message function definitions and contents

4.4.3.6.21 Authentication Request

4.4.36.2.2 Authentication Response

4.4.36.2.3 Function Request

4.43.6.24 Function Request Response

443.6.2.5 Location Registration Acknowledge

443.6.2.6 Location Registration Area Report

4.43.6.2.7 Location Registration Reject

44.3.6.2.8 Location Registration Request

44.3.6.3 Message format and information element coding
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44.36.3.1 Overview

44.3.6.3.2 Protocol discriminator

4436.3.3 Message type

443.6.34 Otherinformation elements
443.6.34.1 Coding regulations
443.6.34.2 Active authentication
44.3.6.34.3 Authentication ciphering pattern
443.6.34.4 Authentication type
4.43.6.3.4.5 Authentication random pattern
4436346 Cause
44.3.6.3.4.7 Location registration area report
4436.34.8 Pagingarea
443.6.34.9 Paging group

443.6.34.9.1 Example of calculation of Paging Group by paging group number
division remainder

4436.3410 PS number
44.3.6.34.11 Reception level
4.4.3.7 Call control (CC)
44.3.7.1 Call control (CC) state definitions
443711 CCstate at PS......o e,
443712 CCstate at CS.....c.ooiiiiiccee s
44.3.71.3 Functional operation state at PS
44.3.7.1.4 Functional operation state at CS
44.3.7.2 Message function definitions and contents
443721 CC MESSAGE OVEIVIEW ......ceeuviiiiiiiieve ettt
4437211 ALERTIing

4437212 CALL PROCeeding
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4437213
4437214
4437215
4437216
4437217
4437218
4437219
443.7.2.1.10
4437211
44372112
44372113
44372114
44372115
44372.1.16

44.3.7.3 Message format and information element coding

CONNect
CONNect ACKnowledge
DISConnect

FACility

INFOrMation ......ceeeeeeee et

PROGress
RELease
RELease COMPlete

SETUP

SETUP ACKnowledge .........cocovevvvrvnenicnne

STATus

STATus ENQuiry

NOTIFY <o

USER INFOrmation

443731 Overview

44.3.7.3.2 Protocol discriminator

443.73.3 Call reference

443734 Message type

443.7.3.5 Otherinformation elements

443.7.35.1
4437352

4437353
4437354
4437355
4437356

Coding regulations............cccceeereeeeinenns

RCR STD-28

Information element identifier codeset extension and locking shift

procedure
Locking shift
Bearer capability
Call state

Called party number
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4437357

4437358

4437359

443.7.3.5.10
4437351
44.3.7.3.512
44373513
44373514
44373515
443.7.3.5.16
44373517
44.3.7.3.518
44373519
443.7.3.5.20
44.3.7.3.5.21
44373522
44373523
44373524
44373525
44.3.7.3.5.26

Called party subaddress
Calling party number
Calling party subaddress
Cause
Facility
Keypad facility
Progress indicator

Sending complete

Advice of change
Notification indicator
PS identity

High layer compatibility
Low layer compatibility

Repeat indicator

Manual call origination indicator

Communication type
Display

More data

User - User.....c.ccecveeueene..

44.3.74 Supplementary services
443.74.1 Supplementary SErviCe tyPeS........covrrrrrerrirreeeeeeeeeeee e

443.741.1 DTMF signal transmission

44.3.74.1.2 Hooking signal transmission

443.741.3 Supplementary service within the CS-PS loop

4437414 Pause signal transmission
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443.741.5 PHS User-to-User Signaling (PHS-UUS) supplementary service

44.3.75 State transition tables

4.4.3.75.1 State transition table description method

4.43.75.2 Functional operation state

4.4.3.8 Control sequences

44.3.8.1 Outgoing call

443.81.1 En-bloc sending

4.43.8.1.2  OVerlap SENAING .......cimiiriiiiiee e
4.43.8.2 Incoming call
44.3.8.3 Disconnect
44.3.8.4 Location registration
44.3.8.5 Channel switching during communication

4.4.3.8.5.1 Channel switching during communication (switching on same CS)

44.3.8.5.2 Channel switching during communication (switching to other CS:  PS
recalling-type)

44.3.85.3 Channel switching during communication (switching to other CS:  Recalling-
type with PS request)

44.3.8.5.4 Channel switching during communication (switching to other CS:  Recalling-
type with CS indication)

443855 Channel switching during communication (switching to other CS: TCH
switching-type with PS request)

443856 Channel switching during communication (switching to other CS: TCH
switching-type with CS indication)

44386 Zone information indication
443.8.7 Zone paging
4.4.3.8.8 64kbit/s Unrestricted Digital Information (64kbit/s UDI)
44.3.8.8.1 64kbit/s UDI Outgoing call
443.8.8.1.1 2slots fixed type 64kbit/s UDI Outgoing call (En-bloc sending)

443.8.8.1.2 2slots fixed type 64kbit/s UDI Outgoing call (Overlap sending)
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44.3.8.8.1.3 Slot changeable type 64kbit/s UDI Outgoing call (En-bloc sending)
44.3.8.8.1.4 Slot changeable type 64kbit/s UDI Outgoing call (Overlap sending)
44.3.8.8.2 64kbit/s UDI Incoming call
443.8.8.2.1 2slots fixed type 64kbit/s UDI Incoming call
443.8.8.2.2 Slot changeable type 64kbit/s UDI Incoming call
44.3.8.8.3 64kbit/s UDI Disconnect
44.3.8.8.4 64kbit/s UDI Channel switching during communication

44.3.8.84.1 64kbit/s UDI Channel switching during communication (switching on same
CS)

4438842 2slots fixed type 64kbit/s UDI Channel switching during communication
(switching to other CS: PS recalling-type)

443.8.84.3 2slots fixed type 64kbit/s UDI Channel switching during communication
(switching to other CS: Recalling-type with PS request)

4438844 2slots fixed type 64kbit/s UDI Channel switching during communication
(switching to other CS: Recalling-type with CS indication)

44.3.8.8.4.5 Slot changenable type 64kbit/s UDI Channel switching during
communication (switching to other CS: PS recalling-type)

4438846 Slot changenable type 64kbit's UDI Channel switching during
communication (switching to other CS: Recalling-type with PS request)

443884.7 Slot changenable type 64kbit's UDI Channel switching during
communication (switching to other CS: Recalling-type with CS indication)

44.3.8.8.5 Additional 2nd TCH during communication (Slot changeable type 64kbit/s UDI)
4438851 Additional 2nd TCH during communication (With PS request)
4438852 Additional 2nd TCH during communication (With CS indication)

44.3.8.8.6 2nd TCH disconnection processing procedure

443.8.a Type 2 radio channel establishment sequence ..........ccccoeovererrininensiniene.
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4.2 Layer 1 standards (Domestic standard)
4.2.5 Physical slot usage method (Domestic standard)
4251 Mapping of physical slots on frequency axis (Domestic standard)

Except for the following items changed, this section conforms to the public standard in the section
4.2.5.1 of the main text.

It is to be desired that the correspondence relationship of each physical slot with the control carrier
exclusively used for control and communications carriers other than control carrier for the FWA system
for overseas conforms to Figure 4.2.3 specified in Appendix AC of the main text.

4.2.7 Structure of logical control channel (Domestic standard)
4.2.7.6 PS logical control channel usage (Domestic standard)

Except for the following items changed, this section conforms to the public standard in the section
4.2.7.6 of the main text.

(5) LCCH reception start operation

The contents below added.
A CS may be operated in 2LCCH usage mode in the FWA system, and it is possible that each LCCH is
independent.  So, in this case, either LCCH must be received.

(6) PS operation during handover

If PS activates recalling-type handover, it does not need to follow the local information broadcasting
reception indication.  Therefore, if the LCCH profile data of the handover destination CS and the uplink
LCCH access timing are known, LCCH reception is performed without receiving broadcasting contents
from the handover destination CS, and Link channel establishment request message can be
transmitted.

(Note)  In the FWA system, recalling-type handover is a functional option.

42,9 Slot structure (Domestic standard)
Except for the following items added, slot structure follow to the public standard in the section 4.2.9 of

the main text.
An example of the use of communication physical slot in Type 2 system is shown in Figure 4.2.17 .a.
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R SS PR UW ClI  SACCH |(TCH) CRC
4 12| 6 16 4 16 160 16
bt <t 2 3 4 5 6 / 157 158 159 180,
TCH 1 <
¢ (Upper 4 bit of B1 ch) T12 |3 412 > 112 |3| 4
//
TCH 2 <
(Lower 4 bit of B1 ch) S| 6|7 |8])5]6 > S| 6 | 7| 8
Bch ISDN Bearer channel bit i /
TCH3
(Upper 4 bit of B2 ch) 112|134 1]2 >§ 112 3] 4
TCH 4 / <
\(Lower 4 bit of B2 ch) 5|6 |7 |8|5]6 >/ 5(6 | 7] 8
7
TCH5
(D ch) DO| D1| OP| OP | D2 | D3 > D78| D79 | OP | OP
/
OP: Option

TCH: communication physial slots
B1 and B2 are first B channel and second B channel of ISDN.
Communication physical channel 1 ~ 5 can be located in

different slots.

Figure 4.2.17.a  An example of the use of communication physical slot in Type 2 system
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4.3 Link channel establishment phase (Domestic standard)
434 Message format (Domestic standard)

Except for the following items changed, this section conforms to the public standard in the section 4.3.4
of the main text.

System type 3, which is in link channel establishment request message, link channel establishment
re-request message and 2nd system information broadcasting message, indicates the FWA system.

4.3.4.1.2 Link channel establishment request (Domestic standard)
Except for the following items changed, this section conforms to the public standard in the section
4.3.4.1.2 of the main text.

When CC protocol type (octet 3) bit 8 is setto “1”, it indicates overlap sending procedure.

4.3.4.1.3 Link channel assignment (Domestic standard)
Except for the following items changed, this section conforms to the public standard in the section
4.3.4.1.3 of the main text.

When CC protocol type (octet 3) bit 8 is setto “1”, it indicates overlap sending procedure.

4.3.4.1.5 Link channel establishment re-request (Domestic standard)
Except for the following items changed, this section conforms to the public standard in the section
4.3.4.1.5 of the main text.

When CC protocol type (octet 3) bit 8 is setto “1”, it indicates overlap sending procedure.

4.3.4.2 Broadcasting messages (Domestic standard)

Except for the following items changed, this section conforms to the public standard in the section
4.3.4.2 of the main text.

In the FWA system, the control carrier structure (0 1) is standard, and in this time, noffset is valid in
the FWA system as standard.

Obtainable values of downlink LCCH profile data in the FWA system are as follows.

[LCCH structure parameters in the FWA system]
(1) The LCCH interval value (n) is 20 < n < 60.

(2) The frame basic unit length (nsyb) is Nsub <6.
(3) The number of same paging groups (nsg) is nsg = 1.
(4) The battery saving cycle maximum value (nps) is nps < 4.

(5) The maximum battery saving cycle is
SMS X N X Nsub X Ngroup X Nbs < 2,500ms.
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(6) The group division number (ngroup X Npch) is Ngroup X Npch < 10.
However, when 2LCCH are used and PCH paging groups are mutually related, the group division
number is ngroup X Npch X2 10.
(7) The paging grouping factor (ngroup) is Ngroup < 6.
(8) The number of PCHs (npch) is natural number such that nsyb >npch.
43.4.2.2 System information broadcasting message (Domestic standard)
Except for the following items changed, this section conforms to the public standard in the section

4.3.4.2.2 of the main text.
When CC protocol type (octet 3) bit 8 is set to “1”, it indicates overlap sending procedure.
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4.4  Service channel establishment phase and communications phase

443 Layer 3 standards

4.4.3.1 Type 1 Overview

44311 Range of standard

RCR STD-28

(Domestic standard)
(Domestic standard)
(Domestic standard)

(Domestic standard)

The procedures specified by this standard are for control of the circuit switched connections.
Options and defaults are determined as follows by the standard.
Recalling-type connection function is specified as a functional option in both PS and CS. This

definition is available through this appendix.

connection function are described only in this section.

(1) Handling of RT function requests

However, in this appendix, the changes of recalling-type

Except for the following items changed, this section conforms to the public standard in the section
4.4.3.1.1 (1) of the main text.

Table 4.4.3.1.2 RT function request contents default values (the FWA system) (note)

Function Default Remarks
Encryption No active encryption control;
User scrambling;
Key set for each call;
No passcode
TCH switching Switching function within carrier within CS, among

carriers present

No TCH switching function to other CS

No CS-ID designation switching function to other
CS

Recalling-type connection function to other CS
within paging areas absent

Recalling-type connection function to other CS
between paging areas absent

Zone information
indication function

Zone information indication function absent

(Note)  "Condition report function", "PS-ID Notification control information", "Transmission Power
Control", and "VOX Function Information" are not specified. ~ Therefore, they are treated as

no function.

(2) This section conforms to the public standard in the section 4.4.3.1.1 (2) of the main text.
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44.3.7 Call control (CC) (Domestic standard)
4.4.3.7.1 Call control (CC) state definitions (Domestic standard)
443711 CC state at PS

Except for the following items changed, this section conforms to the public standard in the section
4.4.3.7.1.1 of the main text.
In call state at PS,  Overlap sending(P2) state is also specified.

443712 CC state atCS

Except for the following items changed, this section conforms to the public standard in the section
4.4.3.7.1.2 of the main text.
In call state at CS,  Overlap sending(P2) state is also specified.

44.3.7.2 Message function definitions and contents (Domestic standard)
443.7.21 CC message overview (Domestic standard)

Except for the following items changed, this section conforms to the public standard in section
4.4.3.7.2.1 of the main text.

Signal information element is referred to section 4.4.3.7.3.5.15.

SETUP ACKnowledge message and USER INFOrmation message in Table 4.4.3.7.1 are also
specified.

Also, SETUP ACKnowledge message is standard, and USER  INFOrmation message is a functional
option.

44.3.7.21.7 INFOrmation (Domestic standard)

This message is transferred when it is desired to transmit information from PS or CS. (Refer to Table
44.3.7.8)

4.4.3.7.2.1.12 SETUP ACKnowledge
Except for the following items changed, this section conforms to the public standard in section

4.4.3.7.2.1.12 of the main text.
This message is (Domestic standard / Overseas standard).
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44372116 USER INFOrmation

Except for the following items changed, this section conforms to the public standard in section

4.4.3.7.2.1.16 of the main text.
This message is (Domestic standard / Overseas standard).

Table 4.4.3.7.8 Information message contents
Message type Information
Significance Local
Direction Both directions
Function channel SACCH/FACCH
Information element Reference Direction | Type Information | Remarks

length
Protocol discriminator | 4.4.3.7.3.2 (Main text) both M 1
Call reference 4.4.3.7.3.3 (Main text) both M 2~3
Message type 4.4.3.7.3.4 (Main text) both M 1
Sending complete 4.4.3.7.3.5.14 (Main text) | uplink 0 1 (note 1)
Display 4.4.3.7.3.5.24 (Main text) | downlink | O 2~82 (note 0)
Keypad facility 4.4.3.7.3.5.12 (Main text) | uplink 0 2~34 (note Z)
Signal 4.4.3735.15 downlink |0 2~3 (note J)
Called party number | 4.4.3.7.3.5.6 (Main text) | uplink 0 2~* (note 4)
Test starting 4437354 downlink |0 3 (note /)
Test result 443735b uplink 0 2~* (note o)
Meter pulsing signal 443735¢ downlink |0 3 (note 9)
Coin collection signal | 4.4.3.7.3.5.d uplink 0 3 (note 10)
Ground start signal 443735e uplink o) 1 (note 11)
Extended 443735f both 0 1~* (note 12)
supplementary service
Locking shift 4.4.3.7.3.5.3 (Main text) | uplink 0 1 Lodeset o
(note 5)

Communication type | 4.4.3.7.3.5.23 (Main text) | uplink 0 2~3 (note ©)
(Note 1) Private only.
(Note 2) Included when PS sends hooking signal during PS in active (P10) state in the FWA system.
(Note 3) Included when information is provided that shows tone.
(Note 4) Included when sending called party number information from PS to CS.

Information length depends on the network.

(Note 5) Mandatory if codeset is shifted.

(Note 6) Private only

(Note 7) Included when test starting is indicated, during supplementary service of test signal

transmission.

Note 8) Included when transfer test result during supplementary service of test signal transmission.
Note 9) Included when supplementary service of meter pulsing signal transmission is provided.

Note 11)Included when supplementary service of ground start signal transmission is provided.

%
(Note 10)Included when supplementary service of coin collection signal transmission is provided.
(
(

Note 12)Included when supplementary service that is not specified in the FWA system is executed.
Multiple extended supplementary service information elements indicated in section
4.4.3.7.3.5.f can be included.
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44.3.7.3 Message format and information element coding (Domestic standard)
44.3.7.3.5 Other information elements (Domestic standard)

The information elements below are added in section 4.4.3.7.3.5 of the main text.
« Test starting (section 4.4.3.7.3.5.a)

* Test result (section 4.4.3.7.3.5.b)

* Meter pulsing signal (section 4.4.3.7.3.5.c)

+ Coin collection signal (section 4.4.3.7.3.5.d)

+ Ground start signal (section 4.4.3.7.3.5.e)

+ Extended supplementary service (section 4.4.3.7.3.5.f)

443.73.5.1 Coding regulations (Domestic standard)

Except for the following items changed, this section conforms to the public standard in the section
4.4.3.7.3.5.1 of the main text.

(2) The coding for information element identification bits for the elements shown in this section is shown
in Table 4.4.3.7.17.

Table 4.4.3.7.17  Information element coding
[Codeset 0] (note 1)
Bit

8 7
1

Single octet information element

Shift

More data (note 4)

Sending complete (note 4)

Ground start signal

Extended supplementary service (option) ~ (note 5)
Extended supplementary service (option) ~ (note 5)
Repeat indicator

BN YN N=NR=
= W NN N < L (=}
~ococococo o
r coococo
P A s o o
NN Y- X =3
Lo s o
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[en) (0]

Multiple octet information element

Bearer capability

Cause

Call state

Facility

Progress indicator

Notification indicator

Display (note 4)

Extended supplementary service (option) ~ (note 5)
Extended supplementary service (option) ~ (note 5)
Keypad facility (note 6)

Extended supplementary service (option) ~ (note 5)
Extended supplementary service (option) ~ (note 5)
Signal (note S)

Test starting

Test result

Meter pulsing signal

Coin collection signal

Calling party number

Calling party subaddress (note 3)

Called party number

Called party subaddress (note 3)

Low layer compatibility

High layer compatibility

User-user énote 3))

ther Reserved (note 2

_,.eE, A 2 A P v 0 0 OO0 O OO OO OO OOCOOCOO ! N
R G\ N U U K L (L L (I (I | I | I I Y G G e N e N e N e J o T (o))
G G > T c JE G G G (L G Y JE QU G QL G G WY g JIE G G o R G o TR I I
G G > Y s JE G G G (L QI G W G G W q T a J s JE G G G G o S G B ()
OO0 0,20 2P0 ~PT0O0 0 P00 P00 P00 O OO ! |—

(o e Y QN i o NN . e e N e N el i = S Ny i < B (3
,~ 00000020002 202020000 '[N

[Codeset 5]

Bit

Advice of charge (note 3)

PS identity (NOte 4)

Manual call origination indicator (note 4)
Communication type (note 4)

Other Reserved (note 2};

O O O O
_ O
OO O oI,
OO OO,
OO ool
OO O OoO|w
- O O
A O . A

(Note 1) Refer to section 4.4.3.7.3.5.2 of the main text for codeset.

(Note 2) If bits 5~8 are "0000" among reserved values, they are information elements that must be
understood on the destination-side.

They are reserved for a standard information element.

(Refer to Appendix X of the main text.)

This is a functional option in public, private and the FWA system.

Private and the FWA system only. This is a functional option in Private and the FWA system.
This is used in the FWA system when operators subjoin supplementary service individually.
Private and the FWA system only.

Note 3
Note 4
Note 5
Note 6

Py
~_ — — —
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4.4.3.7.3.5.4 Bearer capability (Domestic standard)

Except for the following items changed, this section conforms to the public standard in the section
4.4.3.7.3.5.4 of the main text.

User information layer 1 protocol (octet 5)

Bit

5 4 3 2 1

0 0 0 1 0 TTC standard JT-G711 p-law

0 0 0 1 1 ITU-T Recommendation G.711 A-law

443.73.5.15 Signal (Domestic standard)

Signal is used for transmitting information which generate signals such as tones or alerting patterns
from CS to PS. Signal information element is coded as shown in Figure 4.4.3.7.18.

(Note) The calling on pattern is for indicating the calling pattern, and its method of use is undetermined.

Bit
Octet 8 7 6 5 4 3 2 1
Signal
1 0 0 1 1 0 1 0 0
Information element identifier
2 Signal content length
3 Signal content value
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Signal content value (octet 3)

pgd

Dial tone on

Ring back tone on
Interrupt tone on
Network congestion tone on
Busy tone on

Confirm tone on

Answer tone on

Call waiting tone on

Off hook warning tone on
Tone off

Alerting on pattern 0
Alerting on pattern 1
Alerting on pattern 2
Alerting on pattern 3
Alerting on pattern 4
Alerting on pattern 5
Alerting on pattern 6
Alerting on pattern 7
Alerting off (auto offhook) (note)
Alerting off

ther Reserved

OO0 O0OOOOOODOOOOOOO O O|0wW
NN g i e N = N = X o N o N o N e R o X o R ) BN

OO0 200000 OO OO
OO0 O0OOOOO 2000000 OO O|;
. PN 00000000 2200000 O OO
RN I = N = N o I o S o, QU QU QNN o l o I o I ) [3V)
RGN N = X = SN o I o S o RGN i o S G ) )
N P . RN N o ST RN YN . YN o Y o SN Y N

(Note)  Used only the cause to request auto offhook to PS in order to subscriber line test signal
transmission which is supplementary service of the FWA system.

Figure 4.4.3.7.18 Signal
443.7.3.5.25 More data
Except for the following items changed, this section conforms to the public standard in the section
4.4.3.7.3.5.25 of the main text.
This message is (Domestic standard / Overseas standard).
443.73.5.26 User-user
Except for the following items changed, this section conforms to the public standard in the section

4.4.3.7.3.5.26 of the main text.
This message is (Domestic standard / Overseas standard).
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443.73.5.a Teststarting (Domestic standard)

The test starting is used to designate the test starting from CS side to PS side (Additional equipment for
subscriber and so on).

This information element is coded as shown in Figure 4.4.3.7.3.5.a.

Bit
Octet 8 7 6 5 4 3 2 1
Test starting
1 0 0 1 1 1 1 0 0
Information element identifier
2 Test starting content length
3 Test item
Test item (Octet 3)
Bit
8 7 6 5 4 3 2 1
X X X X X X X10 Loop resistance test present/absent
X X X X X X 10 X Insulation resistance test present/absent
X X X X X110 X X Capacitance test present/absent
X X X X100 X X X Incoming voltage test present/absent
Other Option
X:Don't care

Figure 4.4.3.7.3.5.a Teststarting
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4437350 Testresult (Domestic standard)

The test result is used to report the test result from PS side (Additional equipment for subscriber and so
on) to CS side.

This information element is coded as shown in Figure 4.4.3.7.3.5.b.

Bit
Octet 8 7 6 5 4 3 2 1
Test result
1 0 0 1 1 1 1 0 1
Information element identifier
2 Test result content length
3 Test item
4 Test measurement result content length
5~a Test measurement result
a+1 Test item
a+2 Test measurement result content length
at+3~b Test measurement result
y+1 Test item
y+2 Test measurement result content length
y+3~z Test measurement result

(Note) a~z are discretionary values (octet value).

Test item
Bit
8 7 6 5 4 3 2 1
X X X X X X X 10 Loop Resistance test present/absent
X X X X X X 10 X Insulation resistance test present/absent
X X X X X110 X X Capacitance test present/absent
X X X X100 X X X Incoming voltage test present/absent
Other Option
X:Don't care

Figure 4.4.3.7.3.5b Testresult
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443.73.5.c Meter pulsing signal (Domestic standard)

Meter pulsing signal is used to indicate starting coin collection and so on from CS to PS (Additional
equipment for subscriber and so on), and it is coded as shown in Figure 4.4.3.7.3.5.c.

Bit
Octet 8 7 6 5 4 3 2 1
Meter pulsing signal
1 0 0 1 1 1 1 1 0
Information element identifier
2 Meter pulsing signal content length
3 Sequence Collection Meter pulsing
number type signal item

Sequence number (Octet3)
Shows transmission order of the meter pulsing signal. When the transmission times are 5 or more, the
sequence number 1~4 are used recurrently.

Bit

8 7

0 0 Shows sequence number 1
0 1 Shows sequence number 2
10 Shows sequence number 3
1 1 Shows sequence number 4

Collection type (Octet3)
Shows the discrimination of collected coin or card, and the coin type. This element can be used
arbitrarily.

Bit
6 5 4
0 00

11 1

Meter pulsing signal item (Octet3)

Bit
3 2 1
x x 10 Reverse/Normal
x 10 x Network power feeding present/absent
Other Option
x: Don't care

Figure 4.4.3.7.3.5.c Meter pulsing signal
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443.7.3.5.d Coin collection signal (Domestic standard)

Coin collection signal is used to notify the result of coin collection and so on from PS (Additional
equipment for subscriber and so on) to CS, and it is coded as shown in Figure 4.4.3.7.3.5.d.

Bit
Octet 8 7 6 5 4 3 2 1
Coin collection signal
1 0 0 1 1 1 1 1 1
Information element identifier
2 Coin collection signal content length
3 Sequence Collection Coin collection
number type signal item

Sequence number (Octet3)
Shows transmission order of the coin collection signal. When the transmission times are 5 or more, the
sequence number 1~4 are used recurrently.

Bit

8 7

0 0 Shows sequence number 1
0 1 Shows sequence number 2
10 Shows sequence number 3
1 1 Shows sequence number 4

Collection type (Octet3)
Shows the discrimination of collected coin or card, and the coin type. This element can be used
arbitrarily.

Bit
6 5 4
0 0 0

11

—_

Coin collection signal item (Octet3)

Bit

3 2 1

x x 1/0 Coin present/absent
Other Option

x: Don't care

Figure 4.4.3.7.3.5.d Coin collection signal
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443.73.5.e Ground start signal (Domestic standard)

Ground start signal is used to indicate starting free-of-charge communication from CS to PS (Additional
equipment for subscriber and so on), and it is coded as shown in Figure 4.4.3.7.3.5.e.

Bit
Octet 8 7 6 5 4 3 2 1
Ground start signal
1 1 0 1 0 0 1 0 1
Information element identifier

Figure 4.4.3.7.3.5.e Ground start signal
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443.73.5f Extended supplementary service (Domestic standard)

The extended supplementary service is used for the supplementary services that aren't specified
beforehand by standards for the FWA system. This information element is coded as shown in Figure
44.3.7.3.5f1 ~ Figure 4.4.3.7.3.5.f.2 (single octet) and Figure 4.4.3.7.3.5.f£.3 ~ Figure 4.4.3.7.3.5.f.6
(multiple octets).

Bit
Octet 8 7 6 5 4 3 2 1
Extended supplementary service
1 1 0 1 0 0 1 1 0
Information element identifier
Figure 4.4.3.7.3.5.f1 Extended supplementary service (single octet)
Bit
Octet 8 7 6 5 4 3 2 1
Extended supplementary service
1 1 0 1 0 0 1 1 1
Information element identifier
Figure 4.4.3.7.3.5.f£2 Extended supplementary service (single octet)
Bit
Octet 8 7 6 5 4 3 2 1
Extended supplementary service
1 0 0 1 0 1 0 1 0
Information element identifier
2 Extended supplementary service
content length
3~ Option

Figure 4.4.3.7.3.5.f3 Extended supplementary service (multiple octets)

Bit
Octet 8 7 6 5 4 3 2 1
Extended supplementary service
1 0 0 1 0 1 0 1 1
Information element identifier
2 Extended supplementary service
content length
3~, Option

Figure 4.4.3.7.3.5.f4 Extended supplementary service (multiple octets)
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Bit
Octet 8 7 6 5 4 3 2 1
Extended supplementary service
1 0 0 1 0 1 1 1 0
Information element identifier
2 Extended supplementary service
content length
3~ Option
Figure 4.4.3.7.3.5f5 Extended supplementary service (multiple octets)
Bit
Octet 8 7 6 5 4 3 2 1
Extended supplementary service
1 0 0 1 0 1 1 1 1
Information element identifier
2 Extended supplementary service
content length
3~ Option

Figure 4.4.3.7.3.5f6 Extended supplementary service (multiple octets)
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44.3.74 Supplementary services (Domestic standard)
443.74.1 Supplementary service types (Domestic standard)

The following supplementary services are added in the section 4.4.3.7.4.1 of the main text. As well,
the sequence of recalling-type handover of these added supplementary services is not specified.

- Subscriber line test signal transmission (section 4.4.3.7.4.1.a)
-Meter pulsing signal transmission (section 4.4.3.7.4.1.b)

- Coin collection signal transmission (section 4.4.3.7.4.1.c)
-Ground start signal transmission (section 4.4.3.7.4.1.d)

The supplementary services provided by the functional operation (facility message) or the stimulus
procedure (information message) in the personal handy phone system are shown in Table 4.4.3.7.18.

Table 4.4.3.7.18 Supplementary service types

Supplementary service Reference

DTMF transmission 4.4.3.7.4.1.1 (Main text)
Hooking signal Transmission (note) 4.4.3.7.4.1.2 (Main text)

PHS  User-to-User  Signaling  (PHS-UUS) | 4.4.3.7.4.1.5 (Main text)
supplementary service

Subscriber line test signal transmission 443.741.a

Meter pulsing signal transmission 443.741b

Coin collection signal transmission 443.741.c

Ground start signal transmission 443.74.1.d

(Note)  This supplementary service, which is defined only for the private system in the main text, is
standard in the FWA system.

443.74.1.a Subscriber line test signal transmission (Domestic standard)
(1) Definition

Subscriber line test signal transmission is a function by which test signal is transmitted to start
subscriber line test from CS to PS, and to report result of the test from PS (Additional equipment for
subscriber and so on) to CS .

Subscriber line test starting signal is transmitted to the PS side as a call control (CC) message, and PS
tests subscriber line on the PS side, then PS reports the test result to CS.
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(2) Sequence
Subscriber line test signal transmission sequence is shown in Figure 4.4.3.7.4.1.a.

PS CS

. . (note 1)
I CC Information (Test starting) SACCH/FACCH

A

. (note 2)
| CC Information (Test result) SACCH/FACCH

\

(Note 1) Test starting information element is mandatory.
(Note 2) Test result information element is mandatory.

Figure 4.4.3.7.4.1.a Subscriber line test signal transmission sequence

443.741b Meter pulsing signal transmission (Domestic standard)
(1) Definition

Meter pulsing signal transmission is a function by which meter pulsing signal is transmitted to indicate
that coin collection and so on are started from CS to PS (Additional equipment for subscriber and so

on).

Meter pulsing signal is transmitted to the PS side as a call control (CC) message, and coin is collected
and so forth on the PS side.

(2) Sequence
Meter pulsing signal transmission sequence is shown in Figure 4.4.3.7.4.1.b.

PS CS

t
| CC Information (Meter pulsing signal)(no ® SACCH/FACCH

i
|

(Note)  Meter pulsing signal information element is mandatory.

Figure 4.4.3.7.4.1.b  Meter pulsing signal transmission sequence
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443.74.1.c Coin collection signal transmission (Domestic standard)
(1) Definition

Coin collection signal transmission is a function by which coin collection signal is transmitted to notify
the result of coin collection and so on from PS (Additional equipment for subscriber and so on) to CS.

Coin collection signal is transmitted to the CS side as a call control (CC) message to inform the result of
coin collection and so on the PS side.

(2) Sequence
Coin collection signal transmission sequence is shown in Figure 4.4.3.7.4.1.c

PS CS

t
| CC Information (Coin collection signal) (note) SACCH/FACCH

P>

(Note)  Coin collection signal information element is mandatory.

Figure 4.4.3.7.4.1.c  Coin collection signal transmission sequence
443.74.1.d Ground start signal transmission (Domestic standard)
(1) Definition

Ground start signal transmission is a function by which ground start signal is transmitted to indicate
starting free-of-charge communication from PS (Additional equipment for subscriber and so on) to CS.

Ground start signal is transmitted to the CS side as a call control (CC) message, and free-of-charge
process is performed on the CS side.
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(2)Sequence
Ground start signal transmission sequence is shown in Figure 4.4.3.7.4.1.d
PS CS

t
| CC Information (Ground start signal) (note) SACCH/FACCH

»
|

(Note)  Ground start signal information element is mandatory.

Figure 4.4.3.7.4.1.d Ground start signal transmission sequence

4.4.3.8 Control sequence (Domestic standard)
44.3.8.1 Outgoing call (Domestic standard)
44.3.8.1.2 Overlap sending (Domestic standard)

This section , which is defined only for the private system in the main text, is standard in the FWA
system.

4.438.a Type 2 radio channel establishment sequence (Domestic standard)
The combination of proper sequences described in section 4.4.3.8.1 ~ 4.4.3.8.8 of the main text are

applied to Type 2 radio channel establishment sequences.
However, it can be omitted Layer 2 or Layer 3 signal of the service channel establishment phase.
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Chapter 5 Voice Coding Method

Except for the changed items mentioned this chapter conforms to the public standard in the chapter 5 of
the main text. The items having the changed contents are shown in the reference table given in the
following page which is made from the contents table of the chapter 5 of the main text.  This chapter
only describes the changed items and contents.
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[Reference table to the main text]
(Note) The items denoted by * have the changed contents.

Chapter 5 Voice Coding Method

51  Overview

5.2 Voice coding Method ............cooiiiiiiiiiiiii e
5.3 Voice decoding process during VOX

5.4  Other voice decoding processes
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5.2 Voice coding method (Domestic standard)
The voice coding method for Type 1 in the FWA system should be compliant with 32 kbit/'s ADPCM as

per ITU-T Recommendation G.726 or 64 kbit/s PCM (p-law or A-law) as per ITU-T Recommendation
G.711. The voice coding rate for Type 2 in the FWA system should be 32 kbit/s or 64 kbit/s.
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Appended Documents to Appendix AB

Except for changed items mentioned, these appended documents conform to the public standard of the
appendices in the main text.  And the item which has changed contents is shown on the next page in
reference table to the appendices in the main text and the title of changed appendix is shown and the
changed contents are described here.
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[Reference table to the main text]
(Note) The items denoted by * have the changed contents.
Appendices in the main text

Appendix A Broadcasting signal transmission method on logical control channel and PS

reception operation

Appendix B Link channel establishment sequence

Appendix C Restriction control

Appendix D PS switchback operation during channel switching during communication
Appendix E Layer 2 SDL diagrams

Appendix F RT state transition diagram (PS side)

Appendix G RT SDL diagrams (PS side)

Appendix H RT PS side timers

Appendix | RT state transition diagram (CS side)

Appendix J RT SDL diagrams (CS side)

Appendix K RT CS side timers

Appendix L Error state processes in RT

Appendix M MM state transition diagram (PS side)

Appendix N MM SDL diagrams (PS side)

Appendix O MM PS side timers

Appendix P MM state transition diagram (CS side)

Appendix Q MM SDL diagrams (CS side)

Appendix R MM CS side timers

Appendix S Error state processes in MM

Appendix T CC SDL diagrams (PS SIAE) ...vvvvvvvvriiieiiiiiiiieeeeeeee e
Appendix U CC PS side timers

Appendix V CC SDL diagrams (CS Side) .......uvvviieeiiiiiiiiiieee e
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Appendix W
Appendix X
Appendix Y
Appendix Z
Appendix AA

Appendix AC

Appendix AD
Appendix AE
Appendix AF
Appendix AG

Appendix AH

Appendix Al

Appendix AJ
Appendix AK
Appendix AM

Appendix AN

CC CS side timers

CC circuit-switched call control procedures...............cccooeiiiviviiiiinnnnnnnn.
User scrambling control methods

Operation of PS that has automatic location registration function..............
Definition of functional operations

Control / communication carrier of private system used in the countries except
Japan

Compatibility and address checking

Low layer information coding principles
Low layer compatibility negotiation
Interface between PS and external terminal

Rate adaption procedure on CS for interworking with ISDN-based network
providing unrestricted digital information services

Rate adaption rule at the Um reference point in when communicating with
V.110 terminals

Optional procedures for bearer service change

Generic procedures for the control of PHS supplementary services

Standard relating to supplementary service functions within PHS User-to-User
Signaling (PHS-UUS)

Importation of operation defined in other organization in functional operation
etc.
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Appendix T CC SDL diagrams (PS side)
(Domestic standard)

Except for following items changed, this appendix conforms to the public standard in the appendix T of
the main text.

The CC SDL diagrams specified for the private standard, i.e. (5/17), (6/17), (16/17) and (17/17), should
be also used for the FWA system.

Appendix V CC SDL diagrams (CS side)
(Domestic standard)

Except for following items changed, this appendix conforms to the public standard in the appendix V of
the main text.

The CC SDL diagrams specified for the private standard, i.e. (4/19), (5/19) and (18/19), should be also
used for the FWA system.
Appendix X  CC circuit-switched call control procedures

(Domestic standard)

Except for following items changed, this appendix conforms to the public standard in the appendix X of
the main text.

The procedures specified for the private standard, section 1: Circuit-switched call control procedures,
section 2.1: Call request and section 2.2: Overlap sending, should be also used for the FWA system.

Appendix Z Operation of PS that has automatic location registration function
(Domestic standard)

Except for following items changed, this appendix conforms to the public standard in the appendix Z of
the main text.

1. Standby mobile operation

(1) Control channel selection

When the power is turned on, after synchronization has been established on any control channel, if
standby shift conditions (standby zone selection level and global definition information) are satisfied,
channel selection by the relevant control channel is allowed, and it enters standby. In that case, it is
desirable for the PS to store paging area number of concerned paging area lastingly.

However, if standby shift conditions are not satisfied, channel selection is assumed as not allowed, and
control channel selection is performed again.
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Attached Documents
Attached document 1
Attached document 2
Attached document 3

Attached document 4

FWA system overview
Mobility restriction method
Avoidance countermeasure of LCCH asynchronous interference

Supplementary services overview
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Attached document 1 FWA system overview
1. Definition of FWA system

(1) The concepts of FWA (Fixed Wireless Access) system are to provide the subscribers with the
subscriber telephone services by changing the whole or a part of the subscriber line into the radio
link in order to reduce the costs of the installation and of the maintenance of the subscriber line and
to make the subscriber telephone services start rapidly.

(2) Basically FWA system provides with the subscriber telephone services and does not guarantee the
functions of the roaming and the wide-area handover provided with by the cellular systems, PHS
and so on.

(3) The subscriber radio systems, the cellular systems, PHS and so on are applicable to FWA system
as the techniques of the radio systems. FWA system specified in this standard, however, is the
one using PHS based on RCR STD-28. The specifications and descriptions of FWA system
written in this standard are described about FWA system using PHS.

2. Structure of FWA system

The structure of the standard FWA system is shown in Figure 1.

(1] [2] (3] (4] (5] [6]

Telephone
Additional

Subscriber PHS I—{Transmission CS PS [ equipment for

exchange equipment subscriber ? ﬂ
Additional

equipment ’/

—3» FWA

Um point
(Regulated point)

Figure 1 The structure of the standard FWA system

[1] Subscriber exchange : The exchange which the subscriber telephones are connected to. ~ Strictly
speaking the exchange is already installed and therefore is not a
constituent element of FWA system.

[2] PHS additional equipment : The equipment containing the function of the exchange (the function of
processing the calls) or the function of collecting the lines. In case of
need, it processes the authentication.  In some case, however, it may
be a constituent element, but in the other case it may be not a
constituent element.

[3] Transmission equipment: The facilities of the transmission lines connected between PHS
additional equipment and CS. Any of optical fiber, microwave and
metallic wire is available and extends the service area of FWA system.
In some case it may be a constituent element but in the other case it
may be not a constituent element.
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[4] CS: The cell station of the FWA system. Different from the CS for public system, there are some
cases where CS has the function of the authentication according to the structure of [2] PHS
additional equipment.

[5] PS: The personal station of the FWA system. Different from the PS for public system, in some
cases, PS and [6] the additional equipment for subscriber are constructed in one body.

[6] The additional equipment for subscriber : The additional equipment connecting the telephone and
PS by 2W interface and so on.  In order that it looks as
if the additional equipment were the subscriber line to the
telephone, it has the functions of the 4W/2W conversion,
DP/PB transmission/reception, the generation of the
howler/ringer and so on. When [5] PS is used as a
telephone, the additional equipment for subscriber is not
necessary to be used.

(Note) The structure above described is shown as an example of the constituent element in order to
make clear the functions of FWA system but does not show the equipment structure of the
actual system.

3. Examples of PS side

[1]

pS The case where PS is used as a telephone (except for a public
telephone).
21
2W
ps| | ssu 4.0 The case where a telephone (except for a public telephon
% is connected to a PS by 2W and so on.
— and so on

[3]

’
5

The case where telephones (except for public telephones

PS MSU [ and so on
are connected to a PS by 2W and so on.

[4]]

PS| [COINC

The case where the public telephone is connected to a PS by
2W and so on.

5

L and so on
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(Note)

SSU (Single Subscriber Unit)  : This is one of the additional equipment for subscriber, and has the
function connecting a telephone (except for a public telephone) to a
PS by 2W and so on.

MSU (Multiple Subscriber Unit) : This is one of the additional equipment for subscriber, and has the
function connecting telephones to a PS by 2W and so on.

COINC (COIN Controller) . This is one of the additional equipment for subscriber and has the
function connecting a public telephone to a PS by 2W and so on.
The concrete function is the almost same as the function of SSU.
However, it has the additional function of the coin collection and so
on.
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Attached document 2  Mobility restriction method
1. Introduction

It is supposed that the mobility is restricted in an application of the FWA system compared with the one
of public standard system. By restricting mobility under which PS can be connected only specific
(single or multiple) CS, it becomes possible to remove a part of call control function such as pursuit
routing, paging and handover or a part of mobility management function such as location information
management, and there is a possibility that operating costs are reduced compared with common public
services.

Two examples of mobility restriction method are as follows.
2. Example 1 of mobility restriction method

On the assumption that the system allows mobility of PS, as an example of mobility restriction method,
method that uses paging area number and location registration operation is as follows.

PS stores paging area number in location registration. When there are plural CS's that allow relevant
PS to connect in the system, common paging area number for these CS's is set up.  Also, when there
is a CS that allows relevant PS to connect, different paging area number for each CS's is set up.
When each CS assures authentication operation in location registration, the PS that the CS wants to
connect can store paging area number. The PS always acts as to capture downlink LCCH of CS
whose paging area number is stored in the PS, and when the PS cannot capture the downlink LCCH of
CS, the PS starts to capture downlink LCCH of other CS and to execute location registration process at
the time.  In order to restrict unnecessary location registration operation in the CS, except that the CS
renews admitting PS, location registration restriction may be broadcasted usually. In case that paging
area number stored in PS is lost, be careful because relevant PS can not originate and receive a call,
until location registration restriction is canceled and location registration operation is achieved again.

Further, PS can try location registration only when the CS has the same operator identification code,
country code and system type.

Operation regulations of CS and PS are as follows.
[1] Store of paging area number (PS)
When location registration is achieved in, the PS stores a paging area number. It is desirable for PS
to store the paging area number lastingly. If PS can capture plural downlink LCCH, PS has to
capture selectively a downlink LCCH from a CS whose paging area number is the same as that PS
stores. That is to say, during a retry to registrate location, PS has to keep watching downlink LCCH
from other CS at regular interval and capture a downlink LCCH from a CS that has the same paging
area number that PS stores.
2] Unnecessary location registration restriction (CS)

The CS generally restricts location registration by using system information broadcasting message to
avoid unnecessary location registration traffic.

[3] Renewal of stored paging area number (CS/PS)

When the CS (or system) has to change admitting PS, the CS cancels location registration restriction
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(temporary) and accepts location registration.
If the PS cannot find a CS whose paging area number is not the same as that the PS stores around the
PS, the PS tries to do location registration to CS whose location registration restriction is canceled, and
if location registration is achieved, the PS renews stored paging area number.
3. Example 2 of mobility restriction method
When all PS's are always used as fixed station, location registration restriction is unnecessary and the

PS does not have to keep stored paging area number lastingly, In case that the PS can capture plural
downlink LCCH, the PS shall have function that capture downlink LCCH one by one until achieved.
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Attached document 3  Avoidance countermeasure of LCCH asynchronous interference

LCCH is constructed from 2LCCH/1 frequency structure, and LCCH profile data is more flexible than
public standard. The reason why as follows: ISDN is dominant in Japan but the FWA system is
assumed to apply to analog network in the countries outside of Japan, so this system needs to avoid
asynchronous interference.

And in the 2LCCH/1frequency construction, it is also considered to avoid LCCH collision of neighboring
CS's in asynchronous operation mode, by adding random offset time to the timing between 2 LCCH's.
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Attached document 4  Supplementary services overview
1. Purpose of supplementary services in the FWA system

The purpose is to realize the same services in the FWA system which are provided on a wired
telephone connected to subscribers exchange. Furthermore, the services (howler transmission etc.)
which can be provided by additional equipment for subscriber these are some of existing services on
subscriber exchange, are out of scope of this standard, and services which are impossible to realize or
not provided by using existing CC message in RCR STD-28, are specified as supplementary services in
the FWA system.  As well, because these newly specified supplementary services for the FWA system
are assumed to apply only to fixed PS, the sequence of recalling-type handover is not specified.
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2. Supplementary service overview

Supplementary service overview in FWA system is as follows.

ltems Direction Overview
DTMF transmission uplink Service which generates DTMF signal on CS side
according to the message from PS.
Hooking signal uplink Service which generates hooking signal (register recall
transmission signal) on CS side according to the message from PS.
PHS User-to-User | both directions | Service which allows PS to send/receive a limited
Signaling  (PHS-UUS) amount of information to/from another PS over the
supplementary service communication channel in association with a call to

the other PS.

Subscriber  line  test

signal transmission

both directions

As items of subscriber line test (hereinafter referred to
as test), medium tests are thought as follows.

1)  Loop resistance test

2) Insulation resistance test

3) Capacitance test

4) Incoming voltage test

4 items above are specified as "test items"
(4.4.3.7.3.5.a, 44.3.7.3.5.b). Operator can add test
items using option area (Maximum 4 items). The
test result reportings are categorized into two cases;
case of the measured value of above test (case A),
and case of the result that is judged from measured
value as good or no good on the PS side (case B).
In case of A, measured value is coded in "test result"
area in test result element (free form).  In case of B,
in the same area, for example, when measured value
is good, "0" is coded and when no good, "1" is coded.
It is not specified which case is chosen.

Meter pulsing
transmission

signal

downlink

It is used for coin collection etc. to the telephone that
has coin collecting function. "Sequence number" is
specified to recognize lack of meter pulsing signal
from the CS side in the PS side. In "collection type",
indication information that operators need as collecting
coin type etc. that using 12kHz or 16kHz etc. out-band
signal from the CS side, can be coded (free form). In
"meter pulsing signal item", information that operators
need as meter pulsing from the CS side is specified.
If operators need other information, operators uniquely
can add in option areas (Maximum 1 item). There
are cases where coin collection signal or ground start
signal is transmitted from the PS side for meter
pulsing signal.
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[tems

Direction

Overview

Coin collection signal

transmission

uplink

It is used to inform result of coin collection etc. from
the PS side for meter pulsing signal. "Sequence
number" is specified to recognize lack of coin
collection signal from the PS side in the CS side. In
“collection type", result information that operators
need as collected coin type etc. that using 16kHz etc.
out-band signal from the PS side, can be coded (free
form). In "coin collection signal item", information as
collected coin etc. is present or absent operators need
is specified. If operators need other information,
operators uniquely can add in option areas (Maximum
2 items).

Ground start
transmission

signal

uplink

It is used to transmit ground state etc. on one side of
2W attached to the telephone that has coin collection
function as free-of-charge communication starting
indication.  Ground start signal element doesn't have
particular information and only free-of-charge
communication indication is transmitted.
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3. Example of sequence
(1) Subscriber line test

An example of subscriber line testing sequence is shown in Figure 1.

Pi Paging PCH cs

Link channel establishment request SCCH >

< Link channel assignment SCCH
ffffff SynchronizationBurst
< — — _ _ SynchronizationBurst |
| SABM(note3) FACCH_,
- A FACCH__ |
| RT Paging Response FACCH >

< | CC SETUP (Signal[Alerting off(auto offhook)]) FACCH
| CC CALL PROCeeding FACCH
| RT Definition Information Request (note1) FACCH

< | RT Definition Information Response (note2) FACCH
| RT Function Request (note1) FACCH >

< | RT Function Request Response (note2) FACCH
| RT Ecryption Key Set FACCH >
I MM Function Request (note1) FACCH >

< | MM Function Request Response (note2) FACCH

< | MM Authentication Request FACCH
| MM Authentication Response FACCH >
| CC ALERTIing FACCH
o rinaing | cc CONNect FACCH

Testing < | CC CONNect ACKnowledge FACCH

< I CC INFOrmation (Test starting) FACCH
| CC INFOrmation (Test result) FACCH >

< | CC DISConnect FACCH
| CC RELease FACCH >

< | CC RELease COMPlete FACCH
oo DISC. _ _ _ _ o ___________/ FACCH _
A _______FaccH

< Ul RT Radio-channel Disconnect FACCH
Ul RT Radio-channel Disconnect Complete FACCH >

(Note 1) This control signal can be omitted as necessary.

(Note 2)  This control signal is for the previous control signal with the (note 1) attached.
It is transmitted only when the relevant control signal is received.

(Note 3)  The layer 3 sequence of the service channel establishment phase is activated after the
FACCH layer 2 multiframe acknowledged operation mode is established.

Figure 1 Example of subscriber line testing sequence
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(2) Case of coin collection during communication

An example of coin collection etc. sequence is shown in Figure 2.

(Note 1)
(Note 2)

(Note 3)

(Note 4)

RCR STD-28

PS CSs
Off hook Link channel establishment request SCCH >
< Link channel assignment SCCH
,,,,,,,, SynchronizationBurst ____ _ _ _ _ _ _ _ __________
€ m e Synchronization Burst_ _ _ _ _ _ _ _ _ __ ____________
,,,,,,,, SABM (note3) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _FACCH&SACCH
- UA__ _ ___________________FACCH&SACCH _
I CC SETUP SACCH/FACCH
< I CC CALL PROCeeding SACCH/FACCH -
| RT Definition Information Request (note1) SACCH/FACCH >
< I RT Definition Information Response (note2) SACCH/FACCH
| RT Function Request (note1) SACCH/FACCH >
< I RT Function Request Response (note2) SACCH/FACCH
| RT Ecryption Key Set SACCH/FACCH
| MM Function Request (note1) SACCH/FACCH >
< | MM Function Request Response (note2) SACCH/FACCH
< | MM Authentication Request SACCH/FACCH
I MM Authentication Response SACCH/FACCH >
- DISC(note4)  _ _ _ _ _ _ _ _ _ ____________ FACCH _
,,,,,,,, VA _ _ _ _ _ _ _ _ __________________FACCH
< _c¢ ALERTing SACCH
< RBT
<! CC CONNect SACCH
< Communication in progress >
<! CC INFOrmation (Meter pulsing signal) SACCH
I CC INFOrmation (Coin collection signal) SACCH >

This control signal can be omitted as necessary.
This control signal is for the previous control signal with the (note 1) attached.
It is transmitted only when the relevant control signal is received.

The layer 3 sequence of the service channel establishment phase is activated after the
FACCH or SACCH layer 2 multiframe acknowledged operation mode is established.

Before layer 2 DISC transmission on FACCH, the layer 2 multiframe acknowledged
operation mode should be established on SACCH.

Figure 2 Example of coin collection sequence
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(3) Case of coin collection suspending for communication (free-of-charge)

An example of coin collection etc. suspending sequence is shown in Figure 3.

PS CSs
Off hook Link channel establishment request SCCH >
< Link channel assignment SCCH
,,,,,,,, Synchronization Burst _ ___ _ _ _ ______________
 m e e Synchronization Burst_ _ _ _ _ _ _ _ _ __ ____________
,,,,,,,, SABM(note3) ~ _ _ _ _ _ _ _ __ _ _ _ __ _ _FACCH&SACCH
oo UA__ _ _ _ _________________FACCH&SACCH _
I CC SETUP SACCH/FACCH
< | CC CALL PROCeeding SACCH/FACCH -
| RT Definition Information Request (note1) SACCH/FACCH >
< I RT Definition Information Response (note2) SACCH/FACCH
| RT Function Request (note1) SACCH/FACCH >
< I RT Function Request Response (note2) SACCH/FACCH
| RT Ecryption Key Set SACCH/FACCH
I MM Function Request (note1) SACCH/FACCH >
< | MM Function Request Response (note2) SACCH/FACCH
< | MM Authentication Request SACCH/FACCH
I MM Authentication Response SACCH/FACCH >
-] DISC(note4)  _ _ _ _ _ _ _ _ _____________ FACCH _
,,,,,,,, UA _ _ . ______________FACCH
< _Ccc ALERTing SACCH
< RBT
<! CC CONNect SACCH
< Communication in progress >
<! CC INFOrmation (Meter pulsing signal) SACCH
I CC INFOrmation (Ground start signall) SACCH >

(Note 1)
(Note 2)

This control signal can be omitted as necessary.
This control signal is for the previous control signal with the (note 1) attached.

It is transmitted only when the relevant control signal is received.

(Note 3)

(Note 4)

The layer 3 sequence of the service channel establishment phase is activated after the
FACCH or SACCH layer 2 multiframe acknowledged operation mode is established.
Before layer 2 DISC transmission on FACCH, the layer 2 multiframe acknowledged
operation mode should be established on SACCH.

Figure 3 Example of coin collection suspending sequence
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