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Foreword
This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the stage two description of the Voice Group Call Service (VGCS) which allows speech
conversation of a predefined group of service subscribersin half duplex mode on the radio link taking into account
multiple subscribersinvolved in the group call per cell.

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

o For aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] Void.

[14] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 42.068: "Voice Group Call Service (VGCS); Stage 1".

[3] 3GPP TS 43.022: "Functions related to Mobile Station (MS) in idle mode”.

[4] 3GPP TS 23.067: "enhanced Multi-Level Precedence and Pre-emption service (eMLPP); Stage 2".

[5] 3GPP TS 44.018: "Mobile radio interface layer 3 specification; Radio Resource Control Protocol”.

[6] 3GPP TS 45.008: "Radio subsystem link control".

[7] 3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

[8] ITU-T Recommendation E.164. "The international public telecommunication numbering plan”.

[9] 3GPP TS 42.009(Rel-4): " Security aspects”.

[10] 3GPP TS 43.020: " Security related network functions'.

[171] 3GPP TS 44.068: "Group Call Control (GCC) protocol”.

[12] 3GPP TS 22.083: "Call Waiting (CW) and Call Hold (HOL D) supplementary services; Stage 1".

[13] 3GPP TS 29.002: "Mobile Application Part (MAP) specification”.

[14] 3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".

[15] 3GPP TS 24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio
interface”.

[16] 3GPP TS 28.062: "Inband Tandem Free Operation (TFO) of Speech Codecs; Service Description;
Stage 3".

[17] 3GPP TS 23.236: "Intra-domain connection of Radio Access Network (RAN) nodes to multiple

Core Network (CN) nodes'.
[18] 3GPP TS 23.018: "Basic call handling; Technical realization”.
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TS 42.068 and the following apply:

group call anchor M SC: the MSC responsible for managing and maintaining a particular voice group call. The group
call anchor MSC is determined as the one controlling the cells of the group call area (see also group call relay MSC).
For a voice group call where the group call area exceeds one MSC area, the group call anchor MSC is predefined in the
network. In a RANflex configuration with group call redundancy, the group call anchor M SC redundancy pool (instead
of agroup call anchor MSC) is predefined in a network for a given voice group call.

Group Call Attributes (GCA): group call area, dispatcher identities, and the non-activity time which resultsin the
release of the voice group call by the network

group call relay M SC: the MSC controlling cells of a group call areawhich are not under control of the group call
anchor MSC for those voice group call services where the group call area exceeds one M SC area. For a voice group call
where the group area exceeds one MSC area, the address of the group call relay MSC is pre-configured in the anchor
MSC's GCR. In a RANflex configuration with group call redundancy this preconfigured address identifies a group call
relay M SC redundancy pool (instead of a group call relay MSC).

Group Call Register (GCR): functionality in the network containing the group call attributes

group call serving M SC: In aRANflex configuration the group call serving M SC of alocation areaisagroup call
anchor MSC or agroup call relay MSC that controls the group call signalling for this location area. A location area
within the pool area has a unique group call serving MSC, or - in a RANflex configuration with group call redundancy -
aunique group call serving M SC redundancy pool. For a given group call at any location, the group call serving MSC is
either the anchor MSC or one of the relay M SCs controlling the group call. For a service subscriber located in this
location areathe visited M SC may be different from the location area's group call serving MSC.

In aRANflex configuration all location areas within a BSC service area are assigned to the same group call serving
MSC.

In aRANflex configuration with group call redundancy all location areas within a BSC service area are assigned to the
same group call serving M SC redundancy pool.

group call serving M SC redundancy pool: A pool of group call serving M SCs each of which can take the samerole
for agiven group call (anchor /relay) and serve the same location areas within a RANflex pool areawith group call
services. For agiven voice group call alocation area's group call serving M SC redundancy pool is either the group call
anchor MSC redundancy pool or one of the group call relay M SC redundancy pools.

group call anchor M SC redundancy pool: A group call serving MSC redundancy pool. Each M SC within the group
call anchor MSC redundancy pool can take the role of the group call anchor MSC for a given group call. For agiven
instance of avoice group call one group call anchor MSC is selected from the group call anchor M SC redundancy pool.

group call relay M SC redundancy pool: A group call serving M SC redundancy pool. Each M SC within the group call
relay M SC redundancy pool can take the role of the group call relay MSC for a given group call. For a given instance of
avoice group call one group call relay MSC is selected from every relevant group call relay M SC redundancy pool.

group members:. service subscribers entitled to belong to a particular group classified by a certain group identification
(group ID)

group mode dedicated channel: In this mode, a mobile station participating in an ongoing voice group call is allocated
at least two dedicated channels, only one of them being a SACCH

notification: notifications are given on common control channels or dedicated channelsin order to inform group
members which are either in idle mode or in dedicated mode or participating in a voice group call or voice broadcast
call on the existence of voice group calls

Notification CHannel (NCH): common control channel on which the notifications are sent by the network (equivalent
to a paging channel)
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originator-to-dispatcher infor mation: information sent by the service subscriber originating a voice group call to the
network during call setup for distribution to the dispatchers to be attached to the group call during call setup

RANflex configuration: A network configuration that allows alocation area to be served by multiple MSCsin parallel.
For details see 3GPP TS 23.236 [17]. In a RANflex configuration a given location area is associated with a single group
call serving MSC. Thereis no support of group call redundancy.

RANTflex configuration with group call redundancy: A RANflex configuration where a given location areais
associated with a group call serving M SC redundancy pool (instead of with asingle group call serving MSC). For a
given voice group call alocation area's group call serving M SC redundancy pool may be a group call anchor MSC
redundancy pool or agroup cal relay MSC redundancy pool.

voice group call channel: combined uplink/downlink to be allocated in a cell of the group call areafor a particular
voice group call

The uplink can be used by the presently talking service subscriber only. All mobile stations of the listening service
subscribersin one cell shall listen to the common downlink.

voice group call member: any group member or dispatcher participating in an on going voice group call
point-to-point short message: information that may be transferred between a mobile station and a Service Center

time-critical application-specific data: application-specific data which shall be transferred within the time limitation
specified in 3GPP TS 42.068.

For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.008 [7] apply.

dedicated mode
group receive mode
group transmit mode

3.2 Abbreviations

For the purpose of the present document, the abbreviations given in 3GPP TR 21.905 [1d] and the following apply:

AMR Adaptive M ulti-Rate

cC Country Code

D-ATT Downlink Attach

DA Downlink Attach

DRX Discontinuous reception
DTMF Dual Tone Multi Frequency
EFR Enhanced Full Rate
eMLPP enhanced Multi-Level Precedence and Pre-emption
GCA Group Call Attributes

GCR Group Call Register

NCH Notification Channel

NDC National Destination Code
SN Subscriber Number

UA Uplink Attach

VBS Voice Broadcast Service
VGCS Voice Group Call Service
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4 Main concepts

4.1 Group definition

Service subscribers can become group members on a PLMN wide basis to one or more groups pre-defined in the
network by a corresponding group identification (group ID). The membership enables them to initiate or receive voice
group calls associated with that group ID. Certain dispatchers connected to external networks aso require the capability
to initiate or receive voice group calls.

A prefix can be used together with the group ID to define a subset of the group members and to restrict the group of
service subscribers able to receive a voice group call to this subset.

In addition to subscriber detailsinthe HLR, it is necessary for the mobile station to be aware of its group membership
by storing details on the SIM/USIM. Thisis required because it shall respond to notification messages which include
only the group ID (i.e. no IMSI or TMSI details).

Having become a group member, each service subscriber can set to active state or deactive state the group 1D or any
one out of his several group IDs on the SIM/USIM. In active state the subscriber can initiate voice group callsto that
group. When in deactive state the subscriber can not make voice group calls to the group and the mobile station ignores
any notification for that group.

If no NCH isdefined in the cell, mobiles shall assume VGCS serviceisnot available on that cell.

4.2 Group conversations

4.2.1 Group call initiation

4211 Normal operation with successful outcome

A group call area can be restricted to asingle MSC area or can exceed one MSC area. In a RANflex configuration (with
or without group call redundancy) a group call area can be restricted to a single pool area or can exceed one pool area.

A voice group cal shall be initiated by a calling service subscriber by arelated input function, e.g. viaMMI, specifying
the selected service and the group ID dialled or by a calling dispatcher by the MSISDN address (see subclause 9.2). As
an option, a caling service subscriber may add a prefix to the group ID. As an option, the request of the calling service
subscriber to set up a voice group call may specify information to be sent as originator-to-dispatcher information to the
network; in this case the originator-to-dispatcher information isincluded in the signalling for call setup from the mobile
station to the network. It is the responsibility of the input function to ensure that the originator-to-dispatcher information
has a correct format (in particular, an allowed length).

As afurther option, the request of the calling subscriber may indicate one of the following talker priorities, listed in
ascending order of talker priority:

- normal subscriber;
- privileged subscriber;
- emergency subscriber.

A mobile station supporting the use of talker priorities shall check with the SIM/USIM whether the subscriber is
allowed to use the requested talker priority for the respective group ID before signalling the talker priority to the
network.

On reception of aVGCS setup request with a talker priority different from "normal subscriber”, the MSC shall check
with the VLR whether the subscriber has a subscription to use thistalker priority. If the subscriber is not allowed to use
the requested talker priority, the MSC shall reduce the talker priority to a value the subscriber is allowed to use. In any
case the talker priority used by the MSC shall be signalled back to the calling service subscriber in the Connect

message.
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If aVGCS setup request with talker priority "emergency subscriber” is received by the network and the subscription
check is successful, the network shall set the emergency mode for this voice group call. The emergency mode may be
reset during the voice group call (see subclause 4.2.2.1).

If aprefix is added to the group 1D, the MSC shall ignore the prefix when performing the subscription check.

The MSC in which avoice group call isinitiated obtains the group call attributes by requesting the Group Call Register
(GCR, see clause 5). Without a RANflex configuration or in a RANflex configuration (with or without group call
redundancy), if visited MSC and group call serving MSC are identical, the MSC performs alocal GCR interrogation.

Thelocal GCR interrogation after call initiation also determines whether the MSC shall act as anchor or as relay MSC.
If the MSC is not the anchor MSC then the call will be "forwarded" from the relay to the respective anchor MSC
(information also delivered by GCR) and further "call-establishment” is done by the anchor MSC as described in the
following.

In aRANflex configuration the VM SC in which avoice group call isinitiated may be different from the group call
serving M SC of the voice group cal initiating subscriber's location area. In this case the VM SC derives the identity of
the group call serving MSC from the initiating subscriber's LAC and requests the group call anchor MSC address from
the group call serving MSC by means of the SEND_GROUP_CALL_INFO MAP service. The call isthen "forwarded"
from the VM SC to the anchor MSC and further " call-establishment” is done by the anchor MSC as described in the
following.

In aRANflex configuration with group call redundancy the VM SC in which a voice group call isinitiated may not
belong to the group call serving M SC redundancy pool of the voice group call initiating subscriber's location area. In
this case the VM SC derives the identity of the group call serving M SC redundancy pool from the initiating subscriber's
LAC and requests the group call anchor M SC redundancy pool address from the group call serving M SC by means of
the SEND_GROUP_CALL_INFO MAP service. The call isthen "forwarded" from the VM SC to the anchor MSC
redundancy pool and further "call-establishment” is done by the selected anchor MSC as described in the following.

When a calling service subscriber or calling dispatcher initiates a voice group call, one voice group call channel shall be
established in each cell of the group call area and notifications for that call shall be sent in each of these cells. Asan
aternative, voice group call channels may only be established in cellsin reaction to responses received from mobile
stations on the notifications using notification response procedure. At the same time standard connections to dispatchers
in the mobile network or in an external network shall be established. If originator-to-dispatcher information has been
received in the signalling for call setup from the mobile station to the network and if the originating M SC supports
processing of originator-to-dispatcher information, thisinformation is transformed into user-to-user information and
sent to the dispatchers as UUS1 when setting up the standard connections.

A voice group call channel shall consist of a combined uplink/downlink. The uplink will be used exclusively by the
presently talking service subscriber. All mobile stations of the listening service subscribersin one cell shall only listen
to the same common downlink.

During call establishment there are different options for the network to all ocate a speech channel for the calling service
subscriber:

In the first option, the calling service subscriber shall have its dedicated standard connection during call establishment
and for the first period when he will be the talking service subscriber up to the time when the network decides that he
shall join the voice group call channel. The mobile station of the calling service subscriber shall then go to the voice
group call channel and the dedicated standard connection shall be released.

In the second option, the network shall allocate a dedicated signalling channel (e.g. SDCCH) to be used by the mobile
station up to the time when the voice group call channel in the originating cell is established and the network decides
that the mabile station shall join the voice group call channel.

Only one voice group call channel shall be established in each cell for any given voice group call, although there may
be a number of simultaneous voice group calls within the same cell.

Destination service subscribers shall be notified on the voice group call in each cell. These voice group call notification
messages shall be broadcast on the Notification CHannel (NCH).

The notification messages use the group ID rather than individual TMSIS/IMSIs. If the length of the group ID isless
than 8 decimal digits, then the group call areaID is used in order to enable aresolution in the case of overlapping group
call areas. A service subscriber's mobile station needs to be able to recognise notification messages for those group 1Ds
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subscribed to and presently activated. If the mobile station supports the use of prefixes with group 1Ds and has stored
prefixes for agroup ID, it shall take these prefixes into account following detection of a match of the group ID.

The network may also send messages on appropriate voice group call channel FACCHSs, in order to notify group call
members who may participate in other voice group calls. In addition, also paging information messages for standard
calls may be sent in order to inform group call members on actually paged point-to-point calls.

Further the network may provide notification on the voice group call to service subscribers who have subscribed to the
paged group ID and which are in dedicated mode. The process of broadcasting messages on NCHsis to be carried out
throughout the call in order to provide the "late entry” facility whereby group members entering the area can join the
call.

If the emergency mode is set for avoice group call, the network shall include an emergency mode indication in the
voice group call notification messages sent on the NCH, the group call channel FACCHSs of all other ongoing voice
group calls, voice broadcast calls, and the FACCHSs associated with dedicated channels.

On receiving notification of avoice group call agroup call member's mobile station shall adjust to the nominated
channel to receive the voice group call if this channel was described in the notification message and receive the
information on the downlink. Whilst receiving, the mobile station shall not transmit on the uplink SACCH. This group
receive mode is different to the normal idle mode or dedicated mode. If no channel description was provided in the
notification message, the mobile station shall establish a dedicated connection by use of the notification response
procedure in order to respond to the notification. The network may then provide the mobile station with a channel
description for the voice group call.

As afurther mobile station option, the mobile station may read its paging subchannel in the current cell whilein group
receive mode or in group transmit mode in order to receive paging messages for mobile terminated calls.

4.2.1.2 Exceptional procedures
Completion of linksinto congested cells where pre-emption did not occur is required.

On receiving details of a voice group call the user may choose to move to the notified call or the mobile station may
automatically move to the notified call if the new call is of higher priority than the existing call and automatic
acceptance applies for this priority level.

4.2.2 On-going group calls

4221 Normal operation with successful outcome

Within each voice group call starting from the instant where the calling service subscriber first becomes alistening
service subscriber, one service subscriber has the access at any one time to the uplink of the voice group call channel
and his speech is then broadcast on all voice group call channel downlinks accordingly. The mobile station of the
talking service subscriber who uses the uplink of the voice group call channel can be commanded by the network to
mute or unmute the downlink of the voice group channel when needed. The mobile station is commanded:

- to mute the downlink in order to avoid non intelligible echoes (in this case, the talking service subscriber can
not hear dispatcher's voice); and

- to unmute the downlink in order to hear dispatcher's voice .

DTMF shall be used by dispatchers to trigger network signalling to mute and un-mute the downlink of atalking service
subscriber as described in subclause 11.3.7.2.

If more than one service subscriber applies for the uplink, contention resolution shall be performed in the network.
Contention resolution shall be performed in the group call anchor MSC.

Additionally, in order to speed up the uplink access procedure, the BSS may grant the uplink prior to contention
resolution being performed by the group call anchor MSC. This would mean that more than one service subscriber may
access to the uplink and the respective speech may be combined in the group call bridge and broadcast onto all voice
group call downlink channels during atransitional period. The anchor MSC shall then select one of the talking
subscribers and pre-empt the uplink use of the other talking subscribers.
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Dispatchers' voice involved shall be broadcast on the voice group call channel downlink at any time. Mobile
dispatchers are provided with a standard link and thus with a dedicated permanent uplink different from the voice group
call channel.

All non-dispatcher group call members are provided with an indication on the voice group call channel of whether the
uplink isin use. If a network supports the use of talker priorities, it shall indicate the talker priority of the current talking
service subscriber together with this uplink busy indication, and repeat the uplink busy indication periodically. When
the uplink is not in use, any non-dispatcher group call member can request access to the uplink. Any speech from
dispatchersis combined with any speech from atalking service subscriber.

The talker priorities specified in subclause 4.2.1.1 can be included by the mobile station in the uplink access message or
priority uplink request message and used by the network to prioritize between different uplink requests or between an
uplink request and the priority of the current talker. A mobile station shall not include atalker priority different from
"normal subscriber” in the uplink access message and shall not send a priority uplink request message, if the network
has indicated in the uplink busy message that talker priorities are not supported.

An uplink request with talker priority "normal subscriber" is signalled as an uplink request without talker priority.

If a subscriber requests for the uplink while the uplink isin use, a mobile station supporting the use of talker priorities
shall signal the request to the network only if:

- thesubscriber is allowed to use the requested talker priority for the respective group ID;

- the network supports the use of talker priorities. The mobile station shall assume that the network supports talker
priorities, until the mobile station receives an uplink busy indication containing no talker priority information;
and

- therequested talker priority is higher than the talker priority of the current talking service subscriber. The mobile
station shall consider the talker priority of the current talking service subscriber to be "normal subscriber”, until
it receives an uplink busy indication indicating the actual talker priority.

If the BSS receives an uplink access message with atalker priority different from "normal subscriber”, aBSS
supporting the use of talker priorities shall delay the sending of the uplink request message to the MSC, until the MS
identity, IMSI or TM S, isreceived from the M S with the subsequent layer 3 message talker indication. The BSS shall
then include in the uplink request message the layer 3 message, the requested talker priority, and the cell identity of the
cell where the uplink access message was received.

If the BSS receives alayer 3 message priority uplink request, it shall include the MS identity received fromthe MSiin
the uplink request message. The BSS shall also include, in the uplink request message, the requested talker priority and
the cell identity of the cell where the priority uplink request message was received.

The BSS shall send the uplink request message to the MSC only if the uplink is free or if the talker priority included in
the uplink access is higher than the talker priority of the current talking service subscriber. If the layer 3 messageis
transmitted in the uplink request message, the BSS may omit the sending of the uplink request confirm message.

In a RANflex configuration (with or without group call redundancy), if the group call serving MSC receives an uplink
request message it shall check by analysing the NRI of the requesting subscriber's TM S| whether it is the requesting
subscriber's VMSC. If it is not, the group call serving MSC shall retrieve the IMSI and information about subscribed
talker priorities from the VLR of the VM SC by means of the MAP service SEND_GROUP_CALL_INFO. During this
MAP operation the VM SC shall check the subscription for the group ID.

In any configuration, if the M SC receives a talker request with atalker priority different from "normal subscriber" from
the BSS, the MSC shall check whether the subscriber has a subscription to use this priority:

- if the subscriber is allowed to use the requested priority, the network shall disconnect the uplink allocated to the
current talking service subscriber and assign the uplink to the requesting service subscriber;

- otherwise, the network shall reject the uplink request with cause value "requested option not authorized".

If atalker request with talker priority "emergency subscriber” is received from a subscriber who has a subscription to
use this priority, the network shall additionally set the emergency mode and signal the emergency mode indication

- tothelisteners of the group call, and
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- tothe other group membersin the group call area with the group 1D active, regardliess whether they areinidle
mode or dedicated mode, or participate in a different group call,

until the emergency mode is reset by a subscriber with a specific subscription to do this. If the uplink is busy then the
indication to the listeners shall be given periodically every T1 seconds. The emergency mode indication has no
influence on the talker priority handling.

If a subscriber requests to reset of the emergency mode, a mobile station supporting the use of talker priorities shall
send an uplink access message or priority uplink request message indicating "emergency mode reset request” only if

- the subscriber has a subscription for this request for the respective group ID; and
- the network indicates that the emergency modeis set.

If the BSS receives an uplink access message with an "emergency mode reset request”, a BSS supporting the use of
talker priorities shall wait until the MS provides the MS identity, IMSI or TMSI, with the subsequent layer 3 message
talker indication. Then the BSS shall send an emergency reset indication to the MSC including the layer 3 message and
the cell identity of the cell where the uplink access message was received.

If the BSS receives alayer 3 message priority uplink request, it shall include the MS identity received from the MSin
the emergency reset indication. The BSS shall also include, in the emergency reset indication message, the cell identity
of the cell where the priority uplink request message was received.

If the M SC receives an emergency reset indication from the BSS, the MSC shall check whether the subscriber has a
subscription for this request. If so, the network shall:

- stop sending the emergency mode indication; and

- setthetaker priority to "normal subscriber”, if the uplink status is uplink busy with talker priority "emergency
subscriber”.

If the subscriber has no subscription for the request or if the emergency mode is not set, then the MSC shall discard the
request.

The receipt of an "emergency mode reset request” does not trigger a talker change.

If more than one service subscriber applies for the uplink, the one with the highest talker priority shall be accepted. An
uplink access message or priority uplink request message with an "emergency mode reset request” shall be treated with
higher priority than any uplink request with talker priority "normal subscriber”, "privileged subscriber” or "emergency
subscriber. If several requests with the same highest priority are received, contention resolution between these requests
shall be performed in the network. For the ranking of uplink access messages by the BSC, if the network additionally

supports the transfer of time-critical application-specific data, see subclause 4.2.8.2.2 a.

Contention resolution shall be performed by the BSC, relay MSC or anchor MSC which is the first to detect that more
than one request with the same highest priority was received. An MSC performing contention resolution shall select the
service subscriber whose request was received first by the MSC and pre-empt the uplink use of the other service
subscribers. For contention resolution performed by the BSC see subclause 11.3.7.1.

Mobile stations shall support the reception of additional information related to the current talking service subscriber.
The transmission of additional information is optional for the network. If additional information is provided, theniitis
periodically repeated by the network as long as the current talking service subscriber keeps the uplink. The additional
information consists of a string of up to 17 octets and is stored in the HLR as part of the subscription data of the
subscriber. The contents and the encoding of the additional information is operator specific.

The release of the uplink istriggered by the user and indicated by the mobile station to the network. The network shall
then indicate to the listening mobile stations that the uplink is free.

Mobile stations in group receive mode use the group receive mode procedure (see 3GPP TS 43.022) to "camp-on" in a
new cell to be able to listen to the group call channel. The mobile station may find the voice group call channel details
of anew cell on the related NCH.
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A network may decide not to establish voice group call channelsin al cells. Instead, notifications containing no channel
description may be provided. If a mobile station movesto such acell, it must establish a dedicated connection and
respond to the notification by use of the notification response procedure in order to receive the voice group call. The
network may then establish a voice group call channel and inform the mobile station on the channel position.

If the uplink reply procedure is applicable for the voice group call, the network may obtain knowledge on whether
mobile stations are listening in a cell by sending an uplink access request (perform uplink reply procedure) in an uplink
free message on the voice group call channel downlink when no talking service subscriber is present in the cell. Mobile
stations receiving such arequest shall use uplink reply procedure and send uplink access bursts on the voice group call
channel uplink with the establishment cause "reply on uplink access request”. If no uplink access bursts are received by
the network, the network may decide to release the voice group call channel in that cell and then provide notifications
containing no channel description.

NOTE: Concerning security aspects, whilst authentication and membership checking of mobile call originators
and of mobile uplink users can be carried out, it is not possible to authenticate service subscribersin
group receive mode if they have not before established a dedicated connection to respond to a
notification. No equivalent of agroup "TMSI" is provided to protect the "identity" of established voice
group calls.

The network may decide to reconfigure an existing voice group call’ s physical channel configuration, frequencies
and/or hopping sequences as well as the cell channel description. For the cell in which the group call isbeing
reconfigured, the network informs any listenersin group receive mode and any talker in group transmit mode of the
changein VGCS channel description by using the VGCS reconfiguration procedure (see 3GPP TS 44.018 [5]). Mobile
stations on receipt of the VBS/VGCS reconfiguration messages shall remain on the existing group channel until
indicated starting time and then apply the new configuration to the VGCS call that the mobile station is currently
involved in.

4222 Exceptional procedures

When atalking subscriber's mobile station loses contact with the network, the network must detect this loss and set the
uplink free so that other mobile stations may access the uplink. The talking subscriber's mobile station which has lost
the contact with the network shall return immediately to the group receive mode.

If amobile station in group receive mode indicates a failure due to radio link time-out, the mobile station shall behave
as specified in 3GPP TS 45.008 and go back to idle mode, possibly in another cell, as determined by the cell re-
selection agorithm. If anotification is received for the same call, the mobile station shall try to reconnect.

4.2.3 Leaving of a group call without termination

A service subscriber can leave the voice group call at any point by "deselecting” it viaan MMI function. Having
deselected the voice group call the mobile station returns to idle mode and "ignores' any further notification messages
related to that voice group call.

NOTE: If aservice subscriber does not wish to participate in callsto a particular group ID for long periods of
time, the group 1D shall be switched to deactive state by the subscriber.

The service subscriber shall have the capability to reselect the voice group call. The mobile station shall not ignore
notification messages to that call any more.

The dispatcher shall be able to leave a voice group call without terminating it.

4.2.4  Group call termination

A voice group call can only be terminated by the calling service subscriber, by calling dispatcher, by an entitled
dispatcher or due to no activity timer expiry (see subclauses 8.1.2.3 and 11.3.2.3).

The calling service subscriber can terminate the call only if he has accessto the uplink. He shall remain the calling
service subscriber during the length of the particular voice group call even if he leaves the call and then returnsto it
later.

An entitled dispatcher can terminate the call at any time by using a network defined user operation (viaDTMF).
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4.2.5 Acknowledgements
The acknowledgement is an application option.

For voice group calls which are identified by an acknowledgement flag mobile stations which have acknowledgement
facilities have to return an acknowledgement message with a predefined content in a predefined manner.

The acknowledgement shall be sent using an appropriate data service, to a predefined address or with a predefined short
code stored on the SIM/USIM card. The network may apply geographical routing to a predefined acknowledgement
service centre.

4.2.6 Transactions between the mobile station and the network

Mobile stations which are in group receive mode may support the reception of short messages to voice group calls, but
shall not perform any other transactions with the network while adjusted to the voice group call channel. They shall
leave the group receive mode and act in a standard way to perform any transaction if necessary and return to the voice
group call afterwards.

Mobile stations which have access to the voice group call channel uplink shall not perform any transactions for
supplementary services, but may support the transmission and reception of short messages as specified in subclause
11.3.9.

4.2.7 Processing of originator-to-dispatcher information

The calling service subscriber may include originator-to-dispatcher information during call setup. If the originating
M SC supports processing of originator-to-dispatcher information, it transforms the received originator-to-dispatcher
information into UUSL, and sends it:

- if theoriginating MSC is not the voice group call anchor MSC: to the voice group call anchor MSC;

- if the originating MSC is the voice group call anchor MSC: to the dispatchers to be attached to the group call
during call setup of the connections to these dispatchers.

The anchor MSC receiving UUSL in avoice group call setup from an originating relay M SC forwards this UUSL1 to the
dispatchers to be attached to the group call during call setup of the connections to these dispatchers.

Transfor mation of originator-to-dispatcher infor mation: Originator-to-dispatcher information can be compressed or
uncompressed.

- Decompression of compressed originator-to-dispatcher information is specified in 3GPP TS 44.068.

- Thetransformation of uncompressed originator-to-dispatcher information into UUSL is the UUSL containing the
same user-user |E as the originator-to-dispatcher information.

- Thetransformation of compressed originator-to-dispatcher information into UUSL is the UUSL resulting from
transforming the decompressed originator-to-dispatcher information into UUSL.

4.2.8 Transfer of application-specific data to group call members

4281 General

Mobile stations may support the transmission of application-specific data to other group call members or VGCS
applications in the network, and the reception of application-specific data from other group call members or VGCS
applications in the network during an ongoing voice group call, in parallel to the voice conversation.

Service subscribers can request the transmission of application-specific data while they are talker or listener.
Editor's note: The transmission and reception of application-specific data by dispatchersis ffs.

A mobile station supporting the transmission of application-specific data shall check with the USIM whether the
subscriber is allowed to transmit application-specific data for the respective group ID before starting the signalling
procedures specified in subsclause 4.2.8.
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The procedure specified in the following subclauses supports the transfer of application-specific data.

The same procedure can a so be used by the receiver of application-specific data to confirm the reception of
application-specific data.

NOTE: For the exact upper limit of application-specific data that can be sent in a single transmission see
3GPP TS 44.018 [5]. The upper limit will be chosen so that the application-specific data together with the
necessary control information fit into asingle SABM frame.

The support of the transfer of application-specific data by the network is an operator option.

The exact format of the application-specific datais out of scope of the 3GPP specifications. If roaming service
subscribers from other PLMNs are to be the supported or if agroup call areaincludes cells from more than one PLMN,
the use of application-specific data requires coordination between the operators.

4.2.8.2 Sending of application-specific data

42821 By the talking service subscriber

When application-specific datais to be sent and the talking subscriber is alowed to transmit application-specific data
for the respective group 1D, the mobile station of the talking service subscriber shall send aDATA INDICATION
(Application_Data) message to the network on the uplink of the dedicated channel or group call channel. On receipt of
the application-specific data, the network shall transmit these data to the other group call members as specified in
subclause 4.2.8.4.

NOTE: If thetalker hasto release the uplink before sending application-specific data, the MS follows the
procedures specified in subclause 4.2.8.2.2.

4.2.8.2.2 By a listener

When application-specific datais to be sent and the network indicates the uplink as free, the listener shall use the group
call channel uplink for the signalling as specified in item &) below.

Otherwise, when the network does not indicate the uplink as free, the channel to be used by the listener isindicated by
the network in the "uplink accessindication” |E sent in periodic transmissions of the UPLINK BUSY message. If the
talking service subscriber uses the group call channel uplink in the current cell, the RACH shall be used, see item b)
below; otherwise the group call channel uplink shall be used, seeitem a) below.

a) Sending application-specific data via the group call channel uplink

When application-specific datais to be sent and the listener is allowed to transmit application-specific data for the
respective group 1D, the mobile station of the listener shall send an UPLINK ACCESS message with an appropriate
establishment cause ("UL request for sending application-specific data") on the group call channel uplink to the BSS.

It is an operator option whether the BSS treats an UPLINK ACCESS message with establishment cause "UL request for
sending application-specific data" with higher or lower priority than UPLINK ACCESS messages with any other
establishment cause. The same order of priorities appliesto all voice group calsin anetwork.If the BSS grants the
uplink of the group call channel, then the MS sendsa SABM (DATA INDICATION) message with its mobile identity
and the application data to the network. The serving BSS responds with aUA (DATA INDICATION) message and
releases the group call channel uplink. The M S returns to group receive mode.

On receipt of the DATA INDICATION message, the BSC shall add the cell identifier of the cell where the application
data were sent from and passes the L3 information by sending the UPLINK APPLICATION DATA message to the
MSC.

On receipt the UPLINK APPLICATION DATA message, the MSC shall distribute the data to all members of the group
call (see subclause 4.2.8.4).

NOTE 1: Procedure @) is used to achieve the transfer time target for time-critical data. If all MSCs and BSCs
involved in the voice group call support the feature "talker channel parameter”, the "talker channel
parameter” can be used to ensure that the voice group call channel uplink is available for the uplink
access and the transmission of time-critical application-specific data.
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NOTE 2: Inanetwork that isintended to support the transfer of time-critical data, the BSS will usually be
configured to treat an uplink request for sending application-specific data with higher priority than any
other uplink requests.

b) Sending application-specific data viathe RACH

When application-specific datais to be sent and the listener is allowed to transmit application-specific data for the
respective group ID, the mobile station of the listener shall leave the group call and send a CHANNEL REQUEST
message with an appropriate establishment cause on the RACH to the BSSin order to request an SDCCH. When a new
layer 2 connection is established on a SDCCH channel the data can be sent by the mobile station to the network with the
DATA INDICATION 2 message on the main DCCH (figure 7j).

In order to indicate to the network which group call the application-specific data is addressed to, the DATA
INDICATION 2 message shall include the group call reference.

On receipt of the DATA INDICATION 2 message the BSC shall add the cell identifier of the cell from which the
application data was sent and pass the L3 information in the UPLINK APPLICATION DATA message to the MSC.

On receipt of the UPLINK APPLICATION DATA message, the MSC shall distribute the data to all members of the
group call (see subclause 4.2.8.4).

4.2.8.3 Sending a confirmation of receipt of application-specific data

On receiving application-specific data, any service subscriber can send a confirmation to the network which will send
the confirmation to the ongoing group call.

For the purpose of identifying the received data, the confirmation shall include the data_id which was received in the
message that contained the application data that is being confirmed.

The further proceeding is as described in 4.2.8.2.1 and 4.2.8.2.2 (see also figure 7i).
4.2.8.4 Distributing application-specific data to a voice group call

4284.1 Distribution via the MSC

On receipt of the UPLINK APPLICATION DATA, the MSC shall check if the sending subscriber has a subscription to
the group ID. If yes, the MSC shall distribute the application-specific data dependent on the distribution parameter
included in the DATA INDICATION or DATA INDICATION 2 message; otherwise the MSC shall discard the
UPLINK APPLICATION DATA message.

Without a RANflex configuration, the MSC can perform this check locally withitsown VLR. In aRANflex
configuration with or without group call redundancy, if the group call serving MSC receives an UPLINK
APPLICATION DATA message it shall check by analysing the NRI of the requesting subscriber's TM S| whether itis
the requesting subscriber's VMSC. If it is not, the group call serving M SC shall retrieve the IMSI and information about
subscribed talker priorities from the VLR of the VM SC by means of the MAP service SEND_GROUP_CALL_INFO.
During this MAP operation the VM SC shall check the subscription for the group I1D.

If the application-specific data are to be sent to the listeners and the talking service subscriber, the MSC shall proceed as
follows:

If the MSC isthe anchor MSC, it shall put the application data and optionally the mobile subscriber's MSISDN into the
BSSMAP message NOTIFICATION DATA and distribute the message towards all relay MSCsand all BSSsin its
MSC areainvolved in the group call (figure 7f). If the MSC receives an indication from the originating BSC that the
application-specific data were immediately distributed to the originating BSS area (see subclause 4.2.8.4.2), the MSC
shall not send the BSSMAP message NOTIFICATION DATA to the originating BSS.

If theMSCisarelay MSC, it shall put the application data and optionally the mobile subscriber's MSISDN into the
BSSMAP message NOTIFICATION DATA and distribute the message to the anchor MSC and al BSSs of the relay
MSC area. If the MSC receives an indication from the originating BSC that the application-specific data were
immediately distributed to the originating BSS area (see subclause 4.2.8.4.2), the MSC shall not send the BSSMAP
message NOTIFICATION DATA to the originating BSS. On receiving the NOTIFICATION DATA message from the
relay MSC, the anchor MSC shall send the message towards all BSSsin its MSC areainvolved in the group call and to
al relay MSCs except the relay MSC from which the NOTIFICATION DATA was received (figure 7h). The BSS shall
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broadcast the notification data to al listeners and talking service subscriber in the NOTIFICATION APPLICATION
DATA message on the FACCH.

The network may repeat the NOTIFY APPLICATION DATA message for application-specific data on the group call
channel downlink. If a mobile station receives the NOTIFY APPLICATION DATA message more than once, it shall
deliver only the first received message to its local application and discard any received repetitions of the message.

The mechanism how the mobile station detects a repetition of the NOTIFY APPLICATION DATA messageis
application- specific.

Editor's note: The sending of application-specific datato other destinations (e.g. dispatchers or applications) is ffs.

4.2.84.2 Immediate distribution by the BSC

Asanetwork option, on receipt of application-specific data from the M S, the BSS may distribute the application-
specific dataimmediately to the cells within the BSC area belonging to the group call area, if the distribution parameter
included in the DATA INDICATION message or DATA INDICATION 2 message indicates that the application-
specific data are to be sent to the service subscribers. In addition, the BSC shall send the application-specific datato the
MSC with an indication that the application-specific data were aready distributed to the originating BSC area.

When this network option is used, the BSS cannot include the mobile subscriber's MSISDN in the NOTIFY
APPLICATION DATA message broadcast immediately to the cells within the BSC area. Furthermore, the BSS cannot
check if the sending subscriber has a subscription for the group 1D.

If the network option of immediate distribution of application-specific data by the BSS is activated, then during the
establishment phase of the voice group call the BSC shall store the cell identities of the cells belonging to the group call
area and served by the BSC.

NOTE: If thisoption is activated no subscription check by the MSC is possible. It is also not possible to include
the mobile subscriber's MSISDN inthe NOTIFY APPLICATION DATA message.

5 General architecture

5.1 Group Call Register (GCR)

The general architecture of GSM is maintained. In addition, a network function is required which is used for registration
of the group call attributes, the Group Call Register (GCR).

The GCR function is mainly a database function, holding information about voice group cals.

NOTE 1: The GCR implementation is not specified. It may be realized e.g. as a new network node, in a PABX
directly attached to an MSC, inside an MSC or as an HLR. The interface between the GCR function and
other functionsis not specified in the GSM technical specifications. As a consequence, the functional split
between M SC and GCR as developed in the present document is only indicative, and other functional
splits can be implemented.

The GCR data for a specific voice group call is set at the creation of the group call attributes, and can be subsequently
modified. No support for these functionsis specified in the GSM technical specifications.

In aRANflex configuration with group call redundancy GCRs associated to M SCs belonging to the same redundancy
pool need to communicate with each other by means of SYNC_GCR messages.
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Figure 1: Functional architecture with a Group Call Register
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Note: Figure 1a shows the configuration with only one RANflex MSC pool. Other configurations with more than

one RANflex MSC pool are possible.
Figure 1la: Functional architecture with a Group Call Register in a RANflex configuration
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Note: Figure 1b shows the configuration with only one RANflex MSC pool. Other configurations with more than

one RANflex MSC pool are possible.

Figure 1b: Functional architecture with a Group Call Register in a RANflex configuration with group
call redundancy

Dashed linesin figure 1, figure 1a and figure 1b indicate MAP interfaces, thin solid lines indicate ISUP interfaces, bold
solid lines indicate interfaces without standardized protocol.
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Linesin figure 1b ending at an M SC Redundancy Pool actually connect to the selected M SC within the redundancy
pool. For MSC selection see subclause 5.3.1.

The signalling between the entities shown in figure 1, figure 1a and figure 1b, for the two cases of service subscriber
and dispatcher originated calls, shall be as defined in the following.

Service subscriber originated: The service subscriber's VM SC shall perform subscription checking against VLR
records. In a RANflex configuration it shall then derive from the service subscriber's current location area the address of
the group call serving M SC which may be different from the VMSC. In a RANflex configuration with group call
redundancy this addressidentifies a group call serving M SC redundancy pool.

If one of the following configurations applies:
a) no RANflex configuration;
b) inaRANflex configuration, if the VMSC isthe group call serving MSC; or

¢) inaRANflex configuration with group call redundancy, if the VM SC belongs to the group call serving MSC
redundancy pool,

the VM SC shall consult its GCR to determine the group call attributes related to its MSC area and whether it isthe
group call anchor MSC for that voice group call. If it is not, the GCR shall provide with the group call attributes the
routing information identifying the group call anchor MSC (the group call anchor M SC redundancy pool in a RANflex
configuration with group call redundancy) to the originating VM SC. The originating VM SC shall then route the voice
group call to the anchor MSC.

If one of the following configurations applies:
d) inaRANflex configuration, if the VMSC is not the group call serving MSC; or

€) inaRANflex configuration with group call redundancy, if the VM SC does not belong to the group call serving
M SC redundancy pool,

the VM SC shall consult the group call serving M SC by means of the MAP service SEND_GROUP_CALL_INFO and
retrieve the group call anchor MSC address. The originating VM SC shall then route the voice group call to the anchor
MSC or the anchor MSC pool.

If the initiation of the voice group call had specified originator-to-dispatcher information and processing of originator-
to-dispatcher information is supported by the originating VM SC, the originator-to-dispatcher information is transformed
by the originating VM SC into UUSL and sent to the anchor M SC or the anchor MSC pooal. If the originating VMSC is
the group call anchor MSC (or belongs to the group call anchor M SC redundancy pool), aong with the group call
attributes, the GCR shall provide information on al group call relay MSCs or group call relay MSC poolsto be
involved.

The group call anchor MSC shall set up linksto all group call relay MSCs or relay MSC pools. It shall also initiate
setup of point-to-point connections to the dispatchers associated to the voice group call (see subclause 8.1.2.2); if UUS1
information has been received in the signalling for call setup from the originating VM SC, this UUSL information is
included in the setup of point-to-point connections to the dispatchers. Each MSC involved in avoice group call obtains
its own group call attributes from the GCR related to the MSC.

The IMSI of the calling service subscriber must be provided to and stored in the anchor MSC and each relay MSC in
order to allow the calling service subscriber to clear the group call later on.
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Dispatcher originated: In the case of dispatchers calling from an external network, the call request, in the form of an
ISDN number, shall be received at a GMSC. The number shall be analysed and the call shall be directly routed to the
group call anchor MSC or anchor M SC pool by the GM SC based on the called identity without requesting an HLR. The
group call anchor MSC shall interrogate the GCR and obtain the group call attributes. If an identical voice group call is
currently in progress, the dispatcher shall be connected to this call and no new call shall be initiated. When interrogating
the GCR, the identity of the calling dispatcher is compared with the list of dispatchers which are alowed to initiate the
call. If the dispatcher is not in the list, or an identity is not provided, the network shall reject the call.

NOTE 2: A dispatcher may be a user of the GSM network in which the VGCS service is provided or may be
connected to a PABX which is connected to the M SC containing the GCR. A dispatcher whichis
registered in the GCR for a certain voice group call and which also has a subscription for VGCS with the
same group ID as the voice group call for which heis dispatcher shall deactivate this group ID when heis
located in the corresponding group call areain order to avoid conflicts between paging for the dispatcher
and notifications for the group ID.

5.2 Voice group call responsibility

The MSC responsible for the voice group call is the one nominated within the GCR or the one to which the cal is
routed from the GMSC in the case of a dispatcher originated call. This MSC is termed the group call anchor MSC.

If the group call area extends beyond one MSC area then any M SCs controlling cells in the area outside of the group
call anchor MSC are referred to as group call relay MSCs.

In aRANflex configuration a given location area within the pool areais served (with group call services) by asingle
predefined group call serving MSC which for a specific group call is either anchor or relay MSC.

In a RANflex configuration with group call redundancy a given location area within the pool areais served (with group
call services) by predefined group call serving M SCs which form up the location area's group call serving MSC
redundancy pool. One M SC shall not belong to more than one group call M SC redundancy pool. For a specific ongoing
group call the group call serving redundancy pool is either an anchor or arelay redundancy pool.

5.3 RANflex configuration with group call redundancy

5.3.1 MSC selection in a RANflex configuration with group call
redundancy

In a RANflex configuration with group call redundancy, messages routed towards a group call M SC redundancy pool
eventually need to be processed by a selected MSC out of the redundancy pool. M SC selection is done with appropriate
routing mechanisms at call setup time.

Mixed configurations where e.g. the anchor M SC bel ongs to an anchor M SC redundancy pool but the relay MSC does
not belong to a Relay M SC redundancy pool may be considered a RANflex configuration with group call redundancy
where e.g. the relay M SC redundancy pool is formed up by just one relay MSC.

In a RANflex configuration with group call redundancy the following messages sent to an MSC do not address an
individual M SC but an M SC redundancy pool:

- IAM (from dispatcher to Anchor M SC);

- 1AM (from VMSC to Anchor MSC);

- SEND_GROUP_CALL_INFO (from VMSC to Group Call Serving MSC);
-  PREPARE_GROUP_CALL (from Anchor MSC to Relay MSC); and

- MT_FORWARD_SM_FOR_VGCS (from SMS-GMSC to Anchor MSC).

Network routing ensures that these messages are routed to one of the available (i.e. not out of service) MSCs within the
redundancy pool. MSC selection by network routing can be based e.g. on a predefined prioritization mechanism or a
load distribution mechanism but the exact mechanism is out of scope of this specification.
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Once the message is received by one of the available MSCs, the receiving MSC shall check whether there is the need to
forward the message to another specific M SC within the redundancy pool (for detailed behaviour of the MSC see
subclauses 11.4, 11.5, and 11.5A) . Network routing ensures that the forwarded message is routed to the specific MSC.
Specific MSC routing may be done e.g. with address prefixes and is out of scope of this specification.

If the message forwarding M SC detects that the specific target MSC is out of service, it shall handle the request locally
and repeat the GCR interrogation with an override indication.

In a RANflex configuration with group call redundancy the following messages sent to an MSC address an individual
MSC and not an M SC redundancy pool:

- |AM (dispatcher originated) when forwarded within the group call anchor M SC redundancy pool from selected
Anchor MSC to the Anchor M SC where the group call is on-going;

- 1AM (VMSC originated) when forwarded within the group call anchor M SC redundancy pool from selected
Anchor MSC to the Anchor M SC where the group call is on-going;

- 1AM (from Anchor MSC to Relay M SC) routed with the temporary group call number allocated by the Relay
MSC,;

- SEND_GROUP_CALL_INFO (VMSC originated) when forwarded within the group call serving MSC
redundancy pool from selected group call serving M SC to the group call serving M SC where the group cal is
on-going;

- Subsequent messages within a dialogue opened by a PREPARE_GROUP_CALL message
(PREPARE_GROUP_CALL_ACK, SEND_GROUP_CALL_END_SIGNAL,
FORWARD_GROUP_CALL_SIGNALLING; PROCESS GROUP_CALL_SIGNALLING). MAP diaogue
handling ensures that messages are exchanged between origin and selected destination of the dialogue; and

- MT_FORWARD_SM_FOR_VGCS (SMS-GMSC originated) when forwarded within the group call anchor
M SC redundancy pool from selected Anchor M SC to the Anchor M SC where the group call is on-going.

Network routing ensures that these messages are routed to the individual M SC within the redundancy pool.

5.3.2 GCR synchronization in a RANflex configuration with group
call redundancy

GCRs associated to M SCs which belong to the same redundancy pool need to synchronize their transient data. Thisis
done by means of SYNC_GCR messages. As soon as transient data are modified in a GCR as aresult of GCR
interrogation from the associated M SC, the modification is propagated to the other GCRs.

This mechanism prevents the establishment of two simultaneous group calls with the same group call reference
controlled by two different anchor M SCs.

5.3.3 GCR Restoration in a RANflex configuration with group call
redundancy

When a GCR (and its associated M SC) restarts after planned or unplanned outage, its transient data may be lost or may
be out of sync dueto lost SYNC_GCR messages. To restore the transient data, the GCR shall after restart

- stopal T3timers,
- deletedl stored initia talker information; and
- mark al GCR records with "transient data not reliable”.

When transient data are read while processing a GCR interrogation, the GCR shall check whether the record is marked
"transient data not reliable”. If so, the GCR shall retrieve transient data from the other GCR(s) within the redundancy
pool by means of a SYNC_GCR message with request indication, store it and reset the mark "transient data not reliable"
before processing the GCR interrogation. If the retrieval of transient data is unsuccessful, the GCR shall assume that the
call is not on-going, reset the mark "transient data not reliable” and process the GCR interrogation.

ETSI



3GPP TS 43.068 version 11.4.0 Release 11 26 ETSI TS 143 068 V11.4.0 (2013-02)
When processing areceived SYNC_GCR message without request indication while the record is marked "transient data
not reliable”, the GCR shall accept the request and reset the "transient data not reliable” mark.

When processing areceived SYNC_GCR message with request indication while the record is marked "transient data
not reliable", the GCR shall return a negative response (failure) and keep the "transient data not reliable" mark.

6 Compatibility issues

V GCS can not be used with standard Phase 1 or Phase 2 mobile stations. A dedicated mobile station with VGCS
capability is required.

A mobile station with VGCS capability shall also provide the complete functionality in order to alow the use of
Phase 2 services.

Standard Phase 1 and Phase 2 mobile stations in a network shall not be impacted by the presence of VGCS servicesin
that network due to VGCS signalling, also if the mobile station is operated with a SIM/USIM of aVGCS service
subscriber.

7 Transmission

7.1 Transmission architecture

A conference bridge is required to connect the transmission paths of the nominated cells. The bridgeis to be located
within the group call anchor MSC.

Without a RANflex configuration: The group call anchor MSC is responsible for setting up all connections, both to the
nominated cells (voice group call channels) in the group call anchor MSC and to any related group call relay MSC, and
to the dispatchers. Except when a calling service subscriber, served by arelay MSC, is on theinitial dedicated link,
there shall be one link towards every relay M SC and a distribution function in the relay M SCs and from there one link
per cell within the group call relay MSC which isinvolved in the voice group call.

In aRANflex configuration: The group call anchor MSC is responsible for setting up all connections, both to those cells
of the group call area that belong to alocation area for which the group call anchor MSC is the group call serving MSC
and to any related group call relay MSC, and to the dispatchers. Except when a calling service subscriber, served by a
relay MSC, ison the initial dedicated link, there shall be one link towards every relay MSC and a distribution function
in the relay MSCs and from there one link per cell of the group call areathat belongs to alocation area for which the
group call relay MSC is the group call serving MSC which isinvolved in the voice group call.

In aRANflex configuration with group call redundancy: The group call anchor MSC selected from the anchor MSC
redundancy pool is responsible for setting up all connections, both to those cells of the group call areathat belong to a
location area for which the group call anchor MSC is the group call serving MSC and to any related group call relay
MSC pool, and to the dispatchers. Except when a calling service subscriber, served by arelay MSC, ison the initial
dedicated link, there shall be one link towards every relay M SC redundancy pool and a distribution function in the
selected relay M SCs and from there one link per cell of the group call areathat belongs to alocation area for which the
group call relay MSC is the group call serving MSC which isinvolved in the voice group call.

For all configurations the following applies:

While the calling service subscriber is on a dedicated link served by his VM SC, there is an additional link from the
anchor MSC to the VM SC serving the calling service subscriber and an additional link from the VM SC serving the
calling service subscriber to the cell serving the calling service subscriber. There shall be no secondary bridgesin BSCs.

While a talker served by arelay MSC is on any other dedicated or group channel than the initial dedicated channel ,
the following applies: The distribution function shall be implemented using a secondary conference bridge at the relay
MSC so that VGCS talker speech sent on the current channel uplink is transmitted to local relay cells as well as being
transmitted over the link back to the anchor MSC, for distribution to the rest of the network, dispatchers and nominated
cells at other relay MSCs.

The conference bridge shall not mute the uplink speech.
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7.1a  Transmission architecture — A interface circuit sharing

7.1a.1 Transmission architecture — General

The MSC and BSC shall negotiate during the setup of avoice group call whether A-interface circuit sharing is
supported by both entities. When this optional feature is supported by both entities, the same A-interface circuit can be
shared for al cells belonging to a BSC for agiven voice group call.

A conference bridge is required to connect the transmission paths of the nominated cells. The bridgeis to be located
within the group call anchor MSC. The group call anchor MSC is responsible for setting up all connections, both to the
nominated cells (voice group call channels) in the group call anchor MSC and in any related group call relay MSC, and
to the dispatchers

The BSC contains a distribution function that distributes speech sent from the MSC to each of the nominated cells.

7.1a.2 Transmission architecture — Control Plane

The control plane signalling shall be the same asin sub-clause 7.1.

7.1a.3 Transmission architecture — User Plane

In the case of an originator that is not on the initial dedicated link, there shall be one link from the anchor MSC towards
every relay MSC. There will be one link from each of these relay M SCs and the group call anchor MSC to each BSC
controlled by the respective MSC and involved in the voice group call. Each of these BSCs contains a distribution
function that distributes speech received from the MSC to each cell involved in the group call.

When an originator, served by arelay MSC, ison the initial dedicated link, there is an additional link from the anchor
MSC to the relay M SC serving the originator and an additional link from the relay M SC serving the originator to the
cell serving the originator.

When an originator, served by an anchor MSC, ison the initial dedicated link, there shall be one link from the anchor
MSC towards every relay MSC. There will be one link from each of these MSCs and the group call anchor MSC to
each BSC controlled by the respective MSC and involved in the voice group call. Each of these BSCs contains a
distribution function, with one link to each cell and involved in the group call. Thereis an additional link from the
anchor MSC to the cell serving the originator.

While atalker served by an anchor MSC is on any other dedicated or group channel than the initial dedicated channel,
the following distribution functions shall be implemented:

- conference bridge at the anchor MSC so that V GCS talker speech sent on the current channel uplink is
transmitted to local cells as well as being transmitted over the links to the relay M SCs, for distribution to the rest
of the network, dispatchers and nominated cells at other relay MSCs;

- distribution point at the BSC so that speech sent from the MSC is distributed to each of the nominated cells.

While atalker served by arelay MSC is on any other dedicated or group channel than theinitial dedicated channel, the
following distribution functions shall be implemented:

- secondary conference bridge at the relay MSC so that VGCS talker speech sent on the current channel uplink is
transmitted to local cells as well as being transmitted over the link back to the anchor MSC, for distribution to
the rest of the network, dispatchers and nominated cells at other relay MSCs;

- distribution point at the BSC so that speech sent from the MSC is distributed to each of the nominated cells.

The conference bridge shall not mute the uplink speech.
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7.1b  Transmission architecture — A interface link sharing

7.1b.1 Transmission architecture — General

The MSC and BSC shall negotiate during the setup of avoice group call whether A-interface link sharing is supported
by both entities. When this optional feature is supported by both entities, the same A-interface link (user and control
plane) can be shared for all cells belonging to aBSC for a given voice group call.

A conference bridge is required to connect the transmission paths of the nominated cells. The bridgeis to be located
within the group call anchor MSC. The group call anchor MSC is responsible for setting up a single A-interface link
(i.e. A-interface circuit and resource controlling SCCP connection) to each BSC containing nominated cells in the group
call anchor MSC and links to any group call relay MSCs and to the dispatchers.

Each BSC is responsible for setting up a speech and signalling connection (voice group call channel) to each nominated
cell inthe group call area served by this BSC. The BSC contains a distribution function that distributes speech and
resource control related signalling from the MSC to each of the nominated cells.

7.1b.2 Transmission architecture — Control Plane

The MSC shall inform the BSC of the cells required to be setup for the group call inthe VGCS ASSIGMENT
REQUEST. This message shall contain the list of group call area cells served by this BSC. If the entire list of cell
identifiers does not fit into the message or if different methods of radio resource allocation (e.g. "immediate
alocation"or "delay allowed") are to be used for different cells controlled by the BSC, the MSC shall send one or more
VGCS AREA CELL INFO messages containing the remaining cell identifiers or the cell identifiers of cellsusing a
different method of radio resource allocation. Once a channel could be established to the cell of origin or, if the cell of
originis not served by this BSC, to any other cell, the VGCS ASSIGMENT RESULT shall be sent to the MSC and
timer Tast shall be started. Timer Tast is used to measure the duration between periodic reports from the BSC to the
MSC of group call area cells for which channels have been assigned or released since the last periodic report. When
timer Tast expires, if new cellsin the group call area have been established or existing ones have been released, pre-
empted or failed, the MSC shall be informed of the changes. If no changes have taken place nothing shall be sent. Timer
Tast shall be started again to measure the period of time until the next report. The timer shall be stopped when the call is
released.

Once all cellsfor agiven group call area served by a BSC are established this BSC shall immediately send aVGCS
ASSIGNMENT_STATUS message to the MSC indicating this and restart timer Tast. Thisinformation shall be used by
the MSC to determine the conditions for call set up as described in subclause 11.3.1.1.2.

The BSSis responsible to establish the channel to the different cells and manage the signalling accordingly (e.g. HO
decisions, pre-emption, re-establishment of cells, priority uplink decision). The A-interface link (user and control plane)
between M SC and BSC shall only be released when the call is released.

When the network supports uplink access option (i) as defined in subclause 7.2 (i.e. indication in uplink busy instructs
the M Sto use the group call channel to send the uplink access message if the talker on the group call channel isnot in
the same cell asthe M S) the network shall include talker priority information in all relevant A-interface messages on the
resource controlling SCCP connection, to distinguish between messages related to the current talker and messages
related to the subscriber requesting the uplink.

7.1b.3 Transmission architecture — User Plane

The transmission architecture of the user plane as specified in subclause 7.1a.3 applies.

7.2 Radio channels

In each cell of the group call area one voice group call channel may be established consisting of a downlink received by
all service subscribers’ mobile stations and an uplink which shall be used by the talking subscriber's mobile station
only.
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If the network allocates a dedicated traffic channel for the calling service subscriber, his mobile station shall use the
dedicated standard uplink/downlink which is connected to the conference bridge up to the instant where the network
decides that the mobile station shall join the voice group call channel and the dedicated connection is released.

The network may decide to switch atalking subscriber's mobile station from the voice group call channel to a dedicated
standard uplink/downlink at any time. The talking subscriber's voice group call channel and the dedicated channel may
belong to different cells within the group call area, i.e. the network may request the talker to perform a handover. The
dedicated connection shall then be maintained up to the instance where the network decides that the mobile station shall
join the voice group call channel again and the dedicated connection is released.

When the network indicates the uplink as free, the mobile station uses the group call channel uplink to signal an uplink
request, "emergency mode reset request” or uplink request for sending application-specific data.

When the network does not indicate the uplink as free, there are two options for the mobile station how to signal an
uplink request with talker priority higher than "normal subscriber”, an "emergency mode reset request” or an uplink
request for sending application-specific data:

i) if the priority uplink access parameter broadcast on the NCH indicates "RACH access" but the latest UPLINK
BUSY message received in the cell indicates that the group call channel uplink shall be used, the mobile station
sends an uplink access message on the group call channel uplink; otherwise, the mobile station temporarily
leaves the group receive mode and sends a channel request message on the RACH. Once a dedicated connection
has been established by the network, the mobile station sends alayer 3 message PRIORITY UPLINK
REQUEST or DATA INDICATION 2. The PRIORITY UPLINK REQUEST message contains the M S identity
(IMSI or TMSI), the group call reference, random reference, the type of request and the token broadcast by the
BSS, if the BSS broadcasts a token. On receipt of this information, the network shall release the dedicated
connection, and the mobile station shall return to the group receive mode and continue to listen on the downlink
of the group call channel for further instructions from the network.

NOTE 1: Theindication in uplink busy instructs the MS to use the group call channel uplink to send the uplink
access message if the talker on the group call channel is not in the same cell asthe MS.

If the mobile station releases the uplink on request of the subscriber, it shall use the group call channel uplink for
signalling subsequent uplink requests, until it performs a cell change or receives either an UPLINK BUSY
message indicating that RACH shall be used or aVGCS UPLINK GRANT message destined for a different
mobile station.

ii) If the priority uplink access parameter broadcast on the NCH indicates "group call channel uplink access' then
the mobile station always sends an uplink access message on the group call channel uplink. If thisoption is used,
the network shall always establish and maintain a dedicated channel for the talking service subscriber.

NOTE 2: Otherwise, with option (ii) the BSC would not be able to detect the requests of higher privileged talkersin
the cell where the current talking service subscriber is located.

Support of both options is mandatory for a mobile station supporting the use of talker priorities or transfer of
application-specific data and optional for the network. A network supporting the use of talker priorities or transfer of
time-critical application-specific data shall indicate the default procedure to be used on the NCH (i.e. either "RACH
access' or "group call channel uplink access'). The indication shall have the same value throughout the network. If the
"talker channel parameter” is used in a network, then the value of the indication shall be set to "RACH access'.

A listening subscriber's mobile station which responds to a notification because no description of the voice group call
channel was provided in the notification may be assigned a dedicated standard uplink/downlink up to the instant where
the radio access network decides that the mobile station shall join the voice group call channel and the dedicated
connection is released.

Voice group call channels shall be standard full rate or half rate speech channels, EFR speech channels, full rate AMR
speech or half rate AMR speech channels. The support of voice group call channels other than full rate speechisa
network option. A specific voice group call can use either the same speech codec type in all cells of the group call area
or different speech codec typesin different cells of the group call area. Those implementations are optional for the
network operator.

When establishing an AMR half rate or AMR full rate speech channel, the BSC shall select a suitable AMR codec
configuration:
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- for adedicated channel used by atalking service subscriber, the BSC may select any configuration permitted for
a point-to-point call;

- for avoice group call channel the BSC shall select one of the preferred configurations as defined in 3GPP
TS28.062 [16], Table 7.11.3.1.3-2. For the downlink the BSC shall disable the rate adaptation mechanism and
apply a single codec mode until the channel isreleased. If the talking service subscriber uses the voice group call
channel uplink and the BSC selected a multi-mode configuration, the BSC shall apply the rate adaptation
mechanism for the uplink.

Within a cell the BSC shall select the same codec configuration for all voice group and voice broadcast calls
using the same AMR codec type, AMR FR or AMR HR, respectively. The selected configuration shall be
broadcast on the NCH, aslong as at least one voice group or voice broadcast call using the respective AMR
codec typeis active.

When A-interface circuit sharing or A-interface link sharing applies there is one A-interface circuit allocated for the
group call per BSC. Therefore the same speech codec is applied for all voice group channelsin the part of the group call
area served by one BSC if the TRAU islocated between the MSC and the BSC-internal distribution function for speech
(see subclause 7.1a.1 and 7.1b.1).

Mobile station using the uplink are in group transmit mode. Signalling for this RR mode is specified in
3GPP TS 44.018. Mobile stations not using the uplink and not in dedicated mode shall ignore any signalling concerned
only with uplink usage.

Full standard duplex channels shall be provided to all dispatcherslisted in the GCR. These may be provided either via
GSM, or viaan external network. The links to the dispatchers are connected to the conference bridge.

If the mobile station of the talking service subscriber joins the voice group call channel, it will transmit on the uplink of
the voice group call channel.

7.3 Data confidentiality

Data confidentiality on the radio can be provided as a network option.

If data confidentiality is provided, both the uplink and the downlink of the voice group call channel within acell of the
group call area shall be ciphered using voice group ciphering keys derived from the same group key, see 3GPP TS
43.020 [10].

The group key is related to the group ID. For each group ID, there is a number of group keys stored on the USIM which
are identified by a group key number. The group key number identifying the group key to be used for a particular voice
group call is provided with the notification to the mobile stations. Mobile stations which have a dedicated connection
shall beinformed of the group key number before they join the voice group call channel.

USIM based VGCS ciphering uses a concept of short term keys where the short term key is derived by the GCR and the
USIM from the group key and a RAND (random number) parameter. The actual voice group ciphering key isthen
derived by the BSS and the ME from the short term key, the cell global identifier, and a Cell Global Count parameter.

To include a subscriber into a voice group the required group data (including the 2 master group keys) shall be stored on
the USIM, e.g. during the personalisation process or via OTA (over-the-air). To exclude a subscriber from avoice
group the group data shall be deleted from the USIM. If aUSIM islost or stolen, all USIMs of the remaining members
of the voice groups that this USIM is a member of need to be changed (e.g. viaOTA or manual provisioning).

Details on data confidentiality for voice group calls are provided in 3GPP TS 42.009 [9]and 3GPP TS 43.020 [10].

NOTE 1. USIM based VGCS ciphering is not compatible with SIM based V GCS ciphering which has not been
completely specified. The SIM specifications contain no support for the storage of the group keys. A pre-
Rel-6 VGCS capable mobile station will be able to participate in an un-ciphered group call, if it is part of
that group.

If data confidentiality is provided, then for a mobile station in group mode dedicated channel the uplink and the
downlink of the dedicated channel shall be ciphered using the individual ciphering key of the service subscriber.

NOTE 2: Theindividual ciphering key isthe key generated during a previous authentication procedure.
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In order to start the ciphering for the calling service subscriber, the MSC serving the mobile station shall initiate a
cipher mode control procedure during call setup, while the mobile station isin group mode dedicated channel. When
ciphering was started successfully, the mobile station shall apply the individual ciphering key until it leaves group mode
dedicated channel or a new cipher mode control procedure is performed successfully.

In order to start the ciphering on the dedicated channel, if the network decides to move a talking subscriber's mobile
station from group transmit mode to group mode dedicated channel, the network shall include cipher mode setting
information in the assignment command or handover command message (see 3GPP TS 43.020 [10], Annex F 3.2). On
the dedicated channel the mobile station shall apply the individual ciphering key until it leaves group mode dedicated
channel or anew cipher mode control procedure is performed successfully.

If data confidentiality is provided, then for a mobile dispatcher the uplink and the downlink of the dedicated channel
shall be ciphered using the individual ciphering key of the dispatcher.

If data confidentiality is provided, the priority uplink request procedure can be validated by a handshake between the
requesting MS and the BSS. A32 bit token is generated randomly and broadcast by the BSS on the ciphered downlink
of the voice group call channel and stored in the MS. When the MS sends a priority uplink request it includes the token
as aparameter and the BSS checks this against its stored value. If it matches the request is processed further. If it does
not match, the request isignored. A new token is broadcast on the ciphered downlink of the voice group call channel
each time a match occurs and each time a periodic UPLINK_BUSY messageis sent (i.e. every T1 seconds) (refer to
Figure 7ein section 11.3.8).

If data confidentiality is provided for point-to-point SM S over the CS domain, the network shall broadcast an SM S data
confidentiality indicationin NOTIFICATION/ NCH messages, NOTIFICATION/ FACCH messages and in the
Connect message sent to the calling service subscriber of avoice group call.

If guaranteed privacy is provided for SM S over the CS domain (see 3GPP TS 42.068 [2]), the network shall broadcast
an SM S guaranteed privacy indication in NOTIFICATION/ NCH messages, NOTIFICATION/ FACCH messages and
in the Connect message sent to the calling service subscriber of a voice group call.

NOTE 3: For backward compatibility with legacy networks the coding of these indicationsin NOTIFICATION
messages is chosen so that the default settings are SM S data confidentiaity = "on" and SMS guaranteed
privacy ="on".
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8 Information storage

8.1 Information stored in the GCR

8.1.1 Information used for routing of service subscriber originated voice
group calls

Without a RANflex configuration, the GCR shall hold for arelated MSC areafor each group ID and cell from which
voice group calls can be established by service subscribers the group call reference to be used for a voice group cal to
be established and an indication whether the originating MSC is the group call anchor MSC.

In aRANflex configuration, the GCR shall hold for arelated MSC area (i.e. for those location areas for which the
related MSC is the group call serving MSC) for each group ID and cell (within those location areas for which the
related MSC isthe group call serving M SC) from which voice group calls can be established by service subscribers the
group call reference to be used for a voice group call to be established and an indication whether the group call serving
MSC isthe group call anchor MSC.

In a RANflex configuration with group call redundancy, the GCR shall hold for arelated MSC area (i.e. for those
location areas for which the related M SC belongs to the group call serving M SC redundancy pool) for each group 1D
and cell (within those location areas for which the related M SC can act as the group call serving MSC) from which
voice group calls can be established by service subscribers the group call reference to be used for a voice group call to
be established and an indication whether the group call serving M SC belongs to the group call anchor M SC redundancy
pool.

If one of the following configurations applies:
a) without a RANflex configuration;
b) inaRANflex configuration, if the VM SC is the group call serving MSC; or

¢) inaRANflex configuration with group call redundancy, if the VM SC belongs to the group call serving MSC
redundancy pool:

If the VM SC is the group call anchor MSC or belongs to the group call anchor M SC redundancy pool, the GCR
shall provide the group call attributes related to that group call reference as defined in subclause 8.1.2 and 8.1.3
to the VM SC and the VM SC shall establish the voice group call.

If the VM SC is not the anchor MSC or does not belong to the group call anchor M SC redundancy pool, the GCR
shall provide the group call reference plus the routing information identifying the anchor MSC or anchor MSC
redundancy pool to the VM SC and the VM SC shall route the voice group call to the anchor MSC or anchor

M SC redundancy pool.

If the following configuration applies:
d) inaRANflex configuration, if the VMSC is different from the group call serving M SC:

If the group call serving MSC isarelay MSC for the group call, the GCR shall provide the group call reference
plus the routing information identifying the anchor MSC to the group call serving M SC which passes this
information to the VM SC.

If the group call serving MSC is the anchor MSC for the group call, the GCR shall provide the group call
reference to the group call serving M SC which adds the routing information identifying the anchor MSC (i.e. its
own M SC address) and passes the information to the VM SC.

Then the VM SC shall route the voice group call to the anchor MSC.
If the following configuration applies:

€) inaRANflex configuration with group call redundancy, if the VM SC does not belong to the group call serving
M SC redundancy pool:
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If the group call serving M SC redundancy pool isagroup call relay MSC redundancy pool for the group call, the
GCR shall provide the group call reference plus the routing information identifying the anchor M SC redundancy
pool to the requesting group call serving M SC which passes this information to the VM SC.

If the group call serving M SC redundancy pool is the group call anchor M'SC redundancy pool for the group call,
the GCR shall provide the group call reference to the requesting group call serving M SC which adds the routing
information identifying the anchor M SC redundancy pool and passes the information to the VM SC.

Then the VM SC shall route the voice group call to the anchor M SC redundancy pool.

In aRANflex configuration with group call redundancy, the GCR shall provide the requesting M SC with "group call
ongoing information”. If the group call is ongoing at another M SC within the redundancy pool, the requesting MSC
shall forward the actual request to that MSC.

NOTE: Incasethe GCR function is distributed over different physical entities, each may hold only the
information needed to treat requests coming from the M SCs connected to the physical GCR entity.
8.1.2 Static Group call attributes

The GCR stores allist of static Group Call Attributes for a given group call reference. These lists shall be programmed
by the service provider at registration of the network specific service configuration. In RANflex configurations with
group call redundancy these lists shall be identical in GCRs which are associated to M SCs belonging to the same
redundancy pool.

The contents of each list related to requests of the group call anchor MSC is as follows:

- alist of cellsinside the MSC area of the group call anchor MSC (in a RANflex configuration with or without
group call redundancy, the cells belonging to alocation area for which the group call anchor MSC is the group
call serving MSC) into which the call isto be sent (part of the group call area), see subclause 8.1.2.1;

- alist of group call relay MSCs (or group call relay M SC redundancy pools) into which the call isto be sent;
- information on the cipher agorithm and the group key to be used for this voice group call;

- information on the codecs allowed for this voice group call. As an operator option, the EFR codec, standard half
rate codec, AMR half rate codec, and AMR full rate codec can be supported;

NOTE: A pre-Rel-7 VGCS capable mobile station will not be able to participate in agroup call using the EFR
codec, AMR half rate codec or AMR full rate codec, if the mobile station is part of that group

- alist of identities of dispatchers to which a dedicated link is to be established, see subclause 8.1.2.2;
- alist of identities of dispatchers which are allowed to initiate the voice group call, see subclause 8.1.2.2;
- alist of identities of dispatchers which are alowed to terminate the voice group call, see subclause 8.1.2.2;

- thelength of time over which no activity is detected before the voice group call is automatically terminated, see
subclause 8.1.2.3;

- thedefault priority level related to the voice group call if eMLPP applies, see subclause 8.1.2.4;

- atalker channel parameter indicating if the network shall always establish and maintain a dedicated channel for
the talking service subscriber;

- anindication whether the uplink reply procedure is applicable for this voice group call.

- inaRANflex configuration with group call redundancy: A list of GCR addresses identifying GCRs associated to
M SCs within the redundancy pool.

The contents of each list related to requests of a group call relay MSC is as follows:

- alist of cellsinside the MSC area of the group call relay MSC (in a RANflex configuration with or without
group call redundancy, cells belonging to alocation area for which the requesting MSC is the group call serving
MSC) into which the call isto be sent (part of the group call ared), see subclause 8.1.2.1;

- identity of the group call anchor MSC (or group call anchor MSC redundancy pool);
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- inaRANflex configuration with group call redundancy: A list of GCR addresses identifying GCRs associated to
M SCs within the redundancy pool.
8.1.2.1 Group call area

The group call areaisdefined asalist of cells. The cells shall be defined by their cell identification consisting of the
Location Area Code and the Cell Identity as defined in 3GPP TS 24.008 and are therefore uniquely identified in the
network.

In the case the group call area extends over several M SCs, only the cells belonging to the requesting MSC (ina
RANflex configuration and in a RANflex configuration with group call redundancy, cells belonging to location areas
for which the requesting M SC is the group call serving MSC) are included in the group call attributes.

8.1.2.2 Dispatcher identities

Dispatcher identities shall be ISDN numbers or MSISDN numbers with the structure according to
ITU-T Recommendation E.164. They shall correspond both to the number to be used to establish a call toward the
dispatcher and the number provided as calling line identification when the call is originated by a dispatcher.

Thelist of dispatcher identitiesis used by the anchor M SC to establish dedicated communication paths to each
dispatcher and connect them to the conference bridge of the call.

Thelist of dispatcher identities which are allowed to initiate voice group callsis used by the anchor MSC for
verification for avoice group call establishment by a dispatcher.

Thelist of dispatcher identities which are allowed to terminate voice group callsis used by the anchor MSC for
verification for avoice group call release by a dispatcher.

8.1.2.3 No activity time

A timer in the anchor M SC used to release the voice group call because of "no activity" can be set to a fixed value or
can be set to avalue defined for each voice group call.

A group call is defined to be in the state of "no activity" in the anchor MSC, if the following conditions are all fullfilled:
- theuplink isfree;
- no dispatcher is connected;
- no short message is waiting in the anchor MSC to be sent to the voice group call; and
- no application-specific data are waiting in the anchor MSC to be relayed.
The anchor MSC shall check for the state of "no activity" if any of the following events occur:
- anuplink release isindicated to the anchor MSC;

- adispatcher leaves the ongoing group call;

the anchor M SC has completed the distribution of a short message to the voice group call; or

- theanchor MSC has completed the relay of application-specific data.
The anchor MSC has to start the "no activity" timer, when the conditions for "no activity" are all fulfilled.
The timer shall be stopped and reset each time any of the following events occurs:

- anuplink request isindicated to the anchor MSC;

- adispatcher joins the ongoing group call;

- ashort message to the voice group call is received by the anchor MSC; or

- application-specific data are received by the anchor MSC.
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When avariable timer is provided, there shall be sufficient timers such that one can be associated with each on-going
group call. The corresponding time shall be stored in the GCR.

The length of the timer is not specified in the GSM technical specifications.

8.1.24 Priorities
If the eM LPP supplementary serviceis applied to avoice group cal, the priority level shall be stored in the GCR. For
further details see 3GPP TS 23.067.

8.1.3  Transient Group Call Attributes

8.1.3.0 General

The GCR stores transient data for a given group call reference. These data are maintained by the GCR to reflect the
current status of the corresponding group call.

In aRANflex configuration with group call redundancy Transient GCR Data needs to be synchronized between al
GCRs associated to M SCs belonging to the same redundancy pool.
8.1.3.1 Group Call Status Information

- adatusflagindicating if avoice group call with the related group call reference is on-going, see
subclause 11.3.1.1.1;

- inaRANflex configuration with group call redundancy: Address of the MSC within the redundancy pool, where
the group call isongoing (if so).
8.1.3.2 Initial Talker Information

Therelay MSC, and in a RANflex configuration (with or without group call redundancy) the group call serving MSC of
theinitiating service subscriber's current LAC, if this MSC is different from the VM SC, interrogate the GCR twice
when setting up the voice group call: The first GCR interrogation is triggered in the relay MSC by the service
subscriber or in aRANflex configuration (with or without group call redundancy) in the group call serving M SC by the
MAP service SEND_GROUP_CALL_INFO received from the VM SC. The second GCR interrogation is triggered in
the relay MSC by the MAP service Prepare Group Call or in a RANflex configuration (with or without group call
redundancy), if the anchor MSC is the group call serving MSC, by receiving the IAM from the VM SC.

At the first GCR interrogation the GCR shall store transient data in the GCR which are retrieved with the second GCR
interrogation. These data are:

- the initiating service subscriber's IMSI;
- the initiating service subscriber's talker priority;
- the initiating service subscriber's additional information; and

- the originating cell id.

8.2 Information managed per subscriber

8.2.1 Stored in the HLR
The following additional information shall be stored in the HLR:
- the subscription option for voice group calls which can be made in the HPLMN only or also in case of roaming;

- alist of all the group IDs a service subscriber is entitled to use.
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- optionaly, for each group ID alist of the talker priorities the service subscriber is allowed to use. The permission
to usetalker priority "normal subscriber” isimplied by the subscription for the group ID and does not need to be
stored explicitly;

Editor's note : Whether the HLR additionally stores for each group ID if the subscriber is allowed to transmit
application-specific datais ffs.

- optionaly, an information element containing operator specific additional information about the subscriber.
The group I1Ds are defined in subclause 9.1.

A service subscriber shall not be provided with more than 50 group IDs.

8.2.2 Stored in the VLR

The list of all the group IDs and related subscription data a service subscriber is entitled to use shall be brought forward
toaVLR at the same time as other subscriber information is copied, and VLR entries shall be modified when
corresponding HL R records are changed.

8.2.3 Stored in the SIM

Theinformation detailed in subclause 8.2.1, except for the operator specific additional information about the subscriber,
also needs to be stored on the SIM. The service subscriber shall be able to deactivate or reactivate a group ID by MMI
interaction so that the mobile station ignores notification messages to this group 1D, when the group 1D is deactivated.

If prefixes are used together with group 1Ds, these prefixes are not stored on the SIM. Moreover the group IDs on the
SIM are stored without any prefix.

8.2.3a Stored in the USIM

Theinformation detailed in subclause 8.2.1, except for the operator specific additional information about the subscriber,
also needs to be stored on the USIM. The service subscriber shall be able to deactivate or reactivate agroup 1D by MMI
interaction so that the mobile station ignores notification messages to this group ID, when the group ID is deactivated.

For each group ID where data confidentiality may be applied, the USIM needs to store the cipher algorithm to be used
and the possible group keys.

For each group ID the USIM needs to store indications whether the service subscriber is allowed to transmit
application-specific data.

If prefixes are used together with group 1Ds, these prefixes are not stored on the USIM. Moreover the group IDs on the
USIM are stored without any prefix.

8.3 Information used for routing of dispatcher originated voice
group calls

Routing of dispatcher originated calls shall be performed on the MSISDN number received at a GMSC in the
Initial_Address Message.

- Because the group call referenceisincluded in the called MSISDN number as defined in subclause 9.2d the
routing information can be derived by the routing function of the GMSC. The GM SC afterwards directly routes
the call request to the group call anchor M SC without requesting an HLR.

9 ldentities

9.1 Elementary identities for group calls

a) GroupID
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The group ID is a sequence of decimal digits with a maximum length depending on the composition of the group call
reference defined under c). The length of Group ID shall be in arange of 1 to 8 digits.

The mobile station derives the group 1D from the group call reference by identifying the longest group ID amongst
those stored in the SIM/USIM and matching the least significant digits of the group call reference. If no group ID is
stored in the SIM that matches the least significant digits of the group call reference, the mobile station is not able to
derive the group ID from the group call reference.

NOTE 1: The network should use Group IDs matching an initial part of other group IDs with greatest care, if at all.

EXAMPLE: A mobile station storing the group 1Ds 678, 2 678 and 42 678 (and only those) in the SIM will
derive group ID 2 678 from group call reference 13 452 678.

For definition of Group ID on the radio interface, A interface and Abis interface, see 3GPP TS 44.068 [11].
For definition of Group 1D coding on MAP protocol interfaces, see 3GPP TS 29.002 [13].
b) Group call arealD

The group call area ID is a sequence of decimal digits uniquely assigned to agroup call areain one network and with a
maximum length depending on the composition of the group call reference defined under c).

¢) Group call reference

Each voice group call in one network is uniquely identified by its Group call reference. The group call referenceisa
concatenated sequence of the group ID (as the least significant part) and the group call areaID (as the most significant
part). The group call reference shall have a maximum length of 8 decimal digits. The composition of the group call area
ID and the group ID can be specific for each network operator.

| Group call area ID | Group ID |

The group call referenceis equal to the group 1D when the group 1D has a length of 8 decimal digits.

For definition of Group Call Reference (with leading zeros inserted as necessary) on the radio interface, A interface and
Abisinterface, see 3GPP TS 24.008 [7], 3GPP TS 44.018[5] and 3GPP TS 44.068 [11].

For definition of Group Call Reference coding (also known as ASCI Call Reference, Voice Group Call Reference or
Voice Broadcast Call Reference) on MAP protocol interfaces, see 3GPP TS 29.002 [13].

NOTE 2: If prefixes are used together with group IDs, the least significant digit of the group call areaID contains
the prefix.
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9.2 Use of identities in the network

For each voice group call the identifications as defined in the following shall be used within the network for the related
purpose mentioned.

For voice group call services which are to operate in more than one PLMN, group identities have to be co-ordinated
between the network operators involved.

a) ldentitiesused for GCR requestsfor service subscriber originated voice group calls

For a service subscriber originated call, the identity of the call used by the MSC in which the call is originated to
interrogate the GCR shall consist of the originating serving cell identity as defined in 3GPP TS 48.008 and the group ID
as defined in subclause 9.1. In a RANflex configuration (with or without group call redundancy) the same identity is
used by the group call serving MSC to interrogate the GCR when it receives the MAP Send Group Call Info service.

Originating cell ID Group ID

A service subscriber initiating a voice group call hasto call the wanted group ID. The MSC in which thecall is
originated shall accumulate from the BSS the called group 1D and the originating cell ID.

If the group call area exceeds one MSC area, the identity used to interrogate the GCR by an MSC in which the call was
not originated shall consist of the group call reference as defined in subclause 9.1, except for the case in a RANflex
configuration (with or without group call redundancy) where the GCR interrogation in the group call serving MSC is
triggered by receipt of the MAP Send Group Call Info service.

Without a RANflex configuration: If the group call area exceeds one MSC area and the call was originated
-inarelay MSC,

thisrelay MSC will perform a second GCR interrogation when the anchor MSC sets up the link to the relay MSC (see
subclause 11.5).

In a RANflex configuration: If the group call area exceeds one MSC area and the call was originated
-inarelay MSC; or
- inalocation areafor which arelay MSC is the group call serving MSC,

thisrelay MSC will perform a second GCR interrogation when the anchor MSC sets up the link to the relay MSC (see
subclause 11.5).

In a RANflex configuration with group call redundancy: If the group call area exceeds one MSC area and the call was
originated

-inarelay MSC; or
- inalocation area for which arelay M SC (belonging to a redundancy pool) is the group call serving MSC,

thisrelay MSC or another relay M SC belonging to the same redundancy pool will perform a second GCR interrogation
when the anchor MSC sets up the link to the relay MSC (see subclause 11.5).

Independent of the configuration for the second GCR interrogation the relay M SC shall use the group call reference as
defined in subclause 9.1 as the identity.

b) Identitiesused for GCR requestsfor dispatcher originated voice group calls

In case of dispatcher originated call the identity used by the MSC to interrogate the GCR shall consist of the group call
reference as defined in subclause 9.1.

c) ldentitiesused for notificationsto service subscribers

Identities used for notification messages shall consist of the group call reference as defined in subclause 9.1.
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d) Identities used by dispatchersfor voice group call establishment

For dispatcher originated calls an MSISDN is dialled. The Country Code (CC) and National Destination Code (NDC)
are used as normal for routing purposes. The CC and NDC may be omitted for internal calls. The numbering schemeis
based on ITU-T Recommendation E.164. The Subscriber Number (SN) is used to indicate:

- therequest of agroup call by use of a prefix. The length of the prefix shall be 1 to 2 digits;

- thewanted group call reference as defined in subclause 9.1.

CcC NDC Prefix Group call reference

€) ldentitiesused for VLR requestsfor service subscriber originated group calls
The group 1D shall be used on the B-Interface for VLR requests.
f) Anchor M SC addressfor routing of service subscriber originated calls from originating M SC to anchor M SC

For service subscriber originated calls an anchor MSC addressis used as called party addressto route the call from the
originating M SC to the anchor MSC. The anchor M SC address structure is the same as for dispatcher originated calls
(see subclause d)) The Country Code (CC) and National Destination Code (NDC) are used as normal for routing
purposes. The numbering schemeis based on ITU-T Recommendation E.164. The Subscriber Number (SN) is used to
indicate:

- thereguest of agroup call by use of aprefix. The length of the prefix shall be 1 to 2 digits; the actual value of the
prefix may be different than the one dialled by dispatchers.

- thewanted group call reference as defined in subclause 9.1.

CcC NDC Prefix Group call reference

0) ldentitiesused for notificationsto dispatchers

Identities used for notification messages to dispatchers shall be identical to those used by dispatchersto initiate calls as
described in subclause d).

A notification identity is presented to a dispatcher terminal by making use of CLIP. Between the anchor MSC and MSC
to which the dispatcher is attached, the information may be carried using the Calling Party Number parameter or
Generic Number Parameter as agreed between the network operators. The Country Code (CC) and National Destination
Code (NDC) are used as normal for routing purposes. The numbering scheme is based on

ITU-T Recommendation E.164. The Subscriber Number (SN) is used to indicate:

- theindication of agroup call by use of a prefix. The length of the prefix shall be 1 to 2 digits; the actual value of
the prefix shall be the same as the one dialled by dispatchers

- thegroup call reference as defined in subclause 9.1.

CcC NDC Prefix Group call reference

The Screening Indicator shall be set to “Network Provided”

The Type of Number shall be set to “International”
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10 Operation and maintenance aspects

NOTE: A list and short description of the operation and maintenance aspects will be given. Thisincludesthe
options and parameters which can be set by the operator:

- handling of timers;

- registration aspects; etc.

11 Function and information flows

11.1  Group management

The group call attributes, as given in subclause 8.1 shall be entered and modified by the service provider. A list
providing information on necessary Operation and Maintenance actionsis given in clause 10.

11.2  Group membership management

Once the membership is established, the individual membership of the group can be placed in an active or deactive state
on the SIM/USIM by the user. If a subscriber has a group ID in an active state, the subscriber is able to establish voice
group calls corresponding to that group ID.

In a deactive state the mobile station prevents the service subscriber from establishing calls using the group 1D and the
corresponding notifications need to be "ignored” by the mobile station.

The active state and deactive state entries may be password protected as an implementation option.

Group IDs are listed in the subscription data within the network and on the SIM/USIM. The SIM/USIM must be
returned to the network operator or service provider for updating if the subscription isto be changed.

NOTE 1: Updating of subscription data over the radio interfaceis not considered. However, this shall not preclude
future applications if corresponding mechanisms may be implemented.

Users can interrogate their mobile stations to determine to which groups they are members and which subscriptions are
currently in an active state.

NOTE 2: Distribution and management of group ID prefixesis outside the scope of this specification.

11.3 Call management

11.3.1 Call establishment

A voice group call can be established by either a service subscriber or by a dispatcher.
11.3.1.1 Service subscriber call establishment

11.3.1.1.1 Initial stage

Theinitial signalling from the calling service subscriber informs the network that a voice group call isrequired and
details the group ID; it may specify originator-to-dispatcher information. No information relative to the group call area
is given by the calling service subscriber. As an option the calling service subscriber may add a prefix to the group 1D,
which istaken into acount by the network when selecting the area.
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The network shall perform a number of checksin order to determine how to handle the call:
- check of the ability of the subscriber to establish the call;
- check whether the call can be initiated from the cell;
- check of the existence of an on-going call of the same group call reference.

The originating MSC shall check the VLR records for the ability of the subscriber to start the call. If the service
subscriber has no subscription for the voice group call service with the indicated group ID, the call shall be released. In
addition, the VLR shall return barring and identity presentation restriction checks to the M SC.

In aRANflex configuration the originating M SC shall then derive the group call serving MSC address from the
originating location area. If the group call serving MSC is different from the originating MSC (or in a RANflex
configuration with group call redundancy if the originating M SC does not belong to the group call serving MSC
redundancy pool) then the group call serving MSC isinterrogated by means of the MAP service
SEND_GROUP_CALL_INFO. The interrogation request contains the originating Cell Id and the Group Id. It also
contains the initiating service subscriber's IMSI, the actual talker priority, and subscribed additional information.

If the group call serving MSC isarelay MSC for the group call, then its GCR shall derive the anchor MSC address and
the group call reference from the originating Cell 1d and Group Id, and return it to the VM SC. If the group call serving
MSC is the anchor MSC for the group call, then its GCR shall derive the group call reference from the originating Cell
Id and Group Id, and return it to the VM SC.

Without RANflex configuration or if in a RANflex configuration with or without group call redundancy the originating
MSC isthe group call serving MSC (derived from the originating location area) it shall then request information from
the GCR by giving the group 1D and the originating cell 1D as defined in subclause 9.2.

If the group ID has alength of 8 decimal digits, the operator can define for this group ID only one group call and one
group call areawithin his network. If the length of the group ID isless than 8 decimal digits, the operator can define
more than one group call using the same group ID, but different group call areas. Because of the possibility of
overlapping group call areas, each call requires a unique reference, assigned by the GCR related to the originating MSC
or the group call serving MSC (in a RANflex configuration with or without group call redundancy). The group call
reference shall be composed of the group 1D and agroup call area D (see clause 9).

If the length of the group ID islessthan 8 decimal digits, the GCR first derives the group call area D from the group 1D
and the originating cell ID. If no group call area ID isrelated to the group ID and originating cell 1D, the call shall be
released. If agroup call areaID isrelated to the group ID and originating cell 1D, the GCR shall transfer the
corresponding group call attributes to the M SC.

In anetwork supporting prefixes together with group IDs, the operator can define more than one group call areafor a
specific combination of group 1D and originating cell ID. In such anetwork, if the calling service subscriber has added
aprefix to the group ID, the GCR shall derive the group call areaID from the prefix. The last digit of the group call area
ID shall match the prefix. If the prefix is not provided or does not match the last digit of the group call arealDsto be
considered, the network shall select adefault value for the prefix and derive the group call area ID from this default
prefix. The default value for the prefix is dependent on the network of the originating MSC.

NOTE 1: Typically, thegroup call areaID derived from the default prefix value will select a complete group call
membership, not a subset, and the group call areawill include the group call areas derived from the other
prefix values.

NOTE 2: A mobile station not supporting the use of prefixes with group 1Ds can only set up voice group calsto the
group defined by the default prefix.

If the group ID has alength of 8 decimal digits, the group call referenceis equal to the group ID. The GCR shall check
whether the call was initiated within the group call area stored in the GCR. If not, the call shall be released; otherwise,
the GCR shall transfer the corresponding group call attributes to the MSC.

When the GCR has transfered the group call attributes to the MSC, the call shall be considered as on-going by the GCR,
unless the GCR's associated MSC acts as group call relay MSC in a RANflex configuration with or without group call
redundancy.

The GCR of the relay MSC and in a RANflex configuration with or without group call redundancy, if the group call
serving MSC of the initiating service subscriber's current LAC is different from the VM SC, the GCR of this group call
serving MSC shall store the initiating service subscriber's IMSI, talker priority, additional information and originating
cell id for later processing.
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If the originating MSC is not the group call anchor MSC for the voice group call asindicated in the GCR, then the voice
group call request shall be passed to the group call anchor MSC; in that case, if the initiation of the voice group call had

specified originator-to-dispatcher information and processing of originator-to-dispatcher information is supported by the
MSC, the originator-to-dispatcher information is transformed by the originating MSC into UUSL and sent to the anchor

MSC.

When passing the call request to the anchor MSC the originating M SC shall include the VGCS prefix plus group call
reference in the calling party number of the IAM. If in aRANflex configuration the originating MSC is not the group
call serving MSC, it shall in addition include the address of the group call serving MSC in the generic number
parameter of the IAM, with the number qualifier indicator set to "additional calling party number”. Without RANflex
configuration or if in a RANflex configuration with or without group call redundancy the originating MSC is the group
call serving MSC, it shall additionally include the address of the originating relay M SC in the generic number parameter
of the lAM, with the number qualifier indicator set to "additional calling party number", when passing the call request
to the anchor MSC.

If the group call reference is composed of Group 1D and group call areaID, it is possible that two service subscribers or
a service subscriber and a dispatcher or two dispatchers may attempt to establish a call using the same group ID and
corresponding to the same group call area ID. If the two voice group calls are established with the same group ID but
for different group call areas then separate voice group calls shall be established. If the group call areas overlap, it isup
to receiving mobile station to determine which call to participate in. If more than one call is made to identical group ID
and group call area, the network shall reject all but one of the call attempts.

If the group ID has alength of 8 decimal digits, if more than one call attempt is made to the same group ID, the network
shall reject al but one of the call attempts.

A service subscriber which is entitled by his subscription to establish voice group calls while roaming shall only be able
to use supra-PLMN group IDs as defined in subclause 9.1 in case of roaming. In case of roaming, the mobile station
shall only react on notifications for supra-PLMN group IDs.

If the GCR receives a new interrogation related to a group call reference where the call isindicated as on-going in the
GCR, the GCR shall provide the on-going status together with the group call reference and - in a RANflex
configuration with group call redundancy - together with the address of the M SC within the redundancy pool where the
group call is ongoing back to the MSC. The MSC shall then

a) inaconfiguration without RANflex;
b) inaRANflex configuration; and
¢) inaRANflex configuration with group call redundancy, if the group call is ongoing at the requesting M SC:

release the call with a cause user busy in case of a service subscriber originated call request. The mobile station of the
service subscriber shall then look for notifications of the respective group ID on the NCH and join the voice group call.

In case of adispatcher originated voice group call request, the MSC shall join the dispatcher to the conference bridge of
the voice group call, or

d) inaRANflex configuration with group call redundancy, if the group call is ongoing at another M SCwithin the
redundanc pool:

forward the original request to the M SC within the redundancy pool where the group call is ongoing.

Authentication of the calling service subscriber can be performed by the network as for normal calls.

11.3.1.1.2 Establishment of the transmission means

A voice group call channel shall be established in all the cells throughout the identified group call area using physical
channel s selected by the BSCs as appropriate. The downlink channels shall be established without any return signalling
from mobile stations. Whilst the downlink channel is being established, the M SC shall form a conference bridge
containing the appropriate channelsto all BTSsin the group call areaor in case of A-interface link sharing to al BSCs
in the group call area. The MSC is responsible for adding dispatchers to the conference bridge.

Alternatively, the network may establish voice group call channelsin acell on demand, i.e. if mobile stations respond to
the notifications as defined in subclause 4.2.2.1 (see "uplink reply procedure”). As a network option the applicability of
the uplink reply procedure for avoice group call can be controlled by the GCR of the anchor MSC. If the anchor MSC
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supports this feature, it shall allow all affected BSCsto establish voice group call channels on demand only if the GCR
indicates that the uplink reply procedure is applicable. If the relay MSC supports this feature, it shall allow all affected
BSCsto establish voice group call channels on demand only if the anchor M SC indicates during the establishment of
the voice group call that the uplink reply procedure is applicable.

In parallel, a dedicated suitable traffic channel may be alocated to the calling service subscriber if not already the case.

If the "talker channel parameter” is used and indicates that the network shall always establish and maintain a dedicated
channel for the talking service subscriber, a dedicated suitable traffic channel shall be allocated to the calling service
subscriber. If there are not sufficient radio resources in the originating cell to allocate a dedicated channel and a group
call channel, the group call establishment fails and the voice group shall be released.

The call will be considered established provided that at least the downlink channel in the originating cell, in the case of
a service subscriber originated voice group call, or the downlink channel in any one cell within the group call area, in
the case of adispatcher originated voice group call, is established. The MSC shall signal to the calling service
subscriber that this has occurred so that he knows when to start speaking. If a voice group call does not meet the above
conditions in apre-set time (Txx) then the call shall be released.

The mobile station shall indicate connection to the subscriber. If channels could not be established in particular cells
because of congestion, channels are allocated to these cells as soon as possible.

The MSC may retry the VGCS Assignment procedure to establish channels in cells where they are missing. If
supported, the procedure may be initiated when:

i) congestion (i.e. alack of A-interface circuits) prevented the VGCS ASSIGNMENT REQUEST message from
being sent to the BSS;

ii) aVGCS ASSIGNMENT FAILURE message is received and the cause val ue indicates an acceptable reason for
retry (e.g. no radio resource available);

iii) the radio and terrestrial resources for the group call channel are cleared (group call on-going) and the cause value
indicates an acceptabl e reason for retry (e.g. pre-emption);

iv) no response to the VGCS ASSIGNMENT REQUEST message is received (thisis determined by the MSC in an
implementation-dependent manner such as expiry of atimer); or

V) no responseis received following receipt of aVGCS QUEUING INDICATION (thisis determined by the MSC
in an implementation-dependent manner such as expiry of atimer).

NOTE: If A-interfacelink sharing or group call re-establishment by the BSS apply, the BSC isresponsible for
establishing/re-establishing channelsin cells and scenario (ii) and (iii) do not apply, unless A-interface
resources also need to be re-established (e.g. when the PCM system serving the A-interface circuit fails
(equipment failure)). Scenario (v) does not apply to A-interface link sharing and group call re-
establishment by the BSS.

The MSC may repeat the VGCS assignment procedure until a VGCS ASSIGNMENT RESULT message is received,
the call isreleased or an unacceptable reason for retry (e.g. protocol error between BSS and MSC) is received by the
MSC. The time between subsequent retriesis implementation-dependent. The MSC shall send each retry of the VGCS
ASSIGNMENT REQUEST over a new resource-controlling SCCP connection.

If amessage is received with an unacceptable reason for retry then existing procedures apply. |.e. the MSC shall initiate
the clearing of the radio and terrestrial resources, if necessary, and no further attempts to establish a group call channel
inthe cell are made.

While using the retry procedure the MSC shall maintain the call controlling SCCP connection to a BSS until the call is
released or until the M SC decides to stop any further attempts to establish group call channels for the call on aBSS
where no cells are established.
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11.3.1.1.3 Release of the dedicated transmission means of the calling service subscriber

The calling service subscriber shall be given a dedicated connection up to the time where the network requests him to
join the voice group call channel. If the calling service subscriber is not talking, the network requests him to join the
voice group call channel as alistener by use of achannel release procedure. Otherwise, the network shall request him to
join the voice group call channel as atalker by either a channel assignment procedure or a handover procedure or a
channel mode modify procedure.

If the "talker channel parameter” is used and indicates that the network shall always establish and maintain a dedicated
channel for the talking service subscriber, then the network shall not request the calling service subscriber to join the
group call channel aslong as heistalking.

For the time when the voice group call is established until the calling service subscriber becomes a listening service
subscriber for the first time, the "uplink busy" flag is set (see subclause 11.3.8). Mobile stations shall be programmed
such that if they originate the call, they indicate to the user that it is required that an indication of the desire to speak
should be made if he wants to speak. If thisis not done within a certain time, the mobile station sends an UPLINK_REL
message to the network and the uplink shall become free.

11.3.1.14 Release of the dedicated transmission means of mobile stations responding to a
notification

Mobile stations which respond to a notification for which no description of the voice group call channel was givenin
the notification message may be given a dedicated connection up to the time where the network requests the mobile
station to join the voice group call channel. If the service subscriber is not talking, the network requests him to join the
voice group call channel as alistener by use of a channel release procedure. Otherwise, the network shall request him to
join the voice group call channel as atalker by either achannel assignment procedure or a handover procedure or a
channel mode modify procedure.

11.3.1.1.5 void
11.3.1.1.6 void

11.3.1.2 Dispatcher call establishment

In the case of dispatchers originated calls the call request, in the form of an MSISDN number, shall be received at a
GMSC. Such acall can be treated by the GM SC as a normal mobile terminated call. In this case, the GM SC shall
interrogate an HLR, determined on the basis of the MSISDN number. The HLR in turn may either interrogate the
appropriate MSC/VLR to obtain an MSRN, or may supply an MSRN predefined in the HLR and related to the
respective group call reference in the MSC/VLR. If the HLR interrogates the M SC/VLR for the MSRN, the HLR shall
provide this MSC/V LR with the related IMSI including the group call reference as defined in clause 9.

Alternatively, the call request can be forwarded directly to the related group call anchor MSC on basis of the GMSC's
internal routing table. In this case, the group call reference shall aready be included in the requested MSISDN number
as defined in clause 9.

When interrogated by the group call anchor MSC, the GCR shall check if the calling line identity is within the list of
dispatcher identities allowed to establish the voice group cal. If not the case, the call shall be rejected.

After reception of the call request, the group call anchor M SC checks whether an on-going call of the same group call
reference exists, in which case for the following configurations

a) for configurations with or without RANflex;
b) for RANflex configurations; and

¢) for RANflex configurations with group call redundancy where the group call is ongoing at the call request
receiving MSC:

the group call anchor MSC shall add the dispatcher to the call, and for the following configuration

d) for RANflex configurations with group call redundancy where the group call is ongoing at another MSC within
the redundancy pool:
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the call request receiving M SC shall forward the call request to the MSC where the group call is ongoing.

At the point at which notification messages are sent to mobile stations, atone is relayed to the calling dispatcher to
inform the dispatcher that the message can commence.

11.3.1.3 Notification procedures

Different notification procedures shall be applied in relation to the mode of the mobile station as presented in Table 1
and Table 2 and defined in the following sections.

Table 1: Overview on different information messages for new or on-going calls

Incoming call type:| VBS or VGCS call point-to-point call
MS states:
Idle mode (section a) (standard paging)
Group mode, dedicated (section b) (section c)
channel
group receive mode and
group transmit mode (section b) (section c)
dedicated mode (section b) (standard Call Waiting)
(note)
NOTE: only for point to point calls with certain restrictions as defined in
3GPP TS 22.083.

Table 2: Overview on different information messages for incoming point-to-point short messages

MS states: Incoming point-to-point short messages
Idle mode (standard paging)
group mode, dedicated (standard SMS delivery) (note)
channel
group receive mode (section c)
group transmit mode (standard SMS delivery or section c) (note)
dedicated mode (standard SMS delivery) (note)
NOTE: see subclause 11.3.9.2.

a) Notification for mobile stationsin idle mode

Once the voice group call channel has been established in a cell or the network is waiting to receive notification
responses to establish a voice group call channel, notifications shall be broadcast on the NCH in that cell.

The position of the NCH is derived from the system information of the BCCH.

The notification messages shall include the group call reference and possibly the description of the voice group call
channel, the call priority if eMLPP is applied, the group cipher key number, and the emergency mode indication, if
applicable.

A notification message can contain no, one or more netifications.

The notification process needs to continue throughout the duration of the group call, in order to permit the "late entry”
of other mobile stations. Mobile stations moving into the group call area which are in idle mode shall be directed to the
voice group call channel by the notification messages, possibly by means of the notification response procedure.

The scheduling of the notification messages in a cell shall be managed by the BSS. Information can be added in the
messages to limit the required reception of NCH messages. The following constraints shall be met:

- thethreefirst initial notifications (i.e. the first for agiven group call) shall have priority over subsequent
notifications (i.e. the messages for an on-going group call) and must be sent as soon as possible;

NOTE 1: Inaddition initial notification messages for calls with or above an operator defined priority level can be
sent on all possible paging or access grant channels to reduce the delay for those mabile stations which
are not using Discontinuous reception (DRX).

- dafterwards, an on-going group call in the cell shall be periodically notified on the NCH.
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Since the information for the establishment of avoice group call is sent onto the NCH rather than on the PCH as for
normal point-to-point calls, the mobile station must listen to the PCH as well asto the NCH. A "reduced NCH
monitoring” mechanism can be used to save power in the mobile station when listening to the NCH.

A mobile station able to receive voice group calls either, depending on the implementation:

- can usethe "reduced NCH monitoring” mechanism. When entering a cell, the mobile station shall listen to the
NCH to get the notifications of the voice group calls on-going in the cell. Afterwards, the mobile station needs to
listen to the NCH only if it isinformed on the availability of a notification for a new voice group call. This shall
be based on the NCH status information provided, asindicated in 3GPP TS 44.018;

- do not apply the "reduced NCH monitoring” mechanism and read al possible paging or access grant channels.

b) Notificationsfor mobile stationsin group mode dedicated channel, group receive, group transmit or
dedicated mode

In addition to sending initial notification messages on the NCH for the voice group call, the BSS can provide initia
notification into on-going voice broadcast, group calls and point to point calls informing mobile stations partaking in
these calls of new voice group calls that are being set-up in the cell.

NOTE 2: The additional notification into on-going voice broadcast and group calls and point to point calls should
be provided by the BSS if the priority level of the new call is equal or higher than the O&M defined
priority level.

In order to do thisthe BSS sends initia notification messages on FACCH to al other ongoing voice broadcast, group
calls, and point to point callsin the cell. Theinitial notification message on FACCH shall contain the group call
reference, the priority level if eMLPP applies, possibly the TCH description which allows the mobile station to connect
directly to the new call without reading the NCH, and the emergency mode indication, if applicable.

An indication of change of notificationsin the current cell may be provided on SACCH by the BSS.

When the emergency mode is set or reset for avoice group call ongoing in acell, the BSS shall send additional
notifications on FACCH to all on-going voice broadcast, group calls, and point-to-point calls in the respective cell.

As amobile station option, the mobile station may read the NCH of the current cell while in group mode dedicated
channel, group receive, group transmit or dedicated mode in order to be notified on other voice group calls.

NOTE 3: Mobile stations may require an additional receiver to read the NCH in order to ensure a higher probability
of receiving notifications for all present voice group calls without degradation of the received speech
quality.

Late entry of mobile stations into ongoing high priority group calls and voice group callsin emergency mode is covered
by the following mechanisms:

- Late entrance in dedicated mode

If amobile station in dedicated mode is moving into an area where agroup call (VGCS or VBS) with priority
level equal or higher to an operator specific setting or a voice group call in emergency mode is ongoing, the
BSS shall resend the notification message to the mobile station on FACCH, if the mobile station has ASCI
capabilities. This natification shall be triggered by completion of the dedicated channel assignment.

Sending periodical notification on FACCH to the mobile station in dedicated mode is optional, and is done as
long as the group call (VGCS or VBS) with priority level equal or higher to an operator specific setting, is
ongoing or as long as the emergency mode is set for the voice group call, with a repetition period given by an
operator specific setting.

- Late entrance in group receive or group transmit mode

When agroup call (VGCS or VBS) with priority level equal or higher to an operator specific setting, is
established, or when the emergency mode is set for a voice group call, the BSS shall send periodical
notification on FACCH to all ongoing voice broadcast and group callsin the cell, except on the FACCH of
the group call (VGCS or VBS) which hasinitiated this periodical notification. By this method the mobile
station in group receive or group transmit mode moving into this cell is notified. Periodical notification on
FACCH isdoneaslong asthe group cal (VGCS or VBS) with priority level equal or higher to an operator
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specific setting, is ongoing, or as long as the emergency mode is set for the voice group call, with arepetition
period given by an operator specific setting.

NOTE 3a The operator determined Periodical FACCH notification period shall be a BSS specific operator setting
and be a minimum of 1sand maximum of 5s.

¢) Paging into on-going voice group calls
Paging into on-going voice group calls shall be provided as an implementation option.

In addition to establishing the links for the voice group call, the network can provide paging information into on-going
voice group calls informing mobile stations partaking in a voice group call of new incoming point-to-point calls. The
network can also provide paging information into ongoing voice group callsinforming mobile stations in group receive
mode or group transmit mode of incoming point-to-point short messages.

The mobile station shall be ready to receive a paging message on the FACCH containing the mobile subscriber identity
and the priority level if eMLPP applies.

In the event of areorganisation of the PCH the BSS shall inform the mobile stations via the SACCH that paging
reorganisation has occurred. A mobile station receiving this indication shall decode the BCCH in order to obtain the
new paging configuration.

As amobile station option, the mobile station may read its paging subchannel in the current cell in group receive mode
or group transmit mode in order to receive paging messages.

NOTE 4: Mobile stations may require an additional receiver to read its PCH subchannel in order to ensure a higher
probability of receiving all relevant paging messages without degradation of the received speech quality.
The additional receiver may be the same as used for reception of the NCH described under b) above.
11.3.1.4 Destination service subscribers

Mobile stations of destination service subscribers which are in idle mode shall listen to notification messages on the
NCH and move to the voice group call channel or respond to the notification.

Mobile stations which are busy shall either pre-empt the current call (if eMLPP is applied and the new call is of a
sufficient priority), or shall provide the service subscriber with an indication similar to call waiting, when applicable.

If the mobile station supports group 1Ds with prefixes and has stored prefixes for the group ID in the notification, the
mobile station shall only react as described previously in this subclause if the last digit of the group call area|D
included in the group call reference matches the default prefix or one of the prefixes stored for the group ID. If the last
digit of the group call area|D does not match then the mobile station shall not react as described previously in this
subclause, but may still react by making an acknowledgement as defined in subclause 4.2.5.

NOTE: Inanetwork supporting the use of prefixes together with the group 1D, a mobile station not supporting the
use of prefixes will react to notification messages and can participate in any voice group call for agroup ID for which it
has a subscription, regardless of any prefix used for setting up the voice group call.

11.3.1.5 Destination dispatchers

Destination dispatchers are connected into the voice group call as a standard point-to-point call. The notification of the
identity of the received group call shall be supplied in the Calling Line Identity, formatted according to sub-clause 9.2.

11.3.2 Call release

The voice group call can be terminated by the calling service subscriber or the calling dispatcher clearing it down, or by
any dispatcher nominated in the GCR allowed to terminate the call.

11.3.2.1 Call termination by the calling subscriber
The calling service subscriber will need to gain the uplink before he can issue a termination request.

If the mobile station uses the uplink with atalker priority different from "normal subscriber” it shall include this talker
priority in the termination request message. If the network supports uplink access option (i) as defined in subclause 7.2
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and A-interface link sharing applies, the MSC shall compare the talker priority included in the termination request
message with the talker priority stored for the current talker. If they are equal, the termination request is processed
further; otherwise the M SC discards the termination request message.

The MSC has to store the identity of the calling service subscriber and to check it against the identity of the service
subscriber which sends the voice group call termination request. If they are equal, the M SC shall accept the termination
request and release all resources. On the radio interface a channel release message shall be sent on the FACCH of all
cellsin the group call area and then all resources are freed.

11.3.2.2 Call termination by dispatchers

A dispatcher entitled to terminate the call can be a mobile subscriber or afixed line subscriber. The dispatcher may use
out-of-band DTMF messages as a means for the control of the call termination, if it isamobile dispatcher, or DTMF
tones, if it isafixed line dispatcher.

If the call isterminated by a mobile dispatcher using DTMF, the out-of-band messages START_DTMF(X) and
STOP_DTMF are sent viathe radio interface towards the network. If the out-of-band DTMF messages are sent by a
mobile dispatcher who is not controlled by the anchor MSC, the DTMF messages will be converted by the controlling
MSC (e.g. relay MSC or visited MSC) into DTMF tones and these DTMF tones will be sent through the network to the
anchor MSC.

If afixed dispatcher initiates DTMF tones, the DTMF tones will be sent through the network to the anchor MSC.

Both in case of a mobile and afixed line dispatcher the anchor MSC is responsible for the detection and collection of
the out-of-band or in-band DTMF signals. After the evaluation of the DTMF signals, the anchor MSC shall trigger the
appropriate function (see the figures 7b to 7d in 11.3.8).

In order to avoid the erroneous detection of the specific DTMF tone sequence for call termination by the MSC, this
sequence shall consist of at least three DTMF digits.
11.3.2.3 Call termination on expiry of no activity timer

A time-out mechanism is required such that, if the anchor M SC does not detect any activity (as specified in subclause
8.1.2.3) within a pre-set time, the call isterminated by the anchor MSC. For this atimer shall be provided with alength
as defined in the group call attributesin the GCR.

The network may provide an in-band indication, e.g. atone, to inform the participants of the group call about the
forthcoming expiry of the "no activity" timer.

11.3.3 Leaving of a dispatcher

A dispatcher can disconnect from the call at any time without terminating the call. In order to terminate the call a
dispatcher who is entitled to do this must use the explicit signalling described in subclause 11.3.2.2.

11.3.4 Leaving and returning to a voice group call

A service subscriber shall automatically disconnect from the call when leaving the group call area.

A service subscriber shall be able to disconnect from the voice group call by a de-selection/re-selection process.

A mobile station shall leave the voice group call by no longer listening to the voice group call downlink and returning to
idle mode. A voice group call isreturned to by listening to the periodic notification messages for that call, and reacting
on them appropriately.
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11.3.5 Cell change

11.35.1 Listening subscriber

In al cases change of cell shall beinitiated and performed by the service subscriber's mobile station. In order for the
service subscribers changing from one cell to another within the group call areaacell list for the neighbouring cells
belonging to this group call areais periodically broadcast on the downlink SACCH of the voice group call. In this case,
mobile stations entering a new cell shall perform cell change according to the algorithm C2, see 3GPP TS 45.008 and
3GPP TS 43.022.

M obile stations which want to enter acell shall listen to the BCCH and to the NCH to determine which channel they
shall retune to so that they can continue with the voice group call if availablein that cell.

NOTE: Maobile stations may require an additiona receiver to read the BCCH and NCH of the neighbour cellsin
order to ensure a higher probability of receiving the relevant messages without degradation of the
received speech quality. The additional receiver may be the same as used in subclause 11.3.1.3.

Mobile stations entering a new location area shall perform location updating as normal.

11.3.5.2 Talking subscriber

Standard mobile station assisted handover shall be used for the cell change of the talking service subscriber as defined
in 3GPP TS 45.008.

If the "talker channel parameter” indicates that the network shall always establish and maintain a dedicated channel for
the talking service subscriber, the channel alocated by the network in the target cell shall always be a dedicated
channel.

If the network supports uplink access option (i) as defined in subclause 7.2, collision cases between a handover of the
talking service subscriber to a voice group call channel and an uplink access message on the same group call channel
uplink shall be treated in the following way:

- when the BSS allocates the handover resources for the talking service subscriber, the BSS shall send an updated
UPLINK BUSY message in the target cell and no longer accept uplink access messages on this group call
channel uplink ;

- when the BSS already granted the uplink to another subscriber , the BSS shall delay the resource allocation for
the handover of the current talker to the same cell. If the M SC accepts the uplink request for the new talker , the
BSS shall cancel the handover resource allocation . Additionaly, if the current talker is served by the BSS, the
BSS shall release the current talker. Otherwise, if the MSC does not accept the uplink request for the new talker,
the BSS shall release the new talker and proceed with the handover of the current talker.

If the talking subscriber |eaves the group call area or enters a BSC area not belonging to the service area, the uplink
shall not be maintained by the network.

If the BSS does not know if one or more of the target cells are outside the group call area, the BSS shall use the MSC
controlled handover procedure. The MSC shall reject the handover in the case that all target cells are outside the GCA
and as an option release the uplink.

In a RANflex configuration with or without group call redundancy, if the target cell belongs to alocation area for which
the group call serving MSC is not the old cell's serving MSC, an inter MSC handover shall be performed.

11.3.5.3 Dispatcher

Dispatchers which are mobile subscribers shall change the cell by standard handover procedures.

11.3.6 New calls

Any service subscriber originated new voice group calls which have identical group ID and group call areato on-going
voice group calls shall be rejected by the network with cause busy. The mobile station shall then read the notifications
for the corresponding group ID on the NCH.
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For any dispatcher originated new voice group calls which are identical to on-going voice group calls as described
above the network shall include the dispatcher in the on-going call.

Otherwise, new calls are treated as detailed in subclause 11.3.8. In the case of congestion, voice group calls are treated
according to their priority with each BSC treating each downlink depending on the situation in each cell to which the
call issent. Therefore, it is possible that a voice group call might be established only in a subset of the required cells.

In the case where there are no conference bridges free, and pre-emption is not performed, then the call request shall be
rejected.

In the case of group members involved in group or point-to-point calls who have been informed of a new voice group
call, the mobile station shall make a decision as to which to monitor as if both the on-going call and new call were
point-to-point calls, and follow the procedure defined in 3GPP TS 23.067.

11.3.7 Uplink and Downlink management

11.3.7.1 Uplink transmission management
The downlink FACCH channel shall be used to indicate whether the uplink isin use.

If arequest to talk is made by the user and the uplink has been free the mobile station shall start to transmit
UPLINK_ACCESS messages as defined in the 3GPP TS 44.018.

If the network supports the use of talker priorities, a mobile station supporting the use of talker priorities may

- send arequest to talk even if an uplink busy indication is received, if the talker priority of the new request is
higher than the talker priority of the current talking service subscriber; or

- send an emergency mode reset request, if the emergency mode indication is signalled by the network.

If aVGCS _UPLINK_GRANT messageis received by the mobile station with a different request reference than that of
the access made by the mobile station, the mobile station shall not signal for afurther 1 s.

If in this time the uplink becomes busy, and the network does not support the use of talker priorities, the mobile station
shall indicate to the user that the access has been denied.

If in this time the uplink becomes busy, and the network indicates in the UPLINK _BUSY message atalker priority
equa or higher than the talker priority used by the mobile station in the UPLINK_ACCESS message or
PRIORITY_UPLINK_REQUEST message, the mobile station shall indicate to the user that the access has been denied;
otherwise, it shall resend the UPLINK_ACCESS message or PRIORITY_UPLINK_REQUEST message, respectively.

The user shall be provided with a short indication immediately after the reception of the VGCS_UPLINK_GRANT
which indicates that he can speak. Contention caused by simultaneous access messages on the uplink of the voice group
call channel shall be resolved as for standard random access procedures. If the uplink accessis rejected a further
indication shall be provided to the user to inform him that his access attempt was not successful.

The network then shall send an UPLINK_BUSY message on the FACCH of the voice group call channel downlink in
all cellsinvolved in the group call.

Signalling messages for call establishment and termination on the voice group call channel shall then only apply for the
mobile station currently using the uplink. All other mobile stations shall not respond to this downlink signalling. Once
the request to talk is over, this shall be indicated to the network by the mobile station, an UPLINK _FREE message is
broadcast on al FACCHsin the group call area.

If the network supports the use of talker priorities, the BSS shall include the priority of the current talker in the
UPLINK_BUSY message and shall repeat the message on the FACCH every T1 seconds.

If the network supports uplink access option (i) as defined in subclause 7.2, the BSS shall indicate in the
UPLINK_BUSY message which channel shall be used by service subscribers for an uplink request in the current cell.
The UPLINK_BUSY message can contain two different indications. The mobile station of the service subscriber shall
act:

- according to the "uplink access indication for talker priority” when signalling an uplink request with talker
priority higher than "normal subscriber" or an "emergency mode reset request; or
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- according to the "uplink accessindication for data’ when signalling an uplink request for sending application-
specific data.

If both indications are included in the UPLINK_BUSY message, they should be set to the same value.

If the "talker channel parameter” is used and indicates that the network shall always establish and maintain a dedicated
channel for the talking service subscriber, then the BSS shall set any uplink access indication included in the uplink
busy message (i.e. "uplink accessindication for data’, "uplink accessindication for talker priority”, or both) to "group

call channel uplink access'.
Otherwise, the BSS shall apply the following procedures:

If the talking service subscriber uses the group call channel uplink in the current cell, the BSS shall indicate in
the UPLINK_BUSY message that the RACH shall be used; otherwise it shall indicate that the group call channel
uplink shall be used. The BSS shall immediately send an updated UPLINK_BUSY message:

- inthe handover target cell when the BSS allocates the resources for a handover of the talking service
subscriber to the voice group call channel in the target cell;

- inthe handover target cell when BSS releases the resources allocated for the handover of the talking service
subscriber to the voice group call channel in the target cell, because handover failed,;

- inthe handover source cell after reception of a HANDOVER SUCCEEDED message;

- inthe current cell after the talking service subscriber has been switched within the cell from the group call
channel to a dedicated channel or vice versa.

When the BSS receives an indication from the M SC that the emergency mode is set in the network, the BSS shall
immediately send an UPLINK_BUSY message on the FACCH and include al so the "emergency mode indication™.

If the BSS receives aVGCS Additional Info message from the MSC, an ADDITIONAL_INFO message is broadcasted
on the FACCHs of the voice group call channel downlink in al cellsinvolved in the current group call. If the BSS
receives the additional information in the UPLINK_SEIZED_CMD, UPLINK_REQUEST_ACKNOWLEDGE or
UPLINK_REJECT_CMD message then the BSS may include the information in the UPLINK BUSY message instead
of sending it in a separate ADDITIONAL_INFO message on the group call channel downlink. The BSS shall repeat the
ADDITIONAL_INFO message on the SACCHSs of the respective voice group call channels every T2 seconds, until the
uplink isreleased, or the BSS receives an Uplink Release Command message or Uplink Seized Command message for
the respective voice group call from the MSC.

If the BSS receives aVGCS Additional Info message from the MSC and the current talker on a dedicated channel is
pre-empted by another service subscriber with a higher talker priority, the BSS shall transmit the additional information
about the new talker also to the current talker when releasing his dedicated channel.

11.3.7.1a  Transfer of a talking service subscriber to a dedicated connection

The network may decide to switch atalking service subscriber's mobile station from the voice group call channel to a
dedicated standard uplink/downlink at any time. The talking subscriber's voice group call channel and the dedicated
channel may belong to different cells within the group call area, i.e. the network may request the talker to perform a
handover. The dedicated connection shall then be maintained up to the instance where the network decides that the
mobile station shall join the voice group call channel again.

If the "talker channel parameter” is used and indicates that the network shall always establish and maintain a dedicated
channel for the talking service subscriber, a dedicated traffic channel shall be allocated to the talking service subscriber.
If there are not sufficient radio resources to allocate a suitable dedicated channel in a cell within the group call area, the
MSC shall release the uplink of the voice group call channel used by the talking service subscriber.

11.3.7.1b Release of the dedicated transmission means of a talking service subscriber

For the release of the dedicated transmission means of atalking service subscriber the procedures specified in subclause
11.3.1.1.3 apply accordingly.
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11.3.7.2 Mute/Unmute downlink of the talker

This subclause appliesto networks where the talking service subscriber may use the voice group call channel. The
handling of the Mute/Unmute requests by the anchor MSC is shown in Figure l1a.

The mobile station of the talking service subscriber shall mute the downlink to avoid non intelligible echoes when it is
commanded by the network to mute the downlink. On request of the dispatcher, the network can command the mobile
station of talking service subscriber to mute or unmute the downlink.

If adispatcher originatesaVGCS call, he is alowed to talk immediately when the VGCS call is established. If a
dispatcher joins or re-joins an ongoing VGCS call, he is allowed to talk to the ongoing VGCS call at any time without
need to indicate this by any kind of signalling. If there is atalking service subscriber using the uplink of the group call
channel, he will not be able to hear the dispatcher's voice.

If adispatcher wishesto talk to the talking service subscriber and all members of the ongoing group call, he shall
indicate his wish by means of an operator-defined operation (viaDTMF). If the dispatcher has finished speaking, he
shall indicate this by means of another operator defined operation (via DTMF). These operations will trigger the
network to command the talking service subscriber’s M S to mute or unmute the downlink of voice group call channel.

When the network has detected a valid unmute request from a dispatcher it may optionally indicate the recognition of
thisrequest by playing a “grant tone” to be received by the requesting dispatcher only. The grant tone will be sent in-
band. The attributes of the grant tone (e.g. frequency and duration) are network operator specific.

A dispatcher can be a mobile subscriber or afixed line subscriber. The dispatcher uses out-of-band DTMF messages if
it isamobile dispatcher, or DTMF tones, if it isafixed line dispatcher. In case of a mobile dispatcher, the out-of-band
messages START_DTMF(X) and STOP_DTMF are sent via the radio interface towards the network. If the out-of-band
DTMF messages are sent by a mobile dispatcher who is not controlled by the anchor MSC, the DTMF messages will be
converted by the controlling MSC (e.g. visited MSC) into DTMF tones and these DTMF tones will be sent through the
network to the anchor MSC. If afixed line dispatcher initiates DTMF tones, the DTMF tones will be sent through the
network to the anchor MSC.

NOTE: Thetransport of DTMF tones within the network is detailed in figures 7b, 7c and 7d.

Both for mobile and fixed line dispatchers the anchor MSC is responsible for the detection and collection of the out-of-
band or inband DTMF signals. After the evaluation of the DTMF signals, the anchor MSC shall trigger the appropriate
action (i.e. send/not send the SET_PARAMETER message according to previous paragraphs, playing of the optional
grant tone).

The DTMF sequences used for signalling are implementation specific. These two DTMF sequences shall not be the
same.

ETSI



3GPP TS 43.068 version 11.4.0 Release 11

53 ETSI TS 143 068 V11.4.0 (2013-02)

process Mute_Unmute

1(3)

No DT Talking
No SS Talking

A DT Talking

No SS Talking

decrement
n alkers

! o !In the states on the following diagrams: MThe input signal [The input signal
| a IADT is a Dispatcher Terminal. 1"0x DT Starts Talking’ 1" DT Stops Talking"
- |SS is Service Subscriber. |where "xxx" is either "Talking" | where "xxx" is either "Talking"
"A DT Talking" should be interpreted as or "Non-Talking" is a shorthand or "Non-Talking" is a shorthand
I meaning that one or more DTs are talking 1o represent a signal lto represent a signal
| "Talking" for a dispatcher means that it has sent |"xxx DT sends Start to Talk sequence” |"x DT sends Stop Talking sequence”
the Start Talking request, but notyet sentthe ~~ — — — — — — — — - T TS = T o m
Stop Talking request.
I"no_of_talkers" only relates to the number
| of DTs currently talking and does not inlude the SS
SS Initiate;
VGCS
no_of_talkers:=0 no_of_talkers:=0
No DT Taking A DT Talking
SS First Talker SS First Talker
Dedicated Channel Dedicated Channel
DT Leaves DT Stops SS Releas DT Starts DT Joins ss Releas< Talking Dré Talking DT< Nan-mlkm%gT Nan-xalkm%f Talking DTQ Non-nalkm%gr DT Joins
Call Talking Uplink Talking Call Uplink Stops Talkh Leaves Cal Stops Talkh Leaves Cal Starts Talkh Starts Talkh Call
— ]

increment
no_of_talkers

No DT Talking

No SS Talking

Figure la:

Handling of Mute/Unmute Requests in Anchor MSC (Sheet 1 of 3)

process Mute_Unmute

[ 1The input signal
| a I"xxx DT Starts Talking
c___2

to represent a

I"xxx DT sends Start to Talk sequence”

No DT Talking

SS Talking
Downlink Muted

signal

where “xxx" is either "Talking"
or “Non-Talking" is a shorthand

The input signal
I"xxx DT Stops Talking'

2(3)

|where "xxx" is either "Talking"

or
|

“Non-Talking" is a shorthand

to represent a signal

1"xxx DT sends Stop Talking sequence”

A DT Talking
No SS Talking

DT Stops
Talking

DT Starts
Talking

DT Leave: DT Joins
Call Call

Uplink

ss Re\eas<

SS Reque;

Uplink

DT Joins
Call

Talking DT,
Stops Talki

<

Talking DT,
Leaves Cal

Non-talking/OT
Stops Talki

Non-talking/DT
Leaves Cal

Non-talking/DT
Starts Talki

Talking DT,
Starts Talkh

no_of_talkers:

A DT Talking

SS Talking
Downlink Unmuted

decrement
no_ lkers

increment
no_of_talkers

No

fo_of_talkers
=0?

No DT Talking

No SS Talking

Figure 1la: Handling of Mute/Unmute Requests in Anchor MSC (Sheet 2 of 3)

ETSI




3GPP TS 43.068 version 11.4.0 Release 11

54

ETSI TS 143 068 V11.4.0 (2013-02)

process Mute_Unmute

[
| a LA
e ut signal
I"xxx DT Starts Talking"
|where "xxx" is either "Talking"
or "Non-Talking" is a shorthand
to represent a signal
I"xxx DT sends Start to Talk sequence”
No DT Talking
No SS Talking
DT Stops DT Leave: DT Joins DT Starts SS Reque;
Talking Call call Talking Uplink

no_of_talkers:=1

ITheinputsignal

I"xxx DT Stops Talking"

|where "xxx" s either *“Talking"

or "Non-Talking" is a shorthand

to represent a signal

I"xxx DT sends Stop Talking sequence"”

3(3)

ADT Talking
SS Talking

Downlink Unmuted

SS Rele:
Uplink

Talking D
Leaves C:

<

Talking DT,
Stops Talki

Non-Talkil
Starts Tall

DT Joins

4

Non-talking/ T
Stops Talki

Non-talking/DT
Leaves Cal

Talking DT,
Starts Talki

b1
ki

decrement
tal

A DT Takking

No SS Talking

No DT Talking
SS Talking
Downlink Muted

T

increment
no_of_talkers

No

Figure 1la: Handling of Mute/Unmute Requests in Anchor MSC (Sheet 3 of 3)

ETSI



3GPP TS 43.068 version 11.4.0 Release 11 55 ETSI TS 143 068 V11.4.0 (2013-02)
process Mute_Unmute _handling_Relay MSC re— i 1(2)
- - - - | In the states on the following diagrams:
r-——----- o | ADT is a Dispatcher Terminal.
N | SS is Service Subscriber.
| e e e - - - - -
|
- o
Fem e =
|
— — — 4NoVGCS
|
Lo

,,,,,,,, . \ A
SS first talker | SS Initiates VGCS | calling SS initiates GC
Dedicated ~ — — — 1VGCS from setup — — from A-MSC area or DT
channel | R-MSC area from A-MSC | initiates GC.

******** a [ ST T T oo T oA
no muting 1 VGCS GC ' Forward GCS Forward GCS |
needed ‘“ 5 established. 7 from A-MSC from A-MSC ‘“ !

77777777 ] Talking SS on . | VGCS GC . |

dedicated Ch. : estabished :
| |
| |
| [ [ | |
change ! . . !
SS Releases N Uplink Uplink 2
h talking SS A L - — —>REL
Uplink on VG ch ‘ free ‘ busy
[ o
e Release from L
| Fm————— == A-MSC '
r -
o (SSorDT |
- Network initiated or |
 decides no activity |
- time out) |
SS Talker in
e AMSC area
no SS talker no SS talker
VGCS onging VGCS onging
e a
] acknowledged by Forward GCS |
! T AMSC from A-MSC 3 !
e -
| Fr——--
| |
| |
e ~ |
| Release from | |
| A-MSC = |
SS requests ! (SS 63U [ ! Uplink
Uplink from | initiated or | - — SREL L — 2\ Upln
R-MSC area no activity | busy
time out) |
mute downlink indication .
received from A-MSC Idle /S\_SMTSaclk:;é;
with UplinkRequestAck
[
,,,,,,,, |
Mute ForwardGCS ~  _ _ Nwuplink | _ _ S F - OREL
Downlink from A-MSC Release from -
,,,,,,,, A-MSC L
(SSor DT |
initiated or |
no activity |
Talking SS on Talking SS on time out) |
Voice Group ch in Voice Group ch in noSStalkker | — - - - - - -~ —
R-MSC area R-MSC area VGCS onging dl
downlink unmuted downlink muted e
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11.3.7a Signalling procedures for the user plane

11.3.7a.1  Group call re-establishment by the BSS

The MSC and BSC negotiate during the setup of a voice group call whether "group call re-establishment by the BSS" is
supported by both entities.

If "group call re-establishment by the BSS" is supported by both entities or the network uses a transmission architecture
with A-interface link sharing, the following procedures apply:

i) If the BSS needsto release the group call channel in acell due to an equipment failure or another BSS-generated
reason (e.g. preemption), the BSS shall inform the MSC of the failure with either:

- Uplink Release Indication and VGCS Assignment Status message if the group call channel is serving the
current talker; or

- VGCS Assignment Status message if the group call channel is not serving the current talker.
Theterrestrial resource for the group call channel is not released by the MSC.

ii) When the condition that caused the failure is subsequently removed, the BSS shall re-allocate a radio resource
for the group call channel and inform the M SC of the recovery with aVGCS Assignment Status message.

iii) If A-interface link sharing is used, each of the VGCS ASSIGNMENT STATUS messagesin item (i) and (ii)
shall be sent after expiry of timer Tast.

Otherwise, if "group call re-establishment by the BSS" is not supported by both entities and the network does not use a
transmission architecture with A-interface link sharing, the following procedures apply:

i) If the BSS needsto release the group call channel in a cell due to an equipment failure or another BSS-generated
reason (e.g. preemption), the BSS shall inform the MSC of the failure with either:

- Uplink Release Indication if the group call channel is serving the current talker; or
- Clear Request if the group call channel is not serving the current talker.

ii) The MSC shall then initiate the clearing of the radio and terrestrial resources for the group call channel. If
supported, the MSC may retry the VGCS Assignment procedure for the cell, depending on the reason for release.

Group call re-establishment by the BSS does not apply to the dedicated link of the talker. If the BSS needs to release the
dedicated channel of the talker due to an equipment failure or another BSS-generated reason (e.g. preemption), the BSS
shall inform the MSC of the failure with an Uplink Release Indication. The MSC shall then initiate the clearing of the
radio and terrestrial resources for the dedicated channel.

11.3.8 Overview of signalling

In this overview, the messages required to implement the specified concept are identified, and brief details are given of
each message.

A diagrammatic representation of the voice group call message structure proposed and actions required are given in
figures 2 to7j.

In order to simplify the message flows for voice group call establishment and call termination, the interaction between
the MSC and the GCR is only shown for the M SC where the originator of the group call islocated or, for the case of a
group call originated by a dispatcher, only for the anchor MSC. In all cases, a similar interaction also takes place
between the other M SC(s) and associated GCR(s) involved in the group call.

Summary of figuresin this subclause:
Figure 2: voice group call establishment by a service subscriber roaming in the anchor MSC areg;
Figure 3: voice group call establishment by a service subscriber roaming in the relay MSC area;

Figure 3a: voice group call establishment by a service subscriber in a RANflex configuration;
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Figure 3b: voice group call establishment by a mobile dispatcher or fixed line dispatcher;

Figure 3c: Signalling information required for establishing voice group calls by a service subscriber in a RANflex
configuration with group call redundancy

Figure 4: uplink access request in the anchor M SC area without talker priority (uplink free);

Figure 4a: uplink access request in the anchor MSC area with talker priority "privileged subscriber" (uplink free,
subseguent talker on dedicated channel);

Figure 4b: uplink access request in the anchor MSC area with talker priority "emergency subscriber" (uplink busy,
access via group call channel uplink, subsequent talker on dedicated channel);

Figure 4c: uplink access in the anchor MSC area with "emergency mode reset request” (uplink busy, access via group
call channel uplink);

Figure 4d: uplink access request in the anchor MSC area with talker priority "privileged subscriber" (uplink busy, access
via RACH, subseguent talker on group call channel uplink);

Figure 4e: uplink access in the anchor MSC area with "emergency mode reset request” (uplink busy, access via RACH);
Figure5: uplink access request in the relay M SC area without talker priority (uplink free);

Figure 5a: uplink access request in the relay M SC area with talker priority "privileged subscriber" (uplink busy, access
viaRACH, subsequent talker on group call channel uplink);

Figure 5b: dispatcher indicates wish to speak, talker attached to the anchor MSC;
Figure 5c: dispatcher indicates wish to speak, talker attached to the relay MSC;

Figure 5d: mobile dispatcher roaming in a non-Anchor MSC areaindicates wish to speak, talker attached to the anchor
MSC,

Figure 6: uplink release requested by the network;

Figure 6a uplink release requested by the network; preemption of the current talker by a privileged talker;
Figure 6b: uplink release, talker on a dedicated link (normal case);

Figure 6¢: uplink release, talker on a dedicated link (loss of radio contact or equipment failure (TRX, PCM, ...));
Figure 6d: uplink release, talker on group call channel (normal case);

Figure 6€e: uplink release, talker on group call channel (loss of radio contact);

Figure 6f: uplink release, talker on group call channel (equipment failure (TRX, PCM, ...)), group call re-establishment
by the BSS not supported;

Figure 6g: rel ease after equipment failure (TRX, PCM, ...) concerning a cell not serving the talker, group call re-
establishment by the BSS not supported;

Figure 6h: A-interface link sharing used or group call re-establishment by the BSS supported: Uplink release for the
talker on group call channel after equipment failure (TRX, PCM ...)

Figure 6i: A-interface link sharing used or group call re-establishment by the BSS supported: Release after equipment
failure (TRX, PCM, ...) concerning a cell not serving the talker;

Figure 6j: A-interface link sharing used or group call re-establishment by the BSS supported: Release after equipment
failure concerning the link between MSC and BSS;

Figure 7: termination of the group call by the calling service subscriber;

Figure 7a: voice group call establishment by a service subscriber using immediate setup;

Figure 7b: signalling for DTMF digit entry by an entitled mobile dispatcher controlled by the anchor MSC;
Figure 7c: signalling for DTMF digit entry by an entitled mobile dispatcher controlled by a visited MSC;
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Figure 7d: signalling for DTMF digit entry by an entitled fixed line dispatcher;
Figure 7e: Validation of Priority Uplink Requests for a ciphered group call;

Figure 7f: A listener in the anchor M SC area sends application-specific data to the other group call members, while the
group call channel uplink in the cell isfree;

Figure 7g: A talker in the anchor M SC area sends application-specific data to the other group call members;

Figure 7h: A listener in arelay M SC area sends application-specific data to the other group call members, while the
group call channel uplink in the cell isfree;

Figure 7i: After receiving application-specific data, a service subscriber in the anchor M SC area sends a confirmation
for the received data to the other group call members, while the group call channel uplink in the cell isfree;

Figure 7j: A listener in the anchor M SC area sends application-specific data that is not time-critical viaRACH to the
other group call members, while the talker is using the group call channel uplink in the same cell.

MS' MSs BSS MSC-A VLR GCR FNT MSC-R

[SYS_INFO (NCH alocated)]
D S — DS

RACH (CHAN_REQ)

................... >
COM_L3 INFO
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.
PROC_ACC_ACK
Authentication & Ciphering <mmmmmen
< >
SETUP
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‘ Periodic SACCH Info

UPLINK_RELEASE (NOTE 43)

------------------- > UPLINK_RELEASE_IND
_______________ >
FORW._GROUP CALL_SIGNAL. (uplink rel
ind)
>
CHAN_RELEASE CLR_CMD
R S —
| ] CLR_COMP
DISC | |- >
___________________ >
___________________ >
NOTE: MS' = calling service subscriber mobile station;
MSs = destination service subscriber mobile stations;
ENT = fixed network user terminal;

MSC-A = anchor MSC;
MSC-R  =relay MSC.

Figure 2: Signalling information required for establishing voice group calls
by a service subscriber roaming in the anchor MSC area

SYS INFO (NCH allocated): Message used to indicate if the NCH is allocated on the CCCH in the cell.
Initial RACH CHAN_REQ: Standard message.
IMM_ASS: Standard message sent on the AGCH.

SERV_REQ (voice group call): Modified form of the current call request message L3-MM CM SERVICE REQUEST
sent on the allocated channel. Teleservice Voice group call isindicated.

UA (SERV_REQ): This message is used to acknowledge the layer 2 link and provide contention resol ution of the
service request.

COM_L 3 INFO: The MSC is provided with initial information about the voice group call.
NOTE 1: Messages flows for authentication and ciphering are not represented although performed as normal.

PROC_ACC_REQ: The MAP_PROCESS ACC_REQ message is sent to the VLR to check the requested VGCS
teleservice against the subscription data.

PROC_ACC_ACK: The MAP_PROCESS ACC_ACK message acknowledges the requested service.

Authentication and Ciphering: Authentication and Ciphering may be performed. Acknowledgement of the service
request can aso be performed by sending the CM SERVICE ACCEPT.

SETUP: The MSC is provided with details about the voice group call. Optionally this message may contain a talker
priority.

NOTE 2: Alternatively, an IMMEDIATE_SETUP may have been send as the initial message including all details
of the voice group call. In this case no SETUP message must be sent.

SEND_INFO_OUT: Therequested group ID istransferred to the VLR in the
MAP_SEND_INFO_FOR_OUTGOING_CALL message.
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COMPLETE_CALL: The VLR returnsthe MAP_COMPLETE_CALL message confirming the use of the requested
group ID. The VLR aso returns additional information about the calling service subscriber, if available.

GCR_INT: The group call attributes are requested from the GCR through the GCR Interrogation message sent by the
MSC.

GCR_INT_ACK: Therequested information is returned from the GCR in the GCR Interrogation Ack message.
ASSIGNMENT_REQUEST: Standard message.

CHAN_MOD_MODFY: Standard message to modify the channel mode in case of very early assignment.
CHAN_MOD_MODFY_ACK: Standard message to acknowledge the modification of the channel mode.
ASSIGNMENT_COM PLETE: Standard message.

NOTE 3: Alternatively, early assignment or OACSU procedures might be applied with the corresponding
assignment messages hot presented in figure 2.

VGCS_SETUP: This message is sent from the MSC to all affected BSCs, [one dedicated message for each BSC,]
including the group call reference with the eM LPP priority, and optionally the call priority.

VGCS _SETUP_ACK: Acknowledgement message from the affected BSC in answer to the VGCS_SETUP message. If
the setup is not successful, aVGCS_SETUP_REFUSE message shall be sent instead.

VGCS ASSIGNMENT_REQ: This message is sent from the MSC to all affected BSCs, [one dedicated message for
every reguested channel in a cell] including the group call reference, the channel type and possibly the call priority and
details on the ciphering.

NOTE 4: Asan operator option the voice group call channels, the links to them and optionally also the links to
dispatchers can already be established and permanently reserved in order to speed up the call set-up for
emergency voice group calls.

In case of A-interface link sharing this message shall contain alist of al cellsin the group call area served by this BSC.
If the entire list of cell identifiers does not fit into the message, one or more VGCS AREA CELL INFO messages with
additional cell identifier lists shall be sent. If the cell of originis served by this BSC, the cell shall be included in the
VGCS ASSIGNMENT REQUEST message.

VGCS AREA_CELL_INFO: This message shall contain the cell IDsthat did not fit into the VGCS ASSIGNMENT
REQUEST message in case of A-interface link sharing.

VGCS ASSIGNMENT RESULT: Acknowledgement message from the affected BSC in answer to the assignment
requests. If the assignment is not successful, aVGCS_ASSIGNMENT_FAILURE message shall be sent instead.

In case of A-interface link sharing this message shall be sent as soon as a channel could be established to the cell of
origin or, if the cell of originis not served by this BSC, to any other cell. Then timer Tast shall be started.

Tast: In anetwork supporting A-interface link sharing timer Tast shall be used to measure the duration between
periodic reports from the BSC to the MSC of Group Call Area cells for which channels have been assigned or released
since the last periodic report. When timer Tast expires, if new cellsin the Group Call Area have been established or
existing ones have been released, pre-empted or failed, the MSC shall be informed of the changes (see subclause 7.1b).
Timer Tast shall be started again to measure the period of time until the next report. The timer shall be stopped when
the cal is released.

VGCS ASSIGNMENT_STATUS: This message shall be sent in case of A-interface link sharing from the BSC to
inform the M SC about the status of the channel establishment to the cells of a given VGCS call. This message shall be
sent after timer Tast expires and new channels are established or existing channels were released, pre-empted or failed.
This message shall also be immediately sent, and Tast restarted, when al cells for a given group call area served by the
BSC are established, indicating this.

SETUP to fixed network users: Based on the information determined about the users of external networksto be
involved in the call, the MSC shall initiate calls to these users in the normal manner, depending on their mode of
connection into the MSC, and shall connect them into the conference bridge. Alternatively normal callsto GSM
subscribers may be established for dispatchers being GSM subscribers which are not presented in the diagram.
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PREPARE_GROUP_CALL: The group cal attributes are sent to every relay MSC and a Group Call number for call
set-up to is requested.

PREPARE_GROUP_CALL_ACK: The Group Call number for call set-up is returned to the anchor MSC.
SETUP to M SC-R: The ISUP connection is set-up to the relay MSC.
CONNECT from M SC-R: Set-up of the ISUP connection to the relay MSC is confirmed.

SEND_GROUP_CALL_END_SIGNAL: Indicates to the anchor MSC that at least one voice group call channel has
been established in the relay MSC area.

FORWARD_GROUP_CALL_SIGNALLING (IMSl, additional info): The IMSI of the service subscriber who has
established the voice group call and who is allowed to terminate the call is sent to every relay MSC. If the network
supports the use of talker priorities, the message includes also the talker priority. Furthermore, the message provides
additional information about the current talking service subscriber, if available.

Txx: Timer implemented in the MSC which is started with receipt of the SETUP message from the calling service
subscriber. If the timer expires before the conditions for establishment have been met, as per subclause 11.3.1.1.2, then
the call shall be released.

NOTIF_REQ (NCH): Messages for notification which contain the group call reference, the priority of the call if
eMLPP is applied, and possibly the channel description of the voice group call channel to which the mobile stations
shall listen and the number of the group key used for ciphering.

NOTIF_REQ (FACCH): Message for notification sent on the FACCH to the mobile stations currently involved in
other calls. The natification on the FACCH shall include the group call reference, and the priority level and may also
include the channel description and the group ciphering key numbers.

UPLINK_SEIZED_CMD: If the network supports the use of talker priorities, this message informs the BSS about the
talker priority of the current talking service subscriber and about the status of the emergency mode. The MSC may also
include additional information about the current talking service subscriber, if the information is available when sending

this message.

UPLINK_BUSY:: If the network supports the use of talker priorities, this connectionless RR message is sent on the
downlink FACCH to inform all mobile stations about the talker priority of the current talking service subscriber and
about the status of the emergency mode. The network may also include additional information about the current talking
service subscriber, if the information is available when sending this message and there is sufficient space available in
the message. The message is repeated on the FACCH every T1 seconds.

VGCS _ADD_INFO: The MSC sends additional information about the current talking service subscriber to all BSCs,
unless the information was already included in the UPLINK _SEIZED CMD message.

ADD_INFO: The BSCs broadcast the additional information on the FACCH to all listeners. , unless the information
was aready included in the UPLINK_BUSY message

Periodic ADD_ INFO (SACCH): The message is repeated on the SACCH every T2 seconds.

Periodic NOTIF_REQ (NCH): The notifications are sent periodically so that mobile stations moving into the area can
join the voice group call.

Periodic SACCH Info: Periodic messages sent on SACCH. This message may include:
- information of changes of notifications;
- information used for cell re-selection.

CONNECT: Information to the mobile station of the calling service subscriber that the VGCS is established with the
related group call reference as the connected number. The CONNECT message is sent as soon as conditions for
establishment are met, as per subclause 11.3.1.1.2. If the SETUP message from the calling subscriber contained a talker
priority, the MSC returns the talker priority used by the network. Thiswill be lower than the requested talker priority, if
the subscription check for the requested talker priority was unsuccessful.

UPLINK_RELEASE: When the calling service subscriber wants to become a listening service subscriber for the first
time, a message indicating release of the uplink is required to be sent from the MSto the BSS in order to set the uplink
free.

ETSI



3GPP TS 43.068 version 11.4.0 Release 11 64 ETSI TS 143 068 V11.4.0 (2013-02)

NOTE 4a: For different cases of uplink release and the related message flows refer to Figure 6.b to 6.g.
UPLINK_RELEASE_INDICATION: The BSSinformsthe MSC on the uplink release.

FORWARD_GROUP_CALL_SIGNALLING (uplink release indication): This messageis sent to every relay MSC
to indicate that the uplink is free.

CLEAR COMMAND : The MSC requests the BSS to clear radio and terrestrial resources associated with originator
dedicated link if not already done.

CHAN_RELEASE: The BSS sends a channel release message to the calling service subscriber's mobile station
including the channel description of the voice group call channel to which the mobile station shall tune to.

NOTE 5: Alternatively, if no UPLINK _RELEASE has been sent to the network by the mobile station, the network
may transfer the mobile station to the voice group call channel by the channel mode modify procedure or
by an assignment procedure or by a handover procedure.

DISC: Two layer 2 disconnect messages shall be sent by the mobile station to the network.
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CHAN_RELEASE CLR_CMD
D S —
DISC CLR_COMP
______________________________ >
LU L L
NOTE: MS' = calling service subscriber mobile station;
MSs = destination service subscriber mobile stations;

MSC-A = anchor MSC;
MSC-R =relay MSC

Figure 3: Signalling information required for establishing voice group calls
by a service subscriber roaming in the relay MSC area

SYS INFO (NCH allocated): Message used to indicate if the NCH is allocated on the CCCH in the cell.
Initial RACH CHAN_REQ: Standard message.
IMM_ASS: Standard message sent on the AGCH.

SERV_REQ (voice group call): Modified form of the current call request message L3-MM CM SERVICE REQUEST
sent on the allocated channel. Teleservice Voice group call isindicated.

UA (SERV_REQ): This message is used to acknowledge the layer 2 link and provide contention resolution of the
Sservice request.

COM _L3 INFO: The MSC is provided with initial information about the voice group call.
NOTE 6: Messages flows for authentication and ciphering are not represented although performed as normal.

PROC_ACC_REQ: The MAP_PROCESS ACC_REQ message is sent to the VLR to check the requested VGCS
teleservice against the subscription data.

PROC_ACC_ACK: The MAP_PROCESS ACC_ACK message acknowledges the requested service.

Authentication & Ciphering: Authentication and Ciphering may be performed. Acknowledgement of the service
request can also be performed by sending the CM SERVICE ACCEPT.

SETUP: The MSC is provided with details about the voice group call. Optionally this message may contain atalker
priority.

NOTE 7: Alternatively, an IMMEDIATE_SETUP may have been send as the initial message including all details
of the voice group call. In this case no SETUP message must be sent.

SEND_INFO_OUT: The requested group ID istransferred to the VLR in the
MAP_SEND_INFO_FOR_OUTGOING_CALL message.

COMPLETE_CALL: The VLR returnsthe MAP_COMPLETE_CALL message confirming the use of the requested
group ID. The VLR also returns additional information about the calling service subscriber, if available.

GCR_INT: The group call attributes are requested from the GCR through the GCR I nterrogation message sent by the
MSC.

GCR_INT_ACK: The reguested information (M SC-A address) is returned from the GCR in the GCR Interrogation
Ack message.

ASSIGNMENT_REQUEST: Standard message.

CHAN_MOD_MODFY: Standard message to modify the channel mode in case of very early assignment.
CHAN_MOD_MODFY_ACK: Standard message to acknowledge the modification of the channel mode.
ASSIGNMENT_COMPLETE: Standard message.
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NOTE 8: Alternatively, early assignment or OACSU procedures might be applied with the corresponding
assignment messages hot presented in figure 3.

SETUP to M SC-A: Based on information received from the GCR the relay M SC shall set-up a dedicated connection
for the calling service subscriber to the anchor MSC. The VGCS prefix plus group call reference shall be sent as calling
party number, and the address of the calling service subscriber's relay MSC shall be sent as generic number parameter,
with the number qualifier indicator set to "additional calling party number".

PREPARE_GROUP_CALL: The group call attributes (parts) are received from the anchor MSC.

GCR_INT: The group call attributes are requested from the GCR through the GCR I nterrogation message sent by the
MSC.

GCR_INT_ACK: The reguested information (cell list) is returned from the GCR in the GCR Interrogation Ack
message.

ALLOCATE GROUP CALL NUMBER: The Group Call number is requested from the VLR.
ALLOCATE GROUP CALL NUMBER ACK: The Group Call number is returned from the VLR.
PREPARE_GROUP_CALL_ACK: The Group Call number is sent to MSC-A.

SETUP from M SC-A: The ISUP connection is set-up between MSC-A and MSC-R.

RELEASE GROUP CALL NUMBER: The VLR isrequested to release the Group Call number.

VGCS_SETUP: This message is sent from the MSC to all affected BSCs, [one dedicated message for each BSC,]
including the group call reference with the eMLPP priority, and optionally the call priority.

VGCS _SETUP_ACK: Acknowledgement message from the affected BSC in answer to the VGCS_SETUP setup
message. If the setup is not successful, aVGCS_SETUP_REFUSE message shall be sent instead.

VGCS ASSIGNMENT_REQ: This message is sent from the MSC to all affected BSCs, [one dedicated message for
every requested channel in acell,] including the group call reference, the channel type and possibly the call priority and
details on the ciphering.

NOTE 9: Asan operator option the voice group call channels, the links to them and optionally also the links to
dispatchers can already be established and permanently reserved in order to speed up the call set-up for
emergency voice group calls.

In case of A-interface link sharing this message shall contain alist of al cellsin the group call area served by this BSC.
If theentire list of cell identifiers does not fit into the message, one or more VGCS AREA CELL INFO messages with
additional cell identifier lists shall be sent. If the cell of originis served by this BSC, the cell shall be included in the
VGCS ASSIGNMENT REQUEST message.

VGCS AREA_CELL_INFO: This message shall contain the cell IDsthat did not fit into the VGCS ASSIGNMENT
REQUEST message in case of A-interface link sharing.

VGCS ASSIGNMENT_RESULT: Acknowledgement message from the affected BSC in answer to the assignment
requests. If the assignment is not successful, aVGCS_ASSIGNMENT _FAILURE message shall be sent instead.

In case of A-interface link sharing this message shall be sent as soon as a channel could be established to the cell of
origin or, if the cell of origin isnot served by this BSC, to any other cell. Then timer Tast shall be started.

Tast: In anetwork supporting A-interface link sharing timer Tast shall be used to measure the duration between
periodic reports from the BSC to the MSC of Group Call Area cells for which channels have been assigned or released
since the last periodic report. When timer Tast expires, if new cellsin the Group Call Area have been established or
existing ones have been released, pre-empted or failed the MSC shall be informed of the changes (see subclause 7.1b).
Timer Tast shall be started again to measure the period of time until the next report. The timer shall be stopped when
the call isreleased.

VGCS ASSIGNMENT_STATUS: This message shall be sent in case of A-interface link sharing from the BSC to
inform the M SC about the status of the channel establishment to the cells of agiven VGCS call. This message shall be
sent after timer Tast expires and new channels are established or existing channels are released, pre-empted or failed.
This message shall also be immediately sent, and Tast restarted, when al cells for a given group call area served by the
BSC are established, indicating this.
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CONNECT to M SC-A: Set-up of the ISUP connection from the anchor MSC is confirmed.

SEND_GROUP_CALL_END_SIGNAL (IMSl, additional info): Indicates to the anchor MSC that conversation can
gtart. In addition the IMSI of calling service subscriber who has established the voice group call and who is allowed to
terminate the call isincluded. If the network supports the use of talker priorities, the message includes also the talker
priority. Furthermore, the message provides additional information about the current talking service subscriber, if
available.

NOTIF_REQ (NCH): Messages for notification which contain the group call reference, the priority of the call if
eMLPP is applied, and possibly the channel description of the voice group call channel to which the mobile stations
shall listen and the number of the group key used for ciphering.

NOTIF_REQ (FACCH): Message for notification sent on the FACCH to the mobile stations currently involved in
other calls. The notification on the FACCH shall include the group call reference, and the priority level and may include
also the channel description and the group ciphering key numbers.

UPLINK_SEIZED_CMD: If the network supports the use of talker priorities, this message informs the BSS about the
talker priority of the current talking service subscriber and about the status of the emergency mode. The MSC may also
include additional information about the current talking service subscriber, if the information is available when sending

this message.

UPLINK_BUSY: If the network supports the use of talker priorities, this connectionless RR message is sent on the
downlink FACCH to inform all mobile stations about the talker priority of the current talking service subscriber and
about the status of the emergency mode. The network may also include additional information about the current talking
service subscriber, if the information is available when sending this message and there is sufficient space available in
the message. The message is repeated on the FACCH every T1 seconds.

VGCS ADD_INFO: The MSC sends additional information about the current talking service subscriber to all BSCs,
unless the information was already included in the UPLINK_SEIZED_CMD message.

ADD_INFO: The BSCs broadcast the additional information on the FACCH to all listeners, unless the information was
already included in the UPLINK_BUSY message.

Periodic ADD_ INFO (SACCH): The message is repeated on the SACCH every T2 seconds.

Periodic NOTIF_REQ (NCH): The notifications are sent periodically so that mobile stations moving into the area can
join the voice group call.

Periodic SACCH Info: Periodic messages sent on the downlink of the SACCH informing mobile stations of:
- information of changes of notifications;
- information used for cell re-selection.
CONNECT (from M SC-A): Call set-up of the dedicated connection for the calling service subscriber is confirmed.

CONNECT: Information to the mobile station of the calling service subscriber that the VGCS is established with the
related group call reference as the connected number. The CONNECT message is sent as soon as conditions for
establishment are met, as per subclause 11.3.1.1.2. If the SETUP message from the calling subscriber contained a talker
priority, the MSC returns the talker priority used by the network. This will be lower than the requested talker priority, if
the subscription check for the requested talker priority was unsuccessful.

UPLINK_RELEASE: When the calling service subscriber wants to become a listening service subscriber for the first
time, a message indicating release of the uplink isrequired to be sent from the MS to the BSS in order to set the uplink
free.

NOTE 9a: For different cases of uplink release and the related message flows refer to Figure 6.b to 6.9.
UPLINK_RELEASE_INDICATION: The BSSinformsthe MSC on the uplink release.

PROCESS GROUP_CALL_SIGNALLING (uplink release indication): To indicate to the anchor MSC that the
uplink is free.

CLEAR_COMMAND: The MSC requests the BSS to clear radio and terrestrial resources associated with originator
dedicated link if not already done.

ETSI



3GPP TS 43.068 version 11.4.0 Release 11 70 ETSI TS 143 068 V11.4.0 (2013-02)
CHAN_RELEASE: The BSS sends a channel release message to the calling service subscriber's mobile station
including the channel description of the voice group call channel to which the mobile station shall tuneto.

NOTE 10:Alternatively, if no UPLINK_RELEASE has been sent to the network by the mobile station, the network
may transfer the mobile station to the voice group call channel by the channel mode modify procedure or
by an assignment procedure or by a handover procedure.

DISC: Two layer 2 disconnect messages shall be sent by the mobile station to the network.

RELEASE from M SC-A: The dedicated connection for the calling service subscriber is released with cause ‘normal,
unspecified’.
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VGCS
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UPLINK_RELEASE
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PROCESS_GkDUP_CALL_SIGNALLING (uplink rel ind
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NOTE: MS' = calling service subscriber mobile station;
MSs = destination service subscriber mobile stations;

MSC-A = anchor MSC;
MSC-R  =relay MSC;
V-MSC = visited MSC

Figure 3a: Signalling information required for establishing voice group calls
by a service subscriber in a RANflex configuration

SYS INFO (NCH allocated): Message used to indicate if the NCH is allocated on the CCCH in the cell.

Initial RACH CHAN_REQ: Standard message.

IMM_ASS: Standard message sent on the AGCH.

SERV_REQ (voice group call): Modified form of the current call request message L3-MM CM SERVICE REQUEST
sent on the allocated channel. Teleservice Voice group call isindicated.

UA (SERV_REQ): This message is used to acknowledge the layer 2 link and provide contention resolution of the

service request.

COM _L3 INFO: The MSC is provided with initial information about the voice group call.

NOTE 10a Messages flows for authentication and ciphering are not represented although performed as normal.
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PROC_ACC_REQ: The MAP_PROCESS ACC_REQ messageis sent to the VLR to check the requested VGCS
teleservice against the subscription data.

PROC_ACC_ACK: The MAP_PROCESS ACC_ACK message acknowledges the requested service.

Authentication & Ciphering: Authentication and Ciphering may be performed. Acknowledgement of the service
request can aso be performed by sending the CM SERVICE ACCEPT.

SETUP: The MSC is provided with details about the voice group call. Optionally this message may contain a talker
priority.

NOTE 10b: Alternatively, an IMMEDIATE_SETUP may have been send asthe initial message including all
details of the voice group call. In this case no SETUP message must be sent.

SEND_INFO_OUT: The requested group ID istransferred to the VLR in the
MAP_SEND_INFO_FOR_OUTGOING_CALL message.

COMPLETE_CALL: The VLR returnsthe MAP_COMPLETE_CALL message confirming the use of the requested
group ID. The VLR aso returns additional information about the calling service subscriber, if available.

SEND_GROUP_CALL_INFO: The MSC derives from the originating cell's LAC the address of the group call
serving MSC and sends MAP_SEND_GROUP_CALL_INFO to it, to retrieve the MSC-A address. The message may
also contain talker priority and additional info.

GCR_INT: The group call reference and MSC-A address are requested from the GCR through the GCR Interrogation
message sent by the MSC.

GCR_INT_ACK: Therequested information (MSC-A address) is returned from the GCR in the GCR Interrogation
Ack message.

SEND_GROUP_CALL_INFO_ACK: The requested information is returned to the visited MSC.
ASSIGNMENT_REQUEST: Standard message.

CHAN_MOD_MODIFY: Standard message to modify the channel mode in case of very early assignment.
CHAN_MOD_MODIFY_ACK: Standard message to acknowledge the modification of the channel mode.
ASSIGNMENT_COMPLETE: Standard message.

NOTE 10c:  Alternatively, early assignment or OACSU procedures might be applied with the corresponding
assignment messages not presented in figure 3a

SETUP to M SC-A: Based oninformation received from the group call serving MSC the VM SC shall set-up a
dedicated connection for the calling service subscriber to the anchor MSC. The VGCS prefix plus group call reference
shall be sent as calling party number, and the address of the calling service subscriber's group call serving M SC shall be
sent as generic number parameter, with the number qualifier indicator set to "additional calling party number".

PREPARE_GROUP CALL: The group call attributes (parts) are received from the anchor MSC.

GCR_INT: The group call attributes are requested from the GCR through the GCR Interrogation message sent by the
MSC.

GCR_INT_ACK: The reguested information (cell list) is returned from the GCR in the GCR Interrogation Ack
message.

ALLOCATE GROUP CALL NUMBER (not shown in figure 3a): MSC-R requests the group call number from its
associated VLR

ALLOCATE GROUP CALL NUMBER ACK (not shown in figure 3a): The Group Call number is returned from
the VLR.

PREPARE_GROUP_CALL_ACK: The Group Call number is sent to MSC-A.
SETUP from M SC-A: The ISUP connection is set-up between MSC-A and MSC-R.
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RELEASE GROUP CALL NUMBER (not shown in figure 3a): The VLR is requested to release the Group Call
number.

VGCS _SETUP: This message is sent from the MSC to all affected BSCs, [one dedicated message for each BSC|]
including the group call reference with the eMLPP priority, and optionally the call priority.

VGCS _SETUP_ACK: Acknowledgement message from the affected BSC in answer to the VGCS_SETUP setup
message. If the setup is not successful, aVGCS_SETUP_REFUSE message shall be sent instead.

VGCS ASSIGNMENT_REQ: This message is sent from the MSC to all affected BSCs, [one dedicated message for
every reguested channel in acell,] including the group call reference, the channel type and possibly the call priority and
details on the ciphering.

NOTE 10d: Asan operator option the voice group call channels, the links to them and optionally also the links to
dispatchers can already be established and permanently reserved in order to speed up the call set-up for
emergency voice group calls.

VGCS ASSIGNMENT RESULT: Acknowledgement message from the affected BSC in answer to the assignment
requests. If the assignment is not successful, aVGCS_ASSIGNMENT_FAILURE message shall be sent instead.

CONNECT to M SC-A: Set-up of the ISUP connection from the anchor MSC is confirmed.

SEND_GROUP CALL_END_SIGNAL (IMSI, additional info): Indicates to the anchor MSC that conversation can
start. In addition the IMS| of calling service subscriber who has established the voice group call and who is alowed to
terminate the call isincluded. If the network supports the use of talker priorities, the message includes al so the talker
priority. Furthermore, the message provides additional information about the current talking service subscriber, if
available.

NOTIF_REQ (NCH): Messages for notification which contain the group call reference, the priority of the call if
eMLPP isapplied, and possibly the channel description of the voice group call channel to which the mobile stations
shall listen and the number of the group key used for ciphering.

NOTIF_REQ (FACCH): Message for notification sent on the FACCH to the mobile stations currently involved in
other calls. The natification on the FACCH shall include the group call reference, and the priority level and may include
also the channel description and the group ciphering key numbers.

UPLINK_SEIZED_CMD: If the network supports the use of talker priorities, this message informs the BSS about the
talker priority of the current talking service subscriber and about the status of the emergency mode.

UPLINK_BUSY:: If the network supports the use of talker priorities, this connectionless RR message is sent on the
downlink FACCH to inform all mobile stations about the talker priority of the current talking service subscriber and
about the status of the emergency mode. The message is repeated on the FACCH every T1 seconds.

VGCS ADD_INFO: The MSC sends additional information about the current talking service subscriber to all BSCs.
ADD_INFO: The BSCs broadcast the additional information on the FACCH to all listeners.
Periodic ADD__ INFO (SACCH): The message is repeated on the SACCH every T2 seconds.

Periodic NOTIF_REQ (NCH): The notifications are sent periodically so that mobile stations moving into the area can
join the voice group call.

Periodic SACCH Info: Periodic messages sent on the downlink of the SACCH informing mobile stations of:
- information of changes of notifications;
- information used for cell re-selection.
CONNECT (from M SC-A): Call set-up of the dedicated connection for the calling service subscriber is confirmed.

CONNECT: Information to the mobile station of the calling service subscriber that the VGCS is established with the
related group call reference as the connected number. If the SETUP message from the calling subscriber contained a
talker priority, the MSC returns the talker priority used by the network. Thiswill be lower than the requested talker
priority, if the subscription check for the requested talker priority was unsuccessful.
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UPLINK_RELEASE: When the calling service subscriber wants to become a listening service subscriber for the first
time, a message indicating release of the uplink is required to be sent from the MS to the BSS in order to set the uplink
free.

NOTE 10e:  For different cases of uplink release and the related message flows refer to Figure 6.b to 6.9.
UPLINK_RELEASE_INDICATION: The BSS informs the MSC of the uplink release.

PROCESS GROUP CALL_SIGNALLING (uplink releaseindication): To indicate to the anchor MSC that the
uplink is free.

CLEAR COMMAND: The MSC requests the BSS to clear radio and terrestrial resources associated with originator
dedicated link if not already done.

CHAN_RELEASE: The BSS sends a channel release message to the calling service subscriber's mobile station
including the channel description of the voice group call channel to which the mobile station shall tuneto.

NOTE 10f: Alternatively, if no UPLINK_RELEASE has been sent to the network by the mobile station, the
network may transfer the mobile station to the voice group call channel by the channel mode modify
procedure or by an assignment procedure or by a handover procedure.

DISC: Two layer 2 disconnect messages shall be sent by the mobile station to the network.
RELEASE from M SC-A: The dedicated connection for the calling service subscriber is released.
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MSC-R  =relay MSC;

V-MSC = visited MSC;
GMSC = Gateway MSC

Figure 3b: Signalling information required for establishing voice group calls
by a mobile dispatcher or fixed line dispatcher

SETUP: Mobile dispatcher or fixed line dispatcher sets up aVVGCS call. The visited MSC or the Gateway MSC
receives the SETUP message with detail s about the voice group call including the Group Call Reference within the
MSISDN dialled by the originating dispatcher.

SETUP (IAM): The visited MSC or the Gateway M SC sends an | AM message to the anchor M SC of the group call
based on the called party MSISDN number.

SETUP (Mobile dispatcher in anchor M SC area): If the originating mobile dispatcher is located in the anchor MSC
area, the SETUP message with details about the voice group call including the Group Call Reference within the
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MSISDN dialled by the originating dispatcher is received directly by the anchor MSC (further messages regarding the
standard SETUP procedure are not drawn in the Fig.)

SEND_INFO_OUT: The requested group ID istransferred to the VLR in the internal
MAP_SEND_INFO_FOR_OUTGOING_CALL message.

COMPLETE_CALL: The VLR returnsthe MAP_COMPLETE_CALL message confirming the use of the requested
group ID.

GCR_INT: The group call attributes are requested from the GCR through the GCR I nterrogation message sent by the
MSC.

GCR_INT_ACK: The requested information is returned from the GCR in the GCR Interrogation Ack message.

VGCS_SETUP: Anchor MSC sendsto BSS' saVGCS SETUP message across VGCS call controlling SCCP
connection to initiate aVGCS call set-up procedures.

VGCS SETUP ACK: After receiving the VGCS_SETUP message, BSS will alocate resources to the call and returns
VGCS SETUP ACK message to the MSC. This connection is established for the lifetime of the VGCS call.

VGCS ASSIGNMENT_REQ: This message is sent from the MSC to all affected BSCs, [ including the group call
reference, the channel type and possibly the call priority and details on the ciphering.

PREPARE_GROUP CALL: Thegroup call attributes are sent to every relay MSC and a Group Call number for call
set-up to is requested.

PREPARE_GROUP CALL ACK: The Group Call number for call set-up isreturned to the anchor MSC.
SETUP to M SC-R: The ISUP connection is set-up to the relay MSC.
VGCS_SETUP: Relay MSC sendsto BSS'saVGCS SETUP message to initiate a VGCS call set-up procedures.

VGCS SETUP ACK: After receiving the VGCS_SETUP message, BSS will allocate resources to the call and returns
VGCS SETUP ACK message to the MSC. This connection is established for the lifetime of the VGCS call.

VGCS ASSIGNMENT_REQ: This message is sent from the relay MSC to al affected BSCs, [ including the group
call reference, the channel type and possibly the call priority and details on the ciphering.

CONNECT from M SC-R: Set-up of the ISUP connection to the relay MSC is confirmed.

VGCS ASSIGNMENT RESULT: Acknowledgement message from the affected BSC in answer to the assignment
requests. If the assignment is not successful, aVGCS_ASSIGNMENT_FAILURE message shall be sent instead.

SEND_GROUP CALL_END_SIGNAL: Indicates to the anchor MSC that at |east one voice group call channel has
been established in the relay MSC area.

Txx: Timer implemented in the anchor MSC which is started with receipt of the SETUP message from the dispatcher.
If the timer expires before the conditions for establishment have been met, as per subclause 11.3.1.1.2, then the call
shall be released.

FORWARD_GROUP CALL_SIGNALLING (uplink releaseindication): The anchor MSC indicatesto all relay
MSCs that the uplink is free. On receipt of the uplink free indication the relay MSC shall send an UPLINK RELEASE
message to every BSS of the group call area to indicate that the uplink free.

UPLINK_REL_CMD and UPLINK_FREE: After having received the VGCS SETUP ACK, the MSC sendsto BSCs
the UPLINK RELEASE CMD in order to indicate that the call has been initiated by a dispatcher. As a consequence,
UPLINK FREE is sent on the common channel(s). Then a service subscriber can request the uplink by using Uplink
Request procedure.

NOTIF_REQ (NCH): Messages for notification which contain the group call reference, the priority of the call if
eMLPP is applied, and possibly the channel description of the voice group call channel to which the mobile stations
shall listen and the number of the group key used for ciphering.

NOTIF_REQ (FACCH): Message for natification sent on the FACCH to the mobile stations currently involved in
other calls. The natification on the FACCH shall include the group call reference; and the priority level and may also
include the channel description and the group ciphering key numbers.
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CONNECT: Information to the originating that the VGCS is established with the related group call reference as the
connected number.

Periodic NOTIF_REQ (NCH): The notifications are sent periodically so that mobile stations moving into the area can
join the voice group call.

Periodic SACCH Info: Periodic messages sent on SACCH. This message may include:

V-MSC

information of changes of notifications;

information used for cell re-selection.
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Figure 3c: Signalling information required for establishing voice group calls
by a service subscriber in a RANflex configuration with group call redundancy
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See also figure 3a

1. SEND_GROUP_CALL_INFO: The V-MSC derives from the originating cell's LAC the address of the group call
serving M SC redundancy pool and sends MAP_SEND_GROUP_CALL_INFO toit, to retrieve the group call anchor
M SC redundancy pool address. Network routing shall be configured so that the message is routed to one of the
available M SCs within the redundancy pool. In this example MSC-R1 is selected. The message includesinitial talker
information.

2. GCR_INT: MSC-R 1 requests from its associated GCR the group call reference and group call anchor MSC
redundancy pool address. The message may contain initial talker information.

3a. SYNC_GCR: Initial Talker Information is propagated to all GCRs associated to M SCs within the redundancy pool.

3b. GCR_INT_ACK: Therequested information is returned from the GCR in the GCR Interrogation Ack message. To
avoid glare cases GCR 1 may need to wait for message 5 before sending message 3b.

4. SEND_GROUP_CALL_INFO_ACK: The requested information is returned to the visited MSC.
5. SYNC_GCR_ACK: Successfull GCR synchronization is acknowledged.

6. SETUP to M SC-A: Based on information received from the group call serving M SC the VM SC shall set-up a
dedicated connection for the calling service subscriber to the group call anchor MSC redundancy pool. Network routing
shall be configured so that the message is routed to one of the available M SCs within the redundancy pool. In this
example MSC-A1 is selected. The VGCS prefix plus group call reference shall be sent as calling party number. The
address of the calling service subscriber's group call serving MSC pool shall be sent as generic number parameter, with
the number qualifier indicator set to "additional calling party number”; this shall be the same address as used to route

message 1.
7. GCR_INT: MSC-A 1 requests from its associated GCR the group call attributes and maks the group call "on-going".

8a. SYNC_GCR: The"on-going" indication is propagated to all GCRs associated to M SCs within the redundancy
pool.

8b. GCR_INT_ACK: Therequested information is returned from the GCR in the GCR Interrogation Ack message. To
avoid glare cases GCR 3 may need to wait for message 9 before sending message 8b.

9. SYNC_GCR_ACK: Successfull GCR synchronization is acknowledged.

10. PREPARE_GROUP_CALL: MSC-A 1 sends PREPARE_GROUP_CALL to the group call relay MSC
redundancy pool. Network routing shall be configured so that the message is routed to one of the available M SCs within
the redundancy pool. In this example MSC-R2 is selected.

11. GCR_INT: MSC-R 2 interrogates its associated GCR to retrieve the group call attributes and initial talker
information and to mark the group call "on-going" and to delete theinitial talker information.

12a. SYNC_GCR: The"on-going" indication is propagated to all GCRs associated to M SCs within the redundancy
pool.

12b. GCR_INT_ACK: Therequested information is returned from the GCR in the GCR Interrogation Ack message.
13. SYNC_GCR_ACK: Successfull GCR synchronization is acknowledged.

ALLOCATE GROUP CALL NUMBER (not shown in figure 8a): MSC-R2 requests the Group Call number from
itsassociated VLR

ALLOCATE GROUP CALL NUMBER ACK (not shown in figure 8a): The Group Call number is returned from
the VLR.

14. PREPARE_GROUP_CALL_ACK: The Group Cal number is sent to MSC-A1.

15. SETUP from M SC-A1: The ISUP connection is set-up between MSC-A1 and M SC-R2 using the Group Call
number received in step 14.

RELEASE GROUP CALL NUMBER (not shown in figure 8a): The VLR isrequested to release the Group Call
number.
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16a. CONNECT to M SC-A: Set-up of the ISUP connection from the anchor MSC is confirmed.

16b. SEND_GROUP CALL_END_SIGNAL (IMSl, additional info): Indicates to the anchor MSC that conversation
can start. In addition the IMSI of calling service subscriber who has established the voice group call and who is allowed
to terminate the call isincluded. If the network supports the use of talker priorities, the message includes also the talker
priority. Furthermore, the message provides additional information about the current talking service subscriber, if
available. After sending message 16b MSC-R2 deletes initial talker information (if any) asit may beinvalid dueto a
lost race condition. Valid initial talker information (if any) may be received with message 17b.

17a. CONNECT (from M SC-A): Call set-up of the dedicated connection for the calling service subscriber is
confirmed.

17b. FORWARD_GROUP_CALL_SIGNALLING: Initial Taker Information is propagated from MSC-A to MSC-
R.

MS BSS MSC-A MSC-R
UPLINK_FREE
<
UPLINK_ACCESS
> UPLINK_REQUEST
____________________ >
VGCS UPLINK_GRANT
<
UPLINK_BUSY
<
SABM(L3msg)
>
UA (L3msg) FORW._GROUP CALL_SIGN.
< UPLINK_REQ ACK (uplink seized command)
[ — >
UPLINK_ REQ_CONF (L3msg)
_____________________ >
Retrieve additional info
fromthe VLR (NOTE12a)
VGCS ADD_INFO FORW._GROUP CALL_SIGN.
e (add_info)
>
Conversation proceeds
< >
UPLINK_RELEASE (NOTE 12b)
> UPLINK_RELEASE |
_____________________ >
UPLINK_FREE FORW._GROUP CALL_SIGN.
< (uplink release indication)
>

Figure 4: Signalling information required for the voice group call uplink access
in the anchor MSC without talker priority (normal case, without contention resolution)

ETSI



3GPP TS 43.068 version 11.4.0 Release 11 82 ETSI TS 143 068 V11.4.0 (2013-02)

UPLINK_FREE: This connectionless RR message is repeatedly sent by the BSS on the main signalling link (FACCH)
to inform all mobile stations of the voice group call members that the uplink is free.

UPLINK_ACCESS: Thisissent on the uplink of the voice group call channel using random access procedures. The
UPLINK_ACCESS messageis similar to a channel request but sent on the group call channel uplink. The establishment
cause for subsequent talker uplink request as defined in 3GPP TS 44.018 shall be used for this purpose. The mobile
station may send repeated UPLINK _ACCESS messages (see 3GPP TS 44.018).

UPLINK_REQUEST: Therequest for the uplink isindicated to the MSC. Only one request per BSC shall be
forwarded.

VGCS _UPLINK_GRANT: The reply to the uplink request sent on the voice group channel downlink containing
information for synchronisation of the mobile station to the network and uplink access contention resolution. The
VGCS_UPLINK_GRANT message shall therefore include a request reference (reflecting the UPLINK_ACCESS) and
the physical information required for transmission on the voice group call channel uplink. On receipt of a
VGCS_UPLINK_GRANT, the related mobile station can start to send speech directly.

NOTE 11: UPLINK_FREE messages are stopped immediately.

UPLINK_BUSY: This connectionless RR message is sent on the downlink FACCH to inform all mobile stations that
the uplink is now busy.

NOTE 12: The order of UPLINK_BUSY and SABM message isindependent.
SABM (L3msg): Thelayer 2 link is set up and layer 3 information on classmark and mobile station identity included.
UA(L3msg): Thelayer 2 link is acknowledged and the layer 3 information reflected for contention resol ution.

UPLINK_REQUEST_ACKNOWLEDGE: The anchor M SC acknowledges the uplink to one BSC. If uplink requests
have been made by more than one BSC or MSC-R, al remaining uplink requests shall be rejected by an
UPLINK_REJECT_CMD which is not presented in figure 4. On reception of an UPLINK_REJECT_CMD the BSS
shall send an UPLINK _REL to the related mobile station, followed by an UPLINK_BUSY to indicate to the mobile
stations that the uplink isin use. The MSC shall send to other BSCs which did not send an uplink request an
UPLINK_SEIZED_CMD message which is not presented in figure 4. On reception of an UPLINK_SEIZED_CMD the
BSS shall send an UPLINK_BUSY to indicate to the mobile stations that the uplink isin use.

FORWARD_GROUP CALL_SIGNALLING (uplink seized command): This message is sent to all relay MSCs, to
inform all mobile stations roaming in parts of the group call area which are controlled by relay MSCs, that the uplink is
now busy.

UPLINK_REQUEST_CONFIRM: The BSS confirms the uplink use to the MSC together with the mobile station
identity.

NOTE 12a: In a RANflex configuration (with or without group call redundancy) the uplink regquesting subscriber's
VM SC may be different from his current location area's group call serving MSC. In this case the
retrieval of info from the (distant) VLR is done by means of the MAP service
SEND_GROUP_CALL_INFO.

VGCS ADD_INFO: The MSC sends additional information about the new talking service subscriber to all BSCs. The
BSCs broadcast ADD_INFO messages containing the additional information to all listeners (not shown in figure 4).

FORWARD_GROUP CALL_SIGNALLING (additional info): This messageis sent to al relay MSCsto provide
information about the new talking service subscriber.

Conver sation proceeds: Once the mobile station has control of the uplink, it shall be able to communicate directly.
The two-way nature of the conference bridge will ensure that they are already connected to all appropriate downlink
channels.

UPLINK_RELEASE: When the service subscriber who has access to the uplink wants to release the channel, then a
message indicating release of the uplink isrequired to be sent from the M S to the BSS on the FACCH.

NOTE 12b: For different cases of uplink release and the related message flows refer to Figure 6.b to 6.9.
UPLINK_RELEASE_INDICATION: The BSSinformsthe MSC on the uplink release.
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FORWARD_GROUP CALL_SIGNALLING (uplink releaseindication): The anchor MSC indicatesto al relay
MSCs that the uplink is free. On receipt of the uplink free indication the relay MSC shall send an UPLINK RELEASE
message to every BSS of the group call areato indicate that the uplink free.
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MS BSS MSC-A MSC-R
UPLINK_FREE
<
UPLINK_ACCESS
(privileged subscriber
request)
>
VGCS_UPLINK_GRANT
<
UPLINK_BUSY
(privileged subscriber)
< UPLINK_REQUEST
SABM(L3msg) (L3msg, |
> privileged subscriber) MSC-A checks
UA (L3msg) (NOTE 16) subscription for group ID
< > and talker priority and
retrieves additional info
fromVLR (NOTE 16a)
FORW._GROUP CALL_SIGN.
(uplink seized command,
UPLINK_REQ_ACK privileged subscriber,
(privileged subscriber) | addinfo)
[ — >
VGCS_ADD_INFO
L
Conversation proceeds with talker priority
"privileged subscriber"
< >
ASS REQ Dedicated channel
ASSIGNMENT_CMD Commmmmm e Assignment
<

ASSIGNMENT_COMP
> ASS COMP

____________________ >
UPLINK_RELEASE (NOTE 18)
(privileged subscriber) UPLINK_RELEASE |
> (privileged subscriber)
_____________________ >
UPLINK_FREE FORW._GROUP CALL_SIGN.
< (uplink release indication)

>

NOTE: The figure describes the handling, if MSC decides to have a subsequent talker on a dedicated channel.

Figure 4a: Signalling information required for the voice group call uplink access
in the anchor MSC with talker priority "privileged subscriber” (normal case, without contention
resolution, subsequent talker on dedicated channel)
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UPLINK_FREE: This connectionless RR message is repeatedly sent by the BSS on the main signalling link (FACCH)
to inform all mobile stations of the voice group call members that the uplink is free.

UPLINK_ACCESS: Thisissent on the uplink of the voice group call channel using random access procedures. The
UPLINK_ACCESS messageis similar to a channel request but sent on the group call channel uplink. The establishment
cause for a privileged subscriber request as defined in 3GPP TS 44.018 shall be used for this purpose. The mobile
station may send repeated UPLINK _ACCESS messages (see 3GPP TS 44.018).

VGCS UPLINK_GRANT: The reply to the uplink request sent on the voice group channel downlink containing
information for synchronisation of the mobile station to the network and uplink access contention resolution. The
VGCS_UPLINK_GRANT message shall therefore include a request reference (reflecting the UPLINK _ACCESS) and
the physical information required for transmission on the voice group call channel uplink. On receipt of a
VGCS_UPLINK_GRANT, the related mobile station can start to send speech directly.

NOTE 13: UPLINK_FREE messages are stopped immediately.

UPLINK_BUSY: This connectionless RR message is sent on the downlink FACCH to inform all mobile stations that
the uplink is now busy. If the network supports talker priorities, then the UPLINK_BUSY indicates the talker priority of
the current talking service subscriber to all listening service subscribers and additionally, if the emergency mode is set
in the network, the emergency mode indication. The message is repeated on the FACCH every T1 seconds.

NOTE 14:The order of UPLINK_BUSY and SABM message is independent.
SABM (L3msg): The layer 2 link is set up and layer 3 information on classmark and mobile station identity included.
UA(L3msg): Thelayer 2 link is acknowledged and the layer 3 information reflected for contention resolution.
NOTE 15: Dedicated signalling connection on the main DCCH needs to be established.

UPLINK_REQUEST: The request for the uplink containing the MS identity and the talker priority isindicated to the
MSC. Only one request per BSS shall be forwarded.

NOTE 16: Asthe BSS supports the use of talker priorities and receives from the MS atalker priority different from
"normal subscriber", the BSS delays the sending of the UPLINK_REQUEST message to the MSC, until
SABM(L3msg) with the MSidentity isreceived from the MS. Then the BSS includes the layer 3
message, the talker priority, and the cell identity of the cell where the UPLINK _ACCESS message was
received in the UPLINK_REQUEST message. In this case the UPLINK_REQUEST_CONFIRM
message may be omitted by the BSS.

NOTE 16a: In a RANflex configuration (with or without group call redundancy) the uplink requesting subscriber's
VMSC may be different from his current location area's group call serving MSC. In this case the retrieval
of info from the (distant) VLR is done by means of the MAP service SEND_GROUP_CALL_INFO.

UPLINK_REQUEST_ACKNOWLEDGE: The anchor M SC acknowledges the uplink to one BSC. If uplink requests
have been made by more than one BSC or MSC-R, all remaining uplink requests shall be rejected by an
UPLINK_REJECT_CMD which is not presented in figure 4a. On reception of an UPLINK_REJECT_CMD the BSS
shall send an UPLINK _REL to the related mobile station, followed by an UPLINK_BUSY to indicate to the mobile
stations that the uplink isin use. The MSC shall send to other BSCs which did not send an uplink request an
UPLINK_SEIZED_ CMD message which is not presented in figure 4a. On reception of an UPLINK_SEIZED CMD the
BSS shall send an UPLINK_BUSY to indicate to the mobile stations that the uplink isin use.

The anchor MSC may also include additional information about the new talking service subscriber in the
UPLINK_REQUEST ACKNOWLEDGE, UPLINK_REJECT_CMD and UPLINK_SEIZED_CMD messages, if the
information is available when sending these messages. The BSS may include the additional information in the
UPLINK_BUSY messages, if the information is available when sending these messages and there is sufficient space
available in the messages.

FORWARD_GROUP CALL_SIGNALLING (uplink seized command, privileged subscriber, additional info):
This messageis sent to all relay MSCs, to inform all mobile stations roaming in parts of the group call area which are
controlled by relay M SCs that the uplink is now busy for atalker with talker priority "privileged subscriber".
Furthermore, the message provides additional information about the new talking service subscriber, if available.

UPLINK_REQUEST_CONFIRM: The BSS confirms the uplink use to the MSC together with the mobile station
identity.
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ASS REQ: This message contains details of the resource(s) required for the dedicated connection.

ASSIGNMENT_CMD: This message contains details of the resource(s) required and triggers the assignment
procedure of the dedicated channel at the MS.

ASSIGNMENT_COMP: Standard message.
ASS COM P: Standard message.

VGCS _ADD_INFO: The MSC sends additional information about the new talking service subscriber to al BSCs,
unless the information was already included in the UPLINK_REQUEST ACKNOWLEDGE,
UPLINK_REJECT_CMD and UPLINK_SEIZED_CMD messages. The BSCs broadcast ADD_INFO messages
containing the additional information to all listeners (not shown in figure 4a) , unless the information was already
included in the UPLINK_BUSY messages.

Conver sation proceeds. Once the mobile station has control of the uplink, it shall be able to communicate directly.
The two-way nature of the conference bridge will ensure that they are already connected to all appropriate downlink
channels.

UPLINK_RELEASE: When the service subscriber who has access to the uplink wants to release the channel, then a
message indicating release of the uplink is required to be sent from the M S to the BSS on the FACCH.

NOTE 17:For different cases of uplink release and the related message flows refer to Figure 6b to 6g.
UPLINK_RELEASE_INDICATION: The BSS informs the MSC of the uplink release.

FORWARD_GROUP CALL_SIGNALLING (uplink releaseindication): The anchor MSC indicatesto al relay
MSCs that the uplink is free. On receipt of the uplink free indication the relay MSC shall send an UPLINK RELEASE
message to every BSS of the group call areato indicate that the uplink free.
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MS BSS MSC-A MSC-R
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> SCCP_RLSD

NOTE: The figure describes the handling, if the MSC decides to have a subsequent talker on a dedicated channel.
Figure 4b: Signalling information required for the voice group call uplink access in the anchor MSC
with talker priority "emergency subscriber” and pre-emption of the current talker (normal case,
subsequent talker on dedicated channel, without contention resolution)

UPLINK_ACCESS: Thisissent on the uplink of the voice group call channel using random access procedures. The
UPLINK_ACCESS message is similar to a channel request but sent on the group call channel uplink. The establishment
cause for an emergency subscriber request as defined in 3GPP TS 44.018 shall be used for this purpose. The mobile
station may send repeated UPLINK _ACCESS messages (see 3GPP TS 44.018).

VGCS UPLINK_GRANT: The reply to the uplink request sent on the voice group channel downlink containing
information for synchronisation of the mobile station to the network and uplink access contention resolution. The
VGCS _UPLINK_GRANT message shall therefore include a request reference (reflecting the UPLINK _ACCESS) and
the physical information required for transmission on the voice group call channel uplink. On receipt of a
VGCS_UPLINK_GRANT, the related mobile station can start to send speech directly.

UPLINK_BUSY: This connectionless RR message is sent on the downlink FACCH to inform all mobile stations that
the uplink is now busy. UPLINK_BUSY indicates the talker priority "emergency subscriber" of the new talking service
subscriber to al listening service subscribers.

NOTE 18: The order of UPLINK_BUSY and SABM message is independent.
SABM (L3msg): Thelayer 2 link is set up and layer 3 information on classmark and mobile station identity included.
UA(L3msg): Thelayer 2 link is acknowledged and the layer 3 information reflected for contention resolution.
NOTE 19: Dedicated signalling connection on the main DCCH needs to be established.

UPLINK_REQUEST: Therequest for the uplink containing the M S identity and the talker priority isindicated to the
MSC. Only one request per BSS shall be forwarded.

NOTE 20: Asthe BSS supports the use of talker priorities and receives from the MS atalker priority different from
"normal subscriber", the BSS delays the sending of the UPLINK_REQUEST message to the MSC, until
SABM(L3msg) with the MS identity is received from the MS. Then the BSS includes the layer 3
message, the talker priority, and the cell identity of the cell where the UPLINK_ACCESS message was
received in the UPLINK_REQUEST message. In this case the UPLINK_REQUEST_CONFIRM
message may be omitted by the BSS.

NOTE 20a: In a RANflex configuration (with or without group call redundancy) the uplink regquesting subscriber's
VMSC may be different from his current location area's group call serving MSC. In this case the retrieval
of info from the (distant) VLR is done by means of the MAP service SEND_GROUP_CALL_INFO.

UPLINK_REQUEST_ACKNOWLEDGE: The anchor MSC acknowledges the uplink to one BSC, including the
talker priority and the emergency mode indication. If uplink requests have been made by more than one BSC or MSC-
R, al remaining uplink requests shall be rejected by an UPLINK_REJECT_CMD with an emergency mode indication
(not presented in figure 4b). On reception of an UPLINK_REJECT _CMD the BSS shall send an UPLINK_REL to the
related mobile station, followed by an UPLINK_BUSY to indicate to the mobile stations that the uplink isin use. The
M SC shall send to other BSCs which did not send an uplink request an UPLINK_SEIZED_CMD message with an
emergency mode indication (not presented in figure 4b). On reception of an UPLINK_SEIZED CMD the BSS shall
send an UPLINK_BUSY to indicate to the mobile stations that the uplink isin use.

The anchor MSC may also include additional information about the new talking service subscriber in the
UPLINK_REQUEST _ACKNOWLEDGE, UPLINK_REJECT_CMD and UPLINK_SEIZED_CMD messages, if the
information is available when sending these messages. The BSS may include the additional information in the
UPLINK_BUSY messages, if the information is available when sending these messages and there is sufficient space
available in the messages.
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UPLINK_BUSY: This connectionless RR message is sent on the downlink FACCH to inform all mobile stations that
the uplink is now busy with talker priority "emergency subscriber" and that the emergency mode is set in the network.
The message is repeated on the FACCH every T1 seconds.

FORWARD_GROUP CALL_SIGNALLING (uplink seized command, emergency subscriber, add info): This
message is sent to all relay MSCs, to inform all mobile stations roaming in parts of the group call area which are
controlled by relay M SCs, that the uplink is now busy for atalker with talker priority "emergency subscriber" and that
the emergency mode indication shall be signalled. Furthermore, the message provides additional information about the
new talking service subscriber, if available.

ASS REQ: This message contains details of the resource(s) required for the dedicated connection.

ASSIGNMENT_CM D: This message contains details of the resource(s) required and triggers the assignment
procedure of the dedicated channel at the MS.

ASSIGNMENT_COMP: Standard message.
ASS COM P: Standard message.

VGCS _ADD_INFO: The MSC sends additional information about the new talking service subscriber to al BSCs,
unless the information was aready included in the UPLINK_REQUEST_ACKNOWLEDGE,
UPLINK_REJECT_CMD and UPLINK_SEIZED_CMD messages. The BSCs broadcast ADD_INFO messages
containing the additional information to all listeners (not shown in figure 4b) , unless the information was already
included in the UPLINK_BUSY messages.Additionally, the M SC sends the additional information on the dedicated
connection for the previous talker, before this connection is released.

CLEAR COMMAND: The MSC requests the BSS to clear radio and terrestrial resources associated with previous
talker.

CLEAR_COMP: Standard message.

CHAN_RELEASE: The BSS sends a channel release message to the previous talker's mobile station including the
channel description of the voice group call channel to which the mobile station shall tune to. Additionally the BSS
includes the talker priority of the new talker and the additional information, if available, and the emergency mode
indication, if applicable.

DISC: Two layer 2 disconnect messages shall be sent by the mobile station to the network.
SCCP_RL SD: Standard message.
SCCP_RLC: Standard message.

Conver sation proceeds. Once the mobile station has control of the uplink, it shall be able to communicate directly.
The two-way nature of the conference bridge will ensure that they are already connected to all appropriate downlink
channels.
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Figure 4c: Signalling information required for the voice group call uplink access
in the anchor MSC with "emergency mode reset request"

UPLINK_ACCESS: Thisissent on the uplink of the voice group call channel using random access procedures. The
UPLINK_ACCESS messageis similar to a channel request but sent on the group call channel uplink. The establishment
cause for emergency mode reset request as defined in 3GPP TS 44.018 shall be used for this purpose.

EMERGENCY_RESET_IND: The reception of an emergency mode reset request isindicated to the MSC. Only one
request per BSC shall be forwarded.

NOTE 21: The BSS delays the sending of the EMERGENCY _RESET _IND message to the MSC, until
SABM(L3msg) with the MSidentity is received from the MS. Then the BSS includes the layer 3 message
and the cell identity of the cell where the UPLINK _ACCESS message was received in the
EMERGENCY_RESET_IND message.

NOTE 21a In a RANflex configuration (with or without group call redundancy) the uplink regquesting subscriber's
VMSC may be different from his current location area's group call serving MSC. In this case the retrieval
of info from the (distant) VLR is done by means of the MAP service SEND_GROUP_CALL_INFO.

VGCS UPLINK_GRANT: The reply to the uplink reguest sent on the voice group channel downlink containing
information for synchronisation of the mobile station to the network and uplink access contention resolution. The
VGCS _UPLINK_GRANT message shall therefore include a request reference (reflecting the UPLINK _ACCESS) and
the physical information required for transmission on the voice group call channel uplink.
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SABM (L3msg): Thelayer 2 link is set up and layer 3 information on classmark and mobile station identity included.
UA(L3msg): Thelayer 2 link is acknowledged and the layer 3 information reflected for contention resolution.

UPLINK_RELEASE: When the BSS has forwarded the emergency mode reset request it releases the layer 2 link. A
message indicating release of the uplink is required to be sent from the BSS to the MS on the FACCH.

EMERGENCY_RESET_COMMAND: The anchor MSC commands all BSCsinvolved in the voice group call to
reset the emergency mode. If the BSC receives an EMERGENCY _RESET_COMMAND message, it changes the
content of the NCH to indicate "no emergency mode" and the talker priority of the current talking service subscriber to
"normal subscriber”, if the previous uplink status was uplink busy with talker priority "emergency subscriber”.

FORWARD_GROUP CALL_SIGNALLING (emergency modereset command): This message is sent to al relay
MSCs, to inform all BSCs controlled by relay M SCs that the emergency mode indication shall not be sent any longer
and that the talker priority of the current talking service subscriber is changed to "normal subscriber", if the previous
uplink status was uplink busy with talker priority "emergency subscriber”.

UPLINK_BUSY: This connectionless RR message is sent on the downlink FACCH to inform all mobile stations that
the voice group call is no longer in emergency mode and that the talker priority was changed to "normal subscriber”, if
the previous uplink status was uplink busy with talker priority "emergency subscriber”. The message is repeated on the
FACCH every T1 seconds.

Conver sation proceeds: The conversation of the current talker is not interrupted.

ETSI



3GPP TS 43.068 version 11.4.0 Release 11 92 ETSI TS 143 068 V11.4.0 (2013-02)

MS BSS MSC-A MSC-R

Conversation proceeds with talker priority
"normal subscriber"
< >

MS leaves the group call

MS

RACH(CHAN_REQ)
>

IMM_ASS
<

SABM(Priority Uplink
Request)
>

UA(Priority Uplink Req)
<

CHAN_RELEASE

<
DISC
>
UA
<
rejoins the group call

UPLINK_RELEASE
<
DISC

UA
<
VGCS UPLINK_GRANT
<

UPLINK_BUSY
<
SABM(L3msg)
>
UA (L3msg)
<
UPLINK_

UPLINK_REQUEST

( |
privileged subscriber)

UPLINK_REQ_ACK
(privileged subscriber)

Current Talker
Released:

REQ_CONF (L3msg)

ETSI

Retrieve additional info
Fromthe VLR (NOTE
21b)

FORW. GROUP CALL
SIGNAL (uplink seized
command, privileged
subscriber, add info)




3GPP TS 43.068 version 11.4.0 Release 11 93 ETSI TS 143 068 V11.4.0 (2013-02)

Conversation proceeds with talker priority
"privileged subscriber"

i

Figure 4d: Signalling information required for the voice group call uplink request via RACH with
talker priority "privileged subscriber” in the anchor MSC and pre-emption of the current talker
(normal case, without contention resolution)

RACH(CHAN_REQ): Standard message to request an SDCCH.
IMM_ASS: Standard message sent on the AGCH.
SABM (PRIORITY_UPLINK_REQ): L3 message PRIORITY_UPLINK_REQ sent on the allocated channel.

UA (PRIORITY_UPLINK_REQ): This messageis used to acknowledge the layer 2 link and provide contention
resolution of the priority uplink request.

UPLINK_BUSY (not presented in figure 4d): If validation of Priority Uplink Requests applies for the group call, the
BSS, on receipt of avalid Priority Uplink Request, shall send an UPLINK_BUSY on the downlink FACCH to inform
all mobile stations that a priority request has been made and to provide a new token. The message is sent on Thb expiry.

CHAN_RELEASE: The BSS sends a channel release message to the service subscriber's mobile station.
DI SC: Standard message to release the layer 2 link.
UA: Standard message to acknowledge release of the layer 2 link.

UPLINK_REQUEST: The request for the uplink containing the MS identity and the talker priority isindicated to the
MSC. Only one request per BSS shall be forwarded.

UPLINK_REQUEST_ACKNOWLEDGE (privileged subscriber): The anchor M SC acknowledges the uplink to
one BSC. If uplink requests have been made by more than one BSC or MSC-R, all remaining uplink reguests shall be
rejected by an UPLINK_REJECT_CMD which is not presented in figure 4d. On reception of an
UPLINK_REJECT_CMD the BSS shall send an UPLINK_REL to the related mobile station, followed by an
UPLINK_BUSY to indicate to the mobile stations that the uplink isin use. The MSC shall send to other BSCs which
did not send an uplink request an UPLINK_SEIZED _CMD message which is not presented in figure 4d. On reception
of an UPLINK_SEIZED _CMD the BSS shall send an UPLINK_BUSY to indicate to the mobile stations that the uplink
isinuse.

The anchor MSC may also include additional information about the new talking service subscriber in the
UPLINK_REQUEST _ACKNOWLEDGE, UPLINK_REJECT_CMD and UPLINK_SEIZED_CMD messages, if the
information is available when sending these messages. The BSS may include the additional information in the
UPLINK_BUSY messages, if the information is available when sending these messages and there is sufficient space
available in the messages.

UPLINK_RELEASE: Upon receipt of an UPLINK_REQUEST_ACKNOWLEDGE, UPLINK_REJor
UPLINK_SEIZED_CMD indicating the talker priority of the new talker, the BSC releases the current talker from the
uplink by sending a message requesting release of the uplink to the mobile station on the FACCH.

DI SC: Standard message to release the layer 2 link.
UA: Standard message to acknowledge release of the layer 2 link.

NOTE 21b: In aRANflex configuration (with or without group call redundancy) the uplink requesting subscriber's
VMSC may be different from his current location area's group call serving MSC. In this case the retrieval
of info from the (distant) VLR is done by means of the MAP service SEND_GROUP_CALL_INFO.

FORWARD_GROUP CALL_SIGNALLING (uplink seized command, privileged subscriber, add info): This
message is sent to all relay MSCs, to inform all mobile stations roaming in parts of the group call area which are
controlled by relay MSCs, that the uplink is now busy for atalker with talker priority "privileged subscriber”.
Furthermore, the message provides additional information about the new talking service subscriber, if available.
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VGCS UPLINK_GRANT: The reply to the priority uplink request sent on the voice group channel downlink
containing information for synchronisation of the maobile station to the network and uplink access contention resolution.
The VGCS_UPLINK_GRANT message shall therefore include a request reference (reflecting the
PRIORITY_UPLINK_REQUEST) and the physical information required for transmission on the voice group call
channel uplink. On receipt of aVGCS_UPLINK_GRANT, the related mobile station can start to send speech directly.

UPLINK_BUSY: This connectionless RR message is sent on the downlink FACCH to inform all mobile stations that
the uplink is now busy. If the network supports talker priorities, then the UPLINK _BUSY indicates the talker priority of
the current talking service subscriber to all listening service subscribers and additionally, if the emergency mode is set
in the network, the emergency mode indication. The message is repeated on the FACCH every T1 seconds. If validation
of Priority Uplink Requests applies each periodic UPLINK_BUSY message shall include a new token (i.e. a new token
is broadcast every T1 seconds).

NOTE: Theorder of UPLINK_BUSY and SABM message isindependent.
SABM (L3msg): The layer 2 link is set up and layer 3 information on classmark and mobile station identity included.
UA(L3msg): Thelayer 2 link is acknowledged and the layer 3 information reflected for contention resolution.

UPLINK_REQUEST_CONFIRM: The BSS confirms the uplink use to the M SC together with the mobile station
identity, classmark information and optionally the CKSN.

VGCS_ADD_ INFO: The MSC sends additional information about the new talking service subscriber to all BSCs,
unless the information was already included in the UPLINK_REQUEST ACKNOWLEDGE,
UPLINK_REJECT_CMD and UPLINK_SEIZED_CMD messages. The BSCs broadcast ADD_INFO messages
containing the additional information to all listeners (not shown in figure 4d) , unless the information was already
included in the UPLINK_BUSY messages.

Conver sation proceeds. Once the mobile station has control of the uplink, it shall be able to communicate directly.
The two-way nature of the conference bridge will ensure that they are aready connected to all appropriate downlink
channels.
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Conversation proceeds with talker priority
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L L

Figure 4e: Signalling information required for the voice group call uplink request via RACH with
"emergency mode reset request” in the anchor MSC (normal case, without contention resolution)

RACH(CHAN_REQ): Standard message to request an SDCCH.
IMM_ASS: Standard message sent on the AGCH.
SABM (PRIORITY_UPLINK_REQ): L3 message PRIORITY_UPLINK_REQ sent on the allocated channel.

UA (PRIORITY_UPLINK_REQ): This message is used to acknowledge the layer 2 link and provide contention
resolution of the priority uplink request.

CHAN_RELEASE: The BSS sends a channel release message to the service subscriber's mobile station.

DI SC: Standard message to release the layer 2 link.
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UA: Standard message to acknowledge release of the layer 2 link.

UPLINK_BUSY (not presented in figure 4e): If validation of Priority Uplink Requests applies for the group call, the
BSS, on receipt of avalid Priority Uplink Request, shall send an UPLINK_BUSY on the downlink FACCH to inform
all mobile stations that a priority request has been made and to provide a new token. The message is sent on Thb expiry.

EMERGENCY_RESET_IND: The reception of an emergency mode reset request isindicated to the MSC. Only one
request per BSS shall be forwarded.

EMERGENCY_RESET_COMMAND: The anchor MSC commands all BSCs involved in the voice group call to
reset the emergency mode. If the BSC receives an EMERGENCY _RESET_COMMAND message, it changes the
content of the NCH to indicate "no emergency mode" and the talker priority of the current talking service subscriber to
"normal subscriber”, if the previous uplink status was uplink busy with talker priority "emergency subscriber”.

NOTE 21c: In aRANflex configuration (with or without group call redundancy) the uplink requesting subscriber's
VMSC may be different from his current location area's group call serving MSC. In this case the retrieval
of info from the (distant) VLR is done by means of the MAP service SEND_GROUP_CALL_INFO.

FORWARD_GROUP CALL_SIGNALLING (emergency modereset command): This message is sent to al relay
MSCs, to inform all BSCs controlled by relay M SCs that the emergency mode indication shall not be sent any longer
and that the talker priority of the current talking service subscriber is changed to "normal subscriber", if the previous
uplink status was uplink busy with talker priority "emergency subscriber".

UPLINK_BUSY: This connectionless RR message is sent on the downlink FACCH to inform all mobile stations that
the voice group call is no longer in emergency mode and that the talker priority was changed to "normal subscriber”, if
the previous uplink status was uplink busy with talker priority "emergency subscriber”. The message is repeated on the
FACCH every T1 seconds. . If validation of Priority Uplink Requests applies each periodic UPLINK_BUSY message
shall include a new token (i.e. a new token is broadcast every T1 seconds).

Conver sation proceeds: The conversation of the current talker is not interrupted.
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MS BSS MSC-R MSC-A

UPLINK_FREE
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.................... >
PROCESS GROUP CALL SIGN.
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< >
UPLINK_BUSY
<
SABM (L3msg)
>

UA (L3msg) FORWARD GROUP CALL_SIGN.
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UPLINK_REQ_CONF (L3msg)
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..................... >
Retrieve additional info
form VLR (NOTE 263)
VGCS_ADD_INFO PROCESS GROUP CALL_SIGN.
o (add_info)
>
Conversation proceeds
< >
UPLINK_RELEASE (NOTE 28)
> UPLINK_RELEASE |
..................... >
UPLINK_FREE PROCESS GROUP CALL_SIGN.
< (uplink release indication)
>

Figure 5: Signalling information required for the voice group call uplink access
in the relay MSC without talker priority (normal case, without contention resolution)

UPLINK_FREE: This connectionless RR message is repeatedly sent by the BSS on the main signalling link (FACCH)
to inform all mobile stations of the voice group call members that the uplink is free.

UPLINK_ACCESS: Thisissent on the uplink of the voice group call channel using random access procedures. The
UPLINK_ACCESS message is similar to a channel request but sent on the group call channel uplink. The establishment
cause for subsequent talker uplink request as defined in 3GPP TS 44.018 shall be used for this purpose. The mobile
station may send repeated UPLINK _ACCESS messages (see 3GPP TS 44.018).

UPLINK_REQUEST: The request for the uplink isindicated to the MSC. Only one request per BSC shall be
forwarded.
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NOTE 22: If the BSS supports the use of talker priorities and receives from the M S atalker priority different from
"normal subscriber", the BSS delays the sending of the UPLINK_REQUEST message to the MSC, until
SABM(L3msp) is received from the MS. Then the BSS includes the layer 3 message, the talker priority,
and the cell identity of the cell where the UPLINK _ACCESS message was received in the
UPLINK_REQUEST message. In this case the UPLINK_REQUEST_CONFIRM message may be
omitted by the BSS.

VGCS UPLINK_GRANT: The reply to the uplink request sent on the voice group channel downlink containing
information for synchronisation of the mobile station to the network and uplink access contention resolution. The
VGCS_UPLINK_GRANT message shall therefore include a request reference (reflecting the UPLINK_ACCESS) and
the physical information required for transmission on the voice group call channel uplink. On receipt of a
VGCS_UPLINK_GRANT, the related mobile station can start to send speech directly.

NOTE 23: UPLINK_FREE messages are stopped immediately.

UPLINK_BUSY: This connectionless RR message is sent on the downlink FACCH to inform all mobile stations that
the uplink is now busy.

NOTE 24:1f the BSS supports the use of talker priorities, then it indicates the talker priority of the current talking
service subscriber and the status of the emergency mode in the UPLINK_BUSY message and repeats the
message on the FACCH every T1 seconds.

NOTE 25: The order of UPLINK_BUSY and SABM message is independent.
SABM (L3msg): Thelayer 2 link is set up and layer 3 information on classmark and mobile station identity included.
UA (L3msg): Thelayer 2 link is acknowledged and the layer 3 information reflected for contention resolution.

PROCESS GROUP CALL_SIGNALLING (uplink request): This message is sent to the anchor MSC, to indicate
that the uplink is requested by a subscriber roaming in the relay MSC area.

NOTE 26: If the UPLINK_REQUEST message contained the layer 3 message, the message provides additional
information about the new talking service subscriber, if available.

FORWARD_GROUP CALL_SIGNALLING (uplink request ack): This message is sent to the relay MSC, to
indicate that the uplink is granted to the mobile station roaming in parts of the group call area which are controlled by
relay MSC.

UPLINK_REQUEST_ACKNOWLEDGE: The relay MSC acknowledges the uplink to one BSC. If uplink requests
have been made by more than one BSC, all remaining uplink requests shall be rejected by an UPLINK_REJECT_CMD
which is not presented in figure 5. On reception of an UPLINK_REJECT_CMD the BSS shall send an UPLINK_REL
to the related mobile station, followed by an UPLINK _BUSY to indicate to the mobile stations that the uplink isin use.
The MSC shall send to other BSCs which did not send an uplink request an UPLINK_SEIZED CMD message whichis
not presented in figure 5. On reception of an UPLINK_SEIZED CMD the BSS shall send an UPLINK_BUSY to
indicate to the mobile stations that the uplink isin use. If the BSS supports the use of talker priorities, then it indicates
the talker priority of the current talking service subscriber and the status of the emergency mode in the UPLINK_BUSY
message and repeats the message on the FACCH every T1 seconds.

UPLINK_REQUEST_CONFIRM : The BSS confirms the uplink use to the M SC together with the mobile station
identity.

NOTE 26a: In a RANflex configuration (with or without group call redundancy) the uplink regquesting subscriber's
VMSC may be different from his current location area's group call serving MSC. In this case the retrieval
of info from the (distant) VLR is done by means of the MAP service SEND_GROUP_CALL_INFO.

VGCS ADD_INFO: The MSC sends additional information about the new talking service subscriber to all BSCs. The
BSCs broadcast ADD_INFO messages containing the additional information to all listeners (not shown in figure 5).

PROCESS GROUP CALL_SIGNALLING (additional info): This message is sent to the anchor MSC to provide
information about the new talking service subscriber. The anchor M SC forwards the message to all other relay MSCs.

NOTE 27: This message is omitted, if the additional info was already included in the PROCESS_GROUP
CALL_SIGNALLING (uplink request) message.
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Conver sation proceeds. Once the mobile station has control of the uplink, it shall be able to communicate directly.
The two-way nature of the conference bridge will ensure that they are aready connected to all appropriate downlink
channels.

UPLINK_RELEASE: When the service subscriber who has access to the uplink wants to release the channel, then a
message indicating release of the uplink is required to be sent from the M S to the BSS on the FACCH.

NOTE 28: For different cases of uplink release and the related message flows refer to Figure 6.b to 6.9.
UPLINK_RELEASE_INDICATION: The BSSinformsthe MSC on the uplink release.

PROCESS GROUP CALL_SIGNALLING (uplink releaseindication): The relay MSC indicates to the anchor
MSC that the uplink isfree.
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VGCSADD INFO

Conversation proceeds with talker priority
"privileged subscriber"

i :

Figure 5a: Signalling information required for the voice group call uplink request via RACH with
talker priority "privileged subscriber” in the relay MSC (normal case, without contention resolution)

RACH(CHAN_REQ): Standard message to request an SDCCH.
IMM_ASS: Standard message sent on the AGCH.
SABM (PRIORITY_UPLINK_REQ): L3 message PRIORITY_UPLINK_REQ sent on the allocated channel.

UA (PRIORITY_UPLINK_REQ): This messageis used to acknowledge the layer 2 link and provide contention
resolution of the service request.

CHAN_RELEASE: The BSS sends a channel release message to the service subscriber's mobile station.
DI SC: Standard message to release the layer 2 link.
UA: Standard message to acknowledge release of the layer 2 link.

UPLINK_BUSY (not presented in figure 5a): If validation of Priority Uplink Requests applies for the group call, the
BSS, on receipt of avalid Priority Uplink Request, shall send an UPLINK_BUSY on the downlink FACCH to inform
al mobile stations that a priority request has been made and to provide a new token. The message is sent on Thb expiry.

UPLINK_REQUEST: Therequest for the uplink isindicated to the MSC. Only one request per BSS shall be
forwarded.

NOTE 28a: In a RANflex configuration (with or without group call redundancy) the uplink regquesting subscriber's
VMSC may be different from his current location area's group call serving MSC. In this case the retrieval
of info from the (distant) VLR is done by means of the MAP service SEND_GROUP_CALL_INFO.

PROCESS GROUP_CALL_SIGNALLING (uplink request, privileged subscriber, add info): This messageis
sent to the anchor MSC, to indicate that the uplink is requested by a subscriber with talker priority "privileged
subscriber" roaming in the relay MSC area. Furthermore, the message provides additional information about the service
subscriber requesting the uplink, if additional information is available.

FORWARD_GROUP_CALL_SIGNALLING (uplink request ack): This messageis sent to the relay MSC, to
indicate that the uplink is granted to the mobile station roaming in parts of the group call area which are controlled by
therelay MSC.

UPLINK_REQUEST_ACKNOWLEDGE: The relay MSC acknowledges the uplink to one BSC. If uplink requests
have been made by more than one BSC, all remaining uplink requests shall be rejected by an UPLINK_REJECT_CMD
which is not presented in figure 5a. On reception of an UPLINK_REJECT_CMD the BSS shall send an UPLINK_REL
to the related mobile station, followed by an UPLINK_BUSY to indicate to the mobile stations that the uplink isin use.
The MSC shall send to other BSCs which did not send an uplink request an UPLINK _SEIZED_CMD message which is
not presented in figure 5a. On reception of an UPLINK_SEIZED_CMD the BSS shall send an UPLINK_BUSY to
indicate to the mobile stations that the uplink isin use.

The anchor MSC may aso include additional information about the new talking service subscriber in the
UPLINK_REQUEST_ACKNOWLEDGE, UPLINK_REJECT_CMD and UPLINK_SEIZED_CMD messages, if the
information is avail able when sending these messages.

UPLINK_RELEASE: Upon receipt of an UPLINK_REQUEST_ACKNOWLEDGE, UPLINK_REJECT_CMD or
UPLINK_SEIZED_CMD indicating the talker priority of the new talker, the BSC releases the current talker from the
uplink by sending a message requesting release of the uplink to the mobile station on the FACCH.
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DISC: Standard message to release the layer 2 link.
UA: Standard message to acknowledge release of the layer 2 link.

VGCS _UPLINK_GRANT: The reply to the priority uplink request sent on the voice group channel downlink
containing information for synchronisation of the mobile station to the network and uplink access contention resolution.
The VGCS_UPLINK_GRANT message shall therefore include a request reference (reflecting the
PRIORITY_UPLINK_REQUEST) and the physical information required for transmission on the voice group call
channel uplink. On receipt of aVGCS_UPLINK_GRANT, the related mobile station can start to send speech directly.

UPLINK_BUSY: This connectionless RR message is sent on the downlink FACCH to inform all mobile stations that
the uplink is now busy. If the network supports talker priorities, then the UPLINK _BUSY indicates the talker priority of
the current talking service subscriber to all listening service subscribers and additionally, if the emergency mode is set
in the network, the emergency mode indication. The message is repeated on the FACCH every T1 seconds. If validation
of Priority Uplink Requests applies each periodic UPLINK_BUSY message shall include a new token (i.e. a new token
is broadcast every T1 seconds). The BSS may include the additional information about the new talking service
subscriber in the UPLINK_BUSY message, if the information is available when sending this message and thereis
sufficient space available in the message.

NOTE: Theorder of UPLINK_BUSY and SABM message isindependent.
SABM (L3msg): Thelayer 2 link is set up and layer 3 information on classmark and mobile station identity included.
UA (L3msg): Thelayer 2 link is acknowledged and the layer 3 information reflected for contention resolution.

UPLINK_REQUEST_CONFIRM: The BSS confirms the uplink use to the MSC together with the mobile station
identity, classmark information and optionally the CKSN.

VGCS_ADD_ INFO: The MSC sends additional information about the new talking service subscriber to all BSCs,
unless the information was already included in the UPLINK_REQUEST ACKNOWLEDGE,
UPLINK_REJECT_CMD and UPLINK_SEIZED_CMD messages. The BSCs broadcast ADD_INFO messages
containing the additional information to all listeners (not shown in figure 5a) , unless the information was already
included in the UPLINK_BUSY messages.

Conversation proceeds. Once the maobile station has control of the uplink, it shall be able to communicate directly.
The two-way nature of the conference bridge will ensure that they are already connected to all appropriate downlink
channels.

MS MSC-A Disp.
< Conversation Proceeds » DTMF Tones (start_talking) or

A

DTMF message (start_talking)

Grant tone
4
< Set Parameter (D-ATT = TRUE)
DTMF Tones (end_talking) or
<
DTMF message (end_talking)
< Set Parameter (D-ATT = FALSE)

Figure 5b: Signalling information required when the talker is attached to the Anchor MSC and a
dispatcher sends DTMF signals

Conver sation proceeds. Thetalker isin control of the uplink (see figure 4) and is attached to the Anchor MSC. The
mobile station’ s downlink is muted to prevent any distracting echo being heard by the mobile station user.
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DTMF Tones (start_talking) or DTM F message (start_talking): Thissignalling indicates the dispatcher’ s unmute
reguest to the MSC. DTMF Tones are used by afixed line dispatcher while the DTMF message is used by a mobile
dispatcher.

Grant Tone: The Anchor MSC may optionally play an in-band tone to the dispatcher to indicate that the dispatcher’s
request is recognized and that the downlink of the talking service subscriber will be unmuted The attributes of the grant
tone (e.g. frequency and duration) are network operator specific..

Set Parameter (D-ATT = TRUE): The Anchor M SC sends this message to the mobile station to unmute the downlink
so that the user can hear what the dispatcher says.

NOTE 29: This message is sent only when the downlink of the talker is muted.

DTMF Tones (end_talking) or DTMF message (end_talking): This signalling indicates the dispatcher’s mute request
to the MSC. DTMF Tones are used by afixed line dispatcher while the DTMF message is used by a mobile dispatcher.

Set Parameter (D-ATT = FALSE): Once the dispatcher indicates that he has finished speaking, the Anchor MSC
mutes the talker’s downlink.

NOTE 30: This message is only sent when al dispatchers who have sent the unmuting request have finished their
talk.

MS MSC-R MSC-A DISP.

Conversation Proceeds DTMF Tones (start_talking) or

y
A

DTMF message (start_talking)

Grant tone

P FORWARD_GROUP_CALL_SIGNAL

l

Set Parameter (D-ATT = TRUE) )
< DTMF Tones (end_talking) or

ol

h DTMF message (end_talking)

| _FORWARD_GROUP_CALL_SIGNAL
<

Set Parameter (D-ATT = FALSE)
Ll

l

Figure 5c: Signalling information required when the talker is attached to a Relay MSC and a
dispatcher sends DTMF signals

Conversation proceeds: Thetalker isin control of the uplink (see figure 4) and is attached to a Relay MSC. The
mobile station’s downlink is muted to prevent any distracting echo being heard by the mobile station user.

DTMF Tones (start_talking or DTMF message (start_talking): This signalling indicates the dispatcher’ s unmute
request to the MSC. DTMF Tones are used by a fixed line dispatcher while the DTMF message is used by a mobile
dispatcher.

Grant Tone: The Anchor MSC may optionally play an in-band tone to the dispatcher to indicate that the dispatcher’s
request is recognized and that the downlink of the talking service subscriber will be unmuted. The attributes of the grant
tone (e.g. frequency and duration) are network operator specific.

FORWARD_GROUP_CALL_SIGNAL: This messageis sent to the Relay M SC when anchor MSC wants to change
the mute/unmute status of the talking service subscriber. In this case stateAttributes::DA = TRUE, is set.

Set Parameter (D-ATT = TRUE/FAL SE): The Relay M SC sends this message to the talker when a FORWARD
GROUP CALL SIGNAL containing a STATE_ATTRIBUTES information element is received. The D-ATT field is set
asreceived in STATE_ATTRIBUTES element.

DTMF Tones (end_talking) or DTM F message (end_talking): This signalling indicates the dispatcher’ s mute request
to the MSC. DTMF Tones are used by afixed line dispatcher while the DTMF message is used by a mobile dispatcher.
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FORWARD_GROUP_CALL_SIGNAL: This messageis sent to the Relay MSC when the anchor MSC wants to
change the mute/unmute status of the talking service subscriber. In this case stateAttributes:.:DA = FALSE is set.

Set Parameter (D-ATT = FALSE): Once the dispatcher indicates that he has finished speaking, the M SC mutes the
talker’s downlink again.

MS MSC-A V-MSC Mobile Disp.

Conversation Proceeds

.

DTMF message (start_talking)

DTMF Tones (start_talking) )

<
<

Grant tone

y

Set Parameter (D-ATT = TRUE)
dl

.

DTMF message (end_talking)

DTMF Tones (end_talking)

Set Parameter (D-ATT = FALSE),
d

.

Figure 5d: Signalling information required when the talker is attached to the Anchor MSC and a
mobile dispatcher who is roaming in a non-Anchor MSC area sends DTMF signals

Conversation proceeds: Thetalker isin control of the uplink (see figure 4) and is attached to the Anchor MSC. The
mobile station’s downlink is muted to prevent any distracting echo being heard by the mobile station user.

DTMF message (start_talking): This signalling indicates the mobile dispatcher’ s unmute request to visited MSC. On
reception of the DTMF message, the visited MSC will convert it into DTMF tones and send these DTMF tones through
the network to the anchor MSC.

Grant Tone: The Anchor MSC may optionally play an in-band tone to the dispatcher to indicate that the dispatcher’s
request isinterpreted as a request to talk and that the downlink of the talking service subscriber will be unmuted. The
attributes of the grant tone (e.g. frequency and duration) are network operator specific.

Set Parameter (D-ATT = TRUE): The Anchor MSC sends this message to the talker to force his mobile station to
unmute its downlink so that the user can hear what the dispatcher says.

DTMF message (end_talking): This signalling indicates the mobile dispatcher’ s mute request to the M SC.

Set Parameter (D-ATT = FALSE): Once the dispatcher indicates that he has finished speaking, the Anchor MSC
mutes the talker’s downlink.
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< >

UPLINK_REL_CMD

UPLINK_RELEASE
<
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<
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Figure 6: Signalling information required for the voice group call uplink release
requested by the network

UPLINK_REL_CMD: When the network wants to release the uplink for any reason, except when a service subscriber

with a higher priority has seized the uplink, then a message reguesting release of the uplink is required to be sent from
the network to the mobile station on the FACCH.

MS BSS MSC

Conversation proceeds with talker priority
"normal subscriber"
< >

UPLINK_SEIZED CMD (privileged subscriber)

UPLINK_RELEASE
<

UPLINK_BUSY
(privileged subscriber)
<

Figure 6a: Signalling information required for the voice group call uplink release
requested by the network; preemption of the current talker by a privileged service subscriber

UPLINK_SEIZED_CM D: When the network wants to release the uplink because a service subscriber with a higher
priority has seized the uplink in another BSS area, an UPLINK_SEIZED _CMD indicating the talker priority of the new
talking service subscriber is sent by the MSC. If the BSS has sent an UPLINK_REQUEST to the MSC, the MSC will
either send UPLINK_REQUEST_ACKNOWLEDGE or UPLINK_REJECT instead of the UPLINK_SEIZED_CMD.

The following figures 6.b to 6.9 show the message flows applicable for the uplink release in normal and error cases,
dependent on whether the talker is

- onadedicated link (e.g. the talker is the originator); or

- onthegroup call channel (e.g. the talker is a subsequent talker).
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NOTE: The messages CLEAR CMD, CLEAR COM, etc., are used to release the dedicated connection of the
talker.

Figure 6.b: Uplink release for the talker on a dedicated link: normal case
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failure) q
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Uplink free R _’
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<
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>

NOTE: The messages CLEAR CMD, CLEAR COM, etc., are used to release the dedicated connection of the
talker. The same message flow applies for all cause values different from "call control".

Figure 6.c: Uplink release for the talker on a dedicated link: loss of radio contact or equipment failure
(TRX, PCM ..))
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MS BSS MSC BSSs

Uplink release

P{ Uplink Rel Indication
(cause = call control)
>

Uplink rel command
Uplink free >

m————————————————

> 'Upl_Rel_cmd is sent E
ito al BSSs of the GC |
iarea except that BSC |
i
I
I

'which sent the
\Upl_rel_ind.

Figure 6.d: Uplink release for the talker on group call channel: normal case

MS BSS MSC BSSs

Uplink Rel Indication
(cause = radio interface
failure
) >

Uplink rel command
Uplink free >

\Upl_Rel_cmd is sent i
ito all BSSs of the GC |
larea except that BSC |
'which sent the i
[}
|

Figure 6.e: Uplink release for the talker on group call channel: loss of radio contact
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MS BSS MSC BSSs
Uplink Rel Indication
(cause = equipment
failure
) >
Uplink rel command
Uplink free — >
> :rUpI_ReI_cmd issent |
Clear Command 'to all BSSs of the GC |
< jarea except that BSC !
Clear complete jwhich sent the :
P 'Upl_rel_ind. !
P e T ___ I
SCCP_RLSD
<
SCCP_RLC
g

NOTE: The messages CLEAR CMD, CLEAR COM, etc., are used to release the radio and terrestrial resources for
the cell serving the talker. The same message flow applies for all cause values different from "call control",
and "radio interface failure".

Figure 6.f: Uplink release for the talker on group call channel after equipment failure (TRX, PCM ...),
group call re-establishment by the BSS not supported

The BSC shall send the message UPLINK RELEASE INDICATION with cause vaue "equipment failure" or another
appropriate cause value, if a failure concerning the cell that is serving the talker was detected and the radio and
terrestrial resources related to this cell shall be released (see figure 6.5). After receipt of the UPLINK RELEASE
INDICATION message the MSC shall send a CLEAR COMMAND message for the respective cell. The BSC does not
send CLEAR REQUEST in addition to UPLINK RELEASE INDICATION in order to avoid conflicts.

MS BSS MSC BSSs
Clear Request
(cause = equipment
failure

) >
Clear Command
¢
Clear complete
>
SCCP_RLSD
<
SCCP_RLC
g

NOTE: The messages CLEAR CMD, CLEAR COM, etc., are used to release the radio and terrestrial resources for
the cell not serving the talker. The same message flow applies also for all other cause values.

Figure 6.9: Release after equipment failure (TRX, PCM ...) concerning a cell that is not serving the
talker, group call re-establishment by the BSS not supported
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The BSC shall send the message CLEAR REQUEST with cause value "equipment failure" or another appropriate cause
value, if a failure concerning a cell not serving the talker was detected and the resources related to this cell shall be
released (see figure 6.g). After receipt of the CLEAR REQUEST message the MSC shall send a CLEAR COMMAND
message for the respective cell.

MS BSS MSC BSSs

Uplink Rel Indication
(cause = equipment
failure)

A 4

Uplink rel command

Uplink free

{Upl_Rel_cmd is sent 1
VGCS ASSIGNMENT | itodl BSSsof the GC |

STATUS iarea except that BSC |
'which sent the :
Upl_rel_ind. i

v

]
]
.

NOTE: The terrestrial resource for the group call channel is not released.

Figure 6.h: A-interface link sharing used or group call re-establishment by the BSS supported:
Uplink release for the talker on group call channel after equipment failure (TRX, PCM ...)

If A-interface link sharing is used or group call re-establishment by the BSS is supported, the BSC shall send the
message UPLINK RELEASE INDICATION with cause value "equipment failure" or another appropriate cause value,
if a failure concerning the cell that is serving the talker was detected. In addition the BSC shall send the VGCS
ASSIGNMENT STATUS message indicating that the connection to this cell is no longer established (see figure 6.h). If
A-interface link sharing is used, the VGCS ASSIGNMENT STATUS message shall be sent on expiry of timer Tast.

MS BSS MSC BSSs

VGCS ASSIGNMENT
STATUS

[
>

NOTE: The terrestrial resource for the group call channel is not released.

Figure 6.i: A-interface link sharing used or group call re-establishment by the BSS supported:
Release after equipment failure (TRX, PCM ...) concerning a cell that is not serving the talker

If A-interface link sharing is used or group call re-establishment by the BSS is supported, and a failure concerning a cell
that is not serving the talker was detected, the BSS shall send the VGCS ASSIGNMENT STATUS message indicating
that the connection to this cell is no longer established (see figure 6.i). If A-interface link sharing is used, the VGCS
ASSIGNMENT STATUS message shall be sent on expiry of timer Tast.
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BSSs

Figure 6.j: A-interface link sharing used or group call re-establishment by the BSS supported:
Release after equipment failure concerning the link between MSC and BSS

If A-interface link sharing is used or group call re-establishment by the BSS is supported, the BSC shall send the
message CLEAR REQUEST with cause value "equipment failure" or another appropriate cause value, if afailure
concerning the link between M SC and BSS was detected and the resources related to this connection shall be released
(seefigure 6.h). After receipt of the CLEAR REQUEST message the MSC shall send a CLEAR COMMAND message

for the respective connection and try to establish a new connection.
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MS' MSs BSS MSC-A GCR FNT MSC-R
TERMINATION REQUEST Release (NOTE 31)
> <
(Specific DTMF messages sequence (Specific DTMF tone sequence for call termination
for call termination (NOTE 32)) (NOTE 33))
> <
(Specific DTMF tone sequence for call
termination (NOTE 34))
<
TERMINATION ‘ ‘
<
PROCESS GROUP CALL_SIGN. (release call) (NOTE 35)
<
Release (normal call clearing)(NOTE 35)
<
CLEAR CMD Dispatcher release
P >
CHANNEL
RELEASE VGCS TERMIN
L e Y >
CHANNEL
RELEASE Release
LS >
CLEAR COM | | | ]
............... > SEND_GROUP CALL_END_SIGNAL_ACK
SCCP_RLSD >
[
SCCP_RLC
............... >
CLEAR CMD
[
CLEAR COM
............... >
SCCP_RLSD
[
SCCP_RLC
............... >

Figure 7: Signalling required to disconnect the group call

TERMINATION REQUEST: An authorized mobile station can send a TERMINATION REQUEST message to clear
down the entire voice group call. To do this, the mobile station must have access to the uplink. The network hasto
check the IMSI to verify the calling service subscriber. If the IMSI of the mobile station which has uplink accessis
presently not known to the network, the network shall send an identity request to the mobile station

NOTE 31: Alternatively an authorized dispatcher can terminate the voice group call in which case a rel ease message
isreceived from the external network.

NOTE 32: Alternatively an authorized mobile dispatcher can terminate the voice group call by using a specific
DTMF message sequence. If the mobile dispatcher is controlled by the anchor MSC, the specific DTMF
message sequence is received by the anchor MSC (see figure 7b).

ETSI



3GPP TS 43.068 version 11.4.0 Release 11 112 ETSI TS 143 068 V11.4.0 (2013-02)

NOTE 33: If the mobile dispatcher is controlled by arelay MSC, the specific DTMF message sequence is received
by the relay MSC. The relay MSC converts the DTMF messages into DTMF tones and sends them
towards the anchor MSC (see figure 7c).

NOTE 34: Alternatively an authorized fixed line dispatcher can terminate the voice group call by using a specific
DTMF tone sequence. In this case, the specific DTMF tone sequenceis received by the anchor MSC
(seefigure 7d).

NOTE 35:Alternatively an authorized mobile station currently served by arelay MSC can clear down the entire
group call in which case either a Release (normal call clearing) is received from the relay MSC (for the
case when the calling service subscriber still has theinitial dedicated connection to MSC-A) or a
PROCESS GROUP CALL_SIGNALLING message indicating call release is received from the relay
MSC (when the calling service subscriber is on the group call channel or has a dedicated connection to
the relay MSC).

CLEAR CMD: This message is sent from the MSC to the BSS via each Resource Controlling SCCP connection to
clear radio and terrestrial resources.

VGCS TERMIN: The MSC informs the GCR that the voice group call with the related group call referenceis
terminated.

CHANNEL RELEASE: CHANNEL RELEASE messages are sent on al downlink FACCH to the service subscribers.
The CHANNEL RELEASE messages shall be repeated for a predefined period in order to provide a high probability
that the listening mobile stations receive the message.

- CHANNEL RELEASE messageissent using | frame for the talker.
- CHANNEL RELEASE messages are sent using Ul frames for listeners.

In addition, release messages are sent to al related dispatchers and relay MSCs. If the group call termination isinitiated
by an entitled dispatcher, and there is a dedicated connection for the calling service subscriber between the anchor MSC
and the relay M SC, the anchor M SC shall release this connection with cause ‘normal call clearing’.

SEND_GROUP CALL_END_SIGNAL_ACK: Thediaoguesto al relay MSCs are closed.
CLEAR COMPLETE: standard message.

SCCP_RL SD: standard message sent via resource controlling SCCP connection.
SCCP_RLC: standard message.

CLEAR CMD: This message is sent from the MSC to the BSS via the Call Controlling SCCP connection, after all the
terrestrial resources associated with the BSS for this group call have been released.

CLEAR COMPLETE: standard message.
SCCP_RL SD: standard message sent via call controlling SCCP connection.
SCCP_RLC: standard message.
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RF_channel_release(SDCCH)

-

RF_channel_release_ack

>

For each BSC in the Group

Same as Standard case

For each cdl in the Group

MS BTS BSC MSC
| Erom the VGCS call originator | | |
| | | |
| SYS_INFO (NCH allocated) | | |
| - | | |
| | | |
| Channel_request | | |
| P | channel_required | |
| | » | |
| | channel_activate(SDCCH) | |
| | - | |
| | channel_activate_ack | |
| | » | |
| | imm_assignment_command | |
| Imm_assignment | - | |
| - | | |
| SABM (Immediate _setup) | | |
| P | est_ind(Immediate _setup) | |
| UA (immediate_setup) | - | SCCP_CR(COMPLETE LAYER 3 |

INFORMATION (Immediate_setup))

- | - |
| SCCP_CC |
| - |
| assignment_req |

channel_activate(TCH) | - |

- | |

channel_activate_ack | |

- | |

assignment_command assignment_command | |

- - | |

SABM | |
> est_ind | |
UA - | |
- | |
| |
P P | assignment_comp |
| - |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| assignment_comp | assignment_comp
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Same as Standard case

Figure 7a: Signalling information required for establishing voice group calls
by a service subscriber using immediate setup

SYS INFO (NCH allocated): Message used to indicate if the NCH is allocated on the CCCH in the cell.
Initial RACH CHAN_REQ: Standard message.
IMM_ASSIGNMENT: Standard message sent on the AGCH.
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IMMEDIATE_SETUP: This message including all details of the voice group cal is sent by the MS to the network in
order to set-up agroup call immediately, i.e. without previous establishment of an MM connection.

UA (IMMEDIATE_SETUP): This message is used to acknowledge the layer 2 link and provide contention resolution
of the immediate setup.

NOTE 36: Authentication and/ or activation of Ciphering may be performed before or after sending a CONNECT
message. | ciphering has not been activated before sending a CONNECT message, aCM_SERVICE
ACCEPT may be sent before the CONNECT message by the MSC, however sending of the
CM_SERVICE_ACCEPT is not mandatory.

MS MSC-A _ MS
(originator) (dispatcher)
VGCS call established, speech conversation active
s DTN (9 S
MSC detects the « signal
DTMF signal
start. DTMF_ack (x)
>
stop_DTMF > One digit
«
stop_DTMF_ack
P

Figure 7b: Signalling required for communication of DTMF digit entry by an entitled mobile
dispatcher, if the mobile dispatcher is controlled by the anchor MSC of the group call.

MS MSC-A VMSC - MS
(originator) (dispatcher)

[] []

| VGCS call established, speech conversation active |

start_ DTMF (x) Dispatcher
MSC detects the < initiates DTMF
DTMF tone DTMF tone D signal
feeececccccccccscnocs . start_DTMF_ack (X)
»
stop_DTMF One digit

A

stop_DTMF_ack

Figure 7c: Signalling required for communication of DTMF digit entry by an entitled mobile
dispatcher, if the mobile dispatcher is controlled by a visited MSC (could be a relay MSC) of the
group call.
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GMSC FNT

]

VGCS call

established, speech conversation active |

MSC detects the
DTMF tone

DTMF tone

rorsessesresectsnane

Dispatcher

initiates

DTMF
DTMF tone tone

e

Figure 7d: Signalling required for communication of DTMF digit entry by an entitled fixed line

dispatcher.
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MS Unciphered SDCCH MSSs  Ciphered Group Channel BSS MSC
| | Token Timers
1. | UPLINK BUSY (Token=A) A Start T1
I | < A
| | :
| | A T1 Expires
| Periodic UPLINK BUSY (Token = B) AB Start T1, Start Ttv
| < AB Ttv Expires
| Priority Uplink Request (' Emergency’, GCRef, Token=B) B Stop T1
| > W Run Tbb
| | UPLINK BUSY (Token = C) C Reset & Restart T1
I | < C
I | C
I | C
2 Priority Uplink Request (‘ Emergency’, GCRef, Token=C) C Stop T1
| > W Run Tbb
| | UPLINK BUSY (Token=D) D Reset & Restart T1
I | < D
I | D
| I D
I | D
3. Priority Uplink Request(Emergency Reset, GCRef, Token=D) D Stop T1
| > W Run Tbb
| | UPLINK BUSY (Token=E) E Reset & Restart T1
I | < E
I | E
4. Priority Uplink Request (* Privilege’, GCRef, Token =P) E
' > X — discard msg
I E
I I Periodic E T1 Expires
| | UPLINK BUSY (Token=F) E,F Start T1, Start Ttv
| I < EF Ttv Expires
I | F
5 Priority Uplink Reguest (‘ Privilege’, GCRef,) F
: > X - discard msg
F
I I Periodic F T1 Expires
| | UPLINK BUSY (Token=G) F.G Start T1, Start Ttv
| I < F.G Ttv Expires
I | G
6 Priority Uplink Request (* Privilege', GCRef, Token=G) G Stop T1
| > W Run Tbb
| | UPLINK BUSY (Token = H) H Reset & Restart T1
I | < H
| Priority Uplink Request (‘ Emergency’, GCRef, Token=G) H
! > X —discard msq
| Priority Uplink Request (‘ Emergency’, GCRef, Token=H) H Stop T1
| > W Run Tbb
| | UPLINK BUSY (ID Vadue=1) | Reset & Restart T1
I | < |
I | |
I | |
7. Uplink Release I
I > | Stop T1
I |
I | UPLINK FREE
I | <
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| |
| l UPLINK ACESS
8. l >
| |
| l VGCSUPLINK GRANT
| | <
| l UPLINK BUSY (Token=J) J Reset and Restart T1
| | < J
| | J
| | J
| | :
| |
Figure 7e: Validation of Priority Uplink Requests for ciphered group calls
NOTE:
MS = service subscriber requesting priority access to the uplink
MSs = all service subscribersin the group, in this BSS area
Token (A, B...J) = 32bit random number, generated by the BSS. Broadcast in UPLINK BUSY messages on the

ciphered group channel downlink (FACCH)

Figure 7e Scenarios:

1. For aservice subscriber originated group call, if the call is ciphered, the BSS includes atoken in the first
UPLINK BUSY message sent on the group channel downlink. For a dispatcher originated group call, if the call
is ciphered, the BSS includes atoken in the first UPLINK BUSY message sent after the first successful uplink
access by a service subscriber. A new token is sent in each periodic UPLINK BUSY message, every T1
seconds. If the old token has not been used it remains valid for a further Ttv seconds along with the new token.
Once Ttv expires only the new tokenisvalid. (If, within Ttv seconds, a Priority Uplink Request is received
with the old token, the request is accepted, the old and new tokens are invalidated and an UPLINK BUSY,
with another new token and the priority of the accepted request, is sent after Thb ms on the group channel
downlink.)

2. Subscriber on the group call with ‘Privilege' or ‘Emergency’ subscription requests the uplink. Token matches
in BSS. A new token, and the priority of the accepted request, are sent after Tbb msin an UPLINK BUSY on
the group channel downlink to ensure higher priority requests can still be made in the cells covered by this
BSS. Timer T1 isreset and restarted.

3. Subscriber on the group call with ‘Emergency Mode Reset’ subscription requests an ‘ Emergency Mode Reset’.
Token matchesin BSS. A new token is sent after Thb msin an UPLINK BUSY on the group channel
downlink. Timer T1 isreset and restarted.

4. User not on the group call makes fraudulent uplink request. Token does not match in BSS. BSS discards
message. BSS continues to broadcast tokens in periodic UPLINK BUSY messages.

5. Subscriber on the group call with a‘Privilege', ‘Emergency’ or ‘Emergency Mode Reset’ subscription requests
the uplink. No token included in the request. BSS discards message. BSS continues to broadcast tokensin
periodic UPLINK BUSY messages.

6. Subscriber with a*Privilege' subscription requests the uplink. Token matchesin BSS. A new token, and the
priority of the accepted request (i.e. ‘Privilege'), are sent after Tbb msin an UPLINK BUSY on the group
channel downlink, however a subscriber with an * Emergency’ subscription requests the uplink before the new
token has been received by the MS (use of the old token, causes the message to be discarded by BSS). On
receipt of the UPLINK BUSY with new token and priority ‘Privilege’, the MS resends the Priority Uplink
Request (‘ Emergency’) with the new token.

7.  When a subscriber releases the uplink, timer T1 is stopped and the BSS broadcasts UPLINK FREE. A tokenis
not broadcast while the uplink is free.
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8. A subscriber requests the uplink by sending an UPLINK ACCESS on the group channel uplink. The BSS
grants the uplink and a UPLINK BUSY including a new token, and the current talker priority, is sent on the
group channel downlink. A new token and the current talker priority is also sent in UPLINK BUSY on the
group channel downlink if the uplink becomes busy because it is granted in another BSS or MSC areaand an
UPLINK_REJECT_CMD or UPLINK_SEIZED _CMD isreceived by the BSS.

MS MS's BSSBSS's A-MSC R-MSC BSS
|| I |

Conversation proceeds

Uplink_Access
(Establ_cause= UL request
for sending data)

[

A .

I »

VGCS_Uplink_Grant
1

o
«

|

SABM (Data_indication
(Application_data))
1

»
>

|
UA (Data_indication

(Application_data)) Optionally, the BSC
distributes the data
Notify_Appl_data immediately.

(Application_data)

1 __ __ __ ] UplLApplication_Data
‘_
(CID, IDI, Data_ind )

W Uplink_Release Forw_GC_signalling

DISC (Notification_Data)

L

Y

Notification_Data

»
L

UA

Notification_Data
Notify_Appl_data | -

(Application_data) <

A

Conversation proceeds

Figure 7f: A listener in the anchor MSC area sends application-specific data to the other group call
members, while the group call channel uplink in the cell is free

UPLINK_ACCESS (Establishment_cause=UL Request for sending application-specific data): This messageis
sent on the uplink of the voice group call channel using random access procedures. The UPLINK ACCESS messageis
similar to a channel request but sent on the group call channel uplink.

VGCS _UPLINK_GRANT: The BSS grants the uplink of its group call channel immediately. The reply to the uplink
request sent on the voice group channel downlink containing information for synchronisation of the mobile station to
the network and uplink access contention resolution. The VGCS_UPLINK_GRANT message shall therefore include a
request reference (reflecting the UPLINK _ACCESS) and the physical information required for transmission on the
voice group call channel uplink.

SABM (DATA_INDICATION (Application_data)): The MS sends a SABM message with its mobile station identity
and the Application datato the BSS.

UA(DATA_INDICATION (Application_data)): This message is used to acknowledge the layer 2 link and provide
contention resolution of the data indication.

NOTIFY_APPLICATION_DATA (Application_data): If the network option of immediate distribution of
application-specific data by the BSS is activated, on receiving the application data sent from the M S, the BSS
broadcasts the application data immediately to the cells within the BSC areain a notification message on the FACCH.
Optionally, the NOTIFY_APPLICATION_DATA message for application-specific datais repeated on the group call
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channel downlink. As a prerequisite for the immediate distribution, during the establishment phase of the voice group
call the BSC stored the cell identities of the cells belonging to the group call area and served by the BSC.

UPLINK_APPLICATION_DATA (CID, IDI, DATA_INDICATION): The BSS adds the sender’s cell identifier
(CID) and passes the L3 information (DATA_INDICATION) viathe UPLINK_APPLICATION_DATA messageto the
MSC. If the BSC hasimmediately distributed the application datato its BSC area, the BSC shall additionally include
the Immediate Distribution Indicator (1DI).

UPLINK_RELEASE: The BSS immediately releases the uplink by sending this message to the MS on the FACCH.
DISC: Standard message to release the layer 2 link.
UA: Standard message to acknowledge release of the layer 2 link. The mobile station returns to group receive mode.

FORWARD_GROUP CALL_SIGNALLING (NOTIFICATION_DATA): On receipt of the
UPLINK_APPLICATION_DATA message, the anchor MSC shall put the application data and optionally the mobile
subscriber's MSISDN into the BSSMAP message NOTIFICATION_DATA and distribute the message towards all relay
MSCs.

Editor's note: The condition for including the MSISDN in the BSSMAP message NOTIFICATION_DATA isffs.

NOTIFICATION_DATA: The MSC sends NOTIFICATION_DATA messages with the application datato all BSSs
intheir MSC areainvolved in the group call. If the originating BSC has immediately distributed the application data to
its BSC area, the MSC shall not send the NOTIFICATION DATA message to the originating BSC.

NOTIFY_APPLICATION_DATA (Application_data): The BSS broadcasts the application datato al listeners and
the talker, if any, in a notification message on the FACCH. Optionally the NOTIFY_APPLICATION_DATA message
for application-specific datais repeated on the group call channel downlink. (The broadcast of the application data by
the other BSSsis not shown in figure 7f.)

MS MS's BSS A-MSC R-MSC BSS
| I I I |

Conversation with talker proceeds

Data_indication
(Application_data)

\4

Upl_Application_Data
(CID, Data_ind )

L

Forw_GC_signalling
(Notification_Data)

Notification_Data
Notify Appl_data [€ Notification_Data
(Application_data)

«

Conversation with talker proceeds

Figure 7g: A talker in the anchor MSC area sends application-specific data to the other group call
members.

DATA_INDICATION (Application_data): Since the talker has the uplink and alayer 2 link is established, the MS
can send the application datato the BSS.

For the meaning of the other messages see figure 7f. The option of immediate distribution of the application-specific
data by the BSC can be applied also in figure 7g, although it is not shown in the message flow (for details see figure 7f).
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MS MS's BSS R-MSC A-MSC R-MSC’s
| I I I |

Conversation proceeds

Uplink_Access
(Establ_cause= UL request
for sending data)
i >

|
VGCS_Uplink_Grant
[|

d
l ]
SABM (Data_indication
(Application_data))
[|

\4

I
UA(Data_indication

(éppllcatlon_data)) Upl_Application_Data

A

(CID, Data_ind )
Uplink_Release >
DISC Proc_GC_signalling
d {Notification_Data)
UA >
Notification_Data Forw_GC_signalling
<€ (Notification_Data)

Notify_Appl_data
(Application_data)

Conversation proceeds

Figure 7h: A listener in a relay MSC area sends application-specific data to the other group call
members, while the group call channel uplink in the cell is free.

In the following only the messages different from figure 7f are explained:

PROCESS GROUP CALL_SIGNALLING (NOTIFICATION_DATA): On receipt of the
UPLINK_APPLICATION_DATA message the relay M SC shall put the application data and optionally the mobile
subscriber's MSISDN into the BSSMAP message NOTIFICATION_DATA and send the message to the anchor MSC.

Editor's note: The condition for including the MSISDN in the BSSMAP message NOTIFICATION_DATA isfor
FFS.

FORWARD_GROUP CALL_SIGNALLING (NOTIFICATION_DATA): On receipt of the
NOTIFICATION_DATA, the anchor MSC shall forward the message to al relay M SCs except the relay MSC from
which the NOTIFICATION_DATA was received. The relay MSCs shall send the NOTIFICATION_DATA messages
with the application data to all BSSsin their MSC areainvolved in the group call. The BSSs shall broadcast the data to

al listeners.

For the meaning of the other messages see figure 7f. The option of immediate distribution of the application-specific
data by the BSC can be applied aso in figure 7h, although it is not shown in the message flow (for details see figure 7f).
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MS MS's BSS A-MSC R-MSC BSS
| | I I I |

Conversation proceeds

Uplink_Access
(Establ_cause= UL request
for sending data)

>

VGCS_Uplink_Grant

i
Y

SABM (Data_indication
(Application_Data))

\4

UA (Data_indication
(Application_Data)) Upl_Application_Data
< (CID, Data_ind)

»|

Uplink_Release

Forw_GC_signalling
(Notification_Data)

L

DISC

\ 4

UA

A

Notify_Appl_data Notification_Data o
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Figure 7i: After receiving application-specific data, a service subscriber in the anchor MSC area
sends a confirmation for the received data to the other group call members, while the group call
channel uplink in the cell is free.

UPLINK_ACCESS (Establishment_cause=UL Request for sending application-specific data): This messageis
sent on the uplink of the voice group call channel using random access procedures. The UPLINK_ACCESS messageis
similar to a channel request but sent on the group call channel uplink.

VGCS _UPLINK_GRANT: The BSS grants the Uplink of its group call channel immediately. The reply to the uplink
request sent on the voice group channel downlink containing information for synchronisation of the mobile station to
the network and uplink access contention resolution. The VGCS_UPLINK_GRANT message shall therefore include a
request reference (reflecting the UPLINK _ACCESS) and the physical information required for transmission on the
voice group cal channel uplink.

SABM (DATA_INDICATION (Application_data)): The MS sends a SABM message with its mobile station identity
and the Application_data to the BSS. For the purpose of identifying the received data, the data_id which wasreceived in
the message that contai ned the application data that is being confirmed shall be included in the message.

For the meaning of the other messages see figure 7f. The option of immediate distribution of the application-specific
data by the BSC can be applied also in figure 7i, although it is not shown in the message flow (for details see figure 7f).
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Conversation proceeds, talker on the group call channel uplink

Figure 7j: A listener in the anchor MSC area sends application-specific data that are not time-critical
via RACH to the other group call members, while the talker is using the group call channel uplink in
the same cell.

RACH (CHAN_REQ): The network supports uplink access option (i) as defined in subclause 7.2, and the talker ison
the group call channel in the same cell as the mobile station of the listener; therefore, the "uplink access indication for
data" in the uplink busy message instructs the mobile station to use the RACH when application-specific dataisto be
sent.

The mobile station leaves the group receive mode and sends the CHANNEL _REQUEST message with an appropriate
establishment cause viathe RACH to request an SDCCH.

IMM_ASS: Standard message sent on the AGCH.

SABM (DATA_INDICATION_2 (Application_data)): The MS sends a SABM message with its mobile station
identity and the Application_datato the BSS on SDCCH. The network determines from the group call reference
included in the message which group call is addressed by this message.

UA (DATA_INDICATION_2 (Application_data)): This message is used to acknowledge the layer 2 link and provide
contention resolution of the dataindication 2.

NOTE 1. Optionally, on receipt of the UA (DATA_INDICATION_2 (Application_data) the mobile station
performs alocal release of the layer 2 link, i.e. without exchange of DISC/UA, and returns to group
receive mode.

NOTIFY_APPLICATION_DATA (Application_data): If the network option of immediate distribution of
application-specific data by the BSC is activated, on receiving the application data sent from the MS, the BSS
broadcasts the application dataimmediately to the cells within the BSC area in a notification message on the FACCH.
Optionaly, the NOTIFY_APPLICATION_DATA message for application-specific data is repeated on the group call
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channel downlink. As a prerequisite for the immediate distribution, during the establishment phase of the voice group
call the BSC stored the cell identities of the cells belonging to the group call area and served by the BSC.

UPLINK_APPLICATION_DATA (CID, IDI, DATA_INDICATION_2): The BSS adds the sender’s cell identifier
(CID) and passes the L3 information (DATA_INDICATION_2) viathe UPLINK_APPLICATION_DATA message to
the MSC. If the BSC hasimmediately distributed the application datato its BSC area, the BSC shall additionally
include the Immediate Distribution Indicator (IDI).

CHANNEL_RELEASE: The BSS immediately releases the uplink by sending this message to the M S on the SDCCH
including the channel description of the voice group call channel to which the mobile station shall tune to. The mobile
station returns to group receive mode.

NOTE 2: If the mobile station performed alocal release of the layer 2 link, the following two messages will not be
exchanged. Instead T3109 in the BSS will expire and the BSS will release the channel.

DISC: Standard message to release the layer 2 link.
UA: Standard message to acknowledge release of the layer 2 link. The mobile station returns to group receive mode.

NOTIFICATION_DATA: The MSC sends NOTIFICATION_DATA messages with the application datato al BSSs
in their MSC areainvolved in the group call. If the originating BSC has immediately distributed the application data to
its BSC area, the MSC shall not send the NOTIFICATION DATA message to the originating BSC.

NOTIFY_APPLICATION_DATA (Application_data): The BSS broadcasts the application datato al listeners and
the talker, if any, in anotification message on the FACCH. Optionally the NOTIFY_APPLICATION_DATA message
for application-specific datais repeated on the group call channel downlink. (The broadcast of the application data by
the other BSSsis not shown in figure 7j.)

For the meaning of the other messages see figure 7f.

11.3.9 Short Message Service (SMS)

11.3.9.1 Delivering SMS to the voice group call

If the talking service subscriber, the listening service subscriber, the dispatcher in avoice group call, or any initiator of
short messages who is not part of the voice group call wants to send a short message to the voice group call, it shall use
the numbering scheme based on ITU-T Recommendation E.164 as the destination address illustrated below.

CcC NDC Prefix Group call reference

The Country Code (CC) and National Destination Code (NDC) are used as normal for routing purposes. The CC and
NDC may be omitted for internal SMS. The Subscriber Number (SN) is used to indicate:

- therequest of an SMSto avoice group call by use of a prefix. The length of the prefix shall be 1 to 2 digits. The
value of the prefix shall be the same as the value used by a dispatcher when originating the voice group call (see
subclause 9.2 d);

- the wanted group call reference as defined in subclause 9.1.

When receiving the short message, the SC may send Delivery Report message containing the received group call
reference of the voice group to the sender of the short message, and furthermore the SC shall attempt to deliver the short
message to the voice group call addressed by the group call reference. Figure 7k showsthe MT SMS delivery
procedure.
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Figure 7k: Successful MT short message transfer attempt to a voice group call

The SC sends a Message Transfer message to forward a short message to the SMS-GM SC.

The SMS-GMSC sendsthe MT_ForwardSM_For_VGCS_REQ message to transfer the received short message
to the anchor M SC using the routing information derived from the group call reference.

The anchor MSC sendsthe GCR_SMS_Interrogation message to the GCR to retrieve the voice group call
attributes for short message transfer.

The GCR sendsthe GCR_SMS Interrogation Res message to the anchor M SC containing the voice group call
status and optionally the list of identities of dispatchers.

In RANflex configuration with Group Call redundancy message 4 may indicate that the group call is ongoing at
another anchor M SC within the redundancy pool. If so, message 2 is relayed to that anchor MSC (not shown in
figure 7k).

The anchor MSC sendsthe MT_ForwardSM_For_VGCS_RES message to the SMS-GM SC containing the
status of the voice group call and optionally alist of identities of dispatchersif received from the GCR.
Optionaly, if the voice group call is currently ongoing, the SMS-GM SC may initiate point to point short
message transfer attempts to the dispatchers of the voice group call.
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6)

7)

8)

If the voice group call is established, the anchor MSC sends the FORWARD_GROUP CALL_SIGNALLING
message to deliver the short message to al related relay M SCsin the voice group call.

If the voice group call is established, the anchor M SC sends Message Transfer message to deliver the short
message to the M Ss participating in the voice group call within its MSC area.

If the voice group call is established, the relay M SCs sends Message Transfer message to deliver the short
message to the M Ss participating in the voice group call within its M SC area.

11.3.9.2 Point-to-point short message during an ongoing voice group call

In this subclause the term point-to-point short message is used for mobile terminating short messages destined to a
single subscriber and for mobile originating short messages, regardless whether their final destination isasingle
subscriber or avoice group call.

For the transmission and reception of point-to-point short messages via CS domain during an ongoing voice group call,
an M S and a network supporting this functionality shall apply the procedures specified in 3GPP TS 23.040 [14] and
3GPP TS 24.011 [15] asfollows:

a)

b)

When the talking service subscriber is on a dedicated channel, point-to-point short messages to be sent or
received viathe CS domain shall be transmitted on the SACCH of the dedicated channel. If the talking service
subscriber requests to release the uplink while a short message transfer is ongoing, the MS shall initiate the
release of the uplink and abort the transfer of the short message.

When the talking service subscriber is on avoice group call channel, the MS shall send mobile originating short
messages via the CS domain on the SACCH of the voice group call channel, if at least one of the following
conditionsisfulfilled:

- the short message is destined to the ongoing voice group call of the talker;

- the network broadcasts neither an SM S data confidentiality indication nor an SM S guaranteed privacy
indication on the NCH; or

- the network broadcasts an SM S data confidentiality indication, but no SM'S guaranteed privacy indication on
the NCH, and the voice group call channel is ciphered.

Otherwise the M S shall leave the voice group call, send the short message as specified in 3GPP TS 24.011 [15]
and return to the group call in group receive mode afterwards, if possible.

If the talking service subscriber requests to release the uplink while a short message transfer on the voice group
call channel isongoing, the MS shall initiate the release of the uplink and abort the transfer of the short message.

When the talking service subscriber is on avoice group call channel, the network may deliver mobile
terminating point-to-point short messages via the CS domain on the SACCH of the voice group call channel, if at
least one of the following conditionsis fulfilled:

- the network does not broadcast an SM S data confidentiality indication on the NCH; or

- the network broadcasts an SM S data confidentiality indication on the NCH, and the voice group call channel
is ciphered.

Otherwise the network shall perform paging into the ongoing voice group call as described in subclause
11.3.1.3 c. The paging information on the FACCH of the voice group call channel shall indicate explicitly that
the paging is for a short message. When the paging is received in group transmit mode, the reception of the
paging shall be indicated to the subscriber. It is then up to the subscriber to respond to the paging or not. On
regquest of the subscriber to respond to the paging, the MS in group transmit mode shall release the uplink, leave
the voice group call, receive the short message as specified in 3GPP TS 24.011 [15], and return to the group call
in group receive mode afterwards, if possible.

If the talking service subscriber requests to release the uplink while a short message transfer on the voice group
call channel isongoing, the M S shall initiate the release of the uplink and abort the transfer of the short message.
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d) If anMSon avoice group cal channel is not the endpoint of the layer 2 link for acknowledged message transfer,
it shall ignore point-to-point short messages received on the SACCH of the voice group call channel.

€) Onrequest of alistening service subscriber to send a point-to-point short message, the MS in group receive
mode shall leave the voice group call, send the short message as specified in 3GPP TS 24.011 [15], and return to
the group call in group receive mode afterwards, if possible.

For the delivery of a point-to-point short message to alistening service subscriber, the network shall peform
paging into ongoing voice group calls by means of the notification procedure as described in subclause 11.3.1.3.
The notification messages on the FACCH of the voice group call channel shall indicate explicitly that the paging
isfor ashort message. When the paging is received in group receive mode, the reception of the paging shall be
indicated to the subscriber. It is then up to the subscriber to respond to the paging or not. On request of the
subscriber to respond to the paging, the MS in group receive mode shall |eave the voice group call, receive the
short message as specified in 3GPP TS 24.011 [15], and return to the group call in group receive mode
afterwards, if possible.

For the transmission and reception of point-to-point short messages via PS domain during an ongoing voice group call,
class A mobile stations supporting this functionality shall apply the procedures specified in 3GPP TS 23.040 [14] and
3GPP TS 24.011[15].

Editor's note: For DTM mobile stations the transmission and reception of point-to-point short messages via PS
domain during an ongoing voice group call isffs.

11.4  Functional requirement of Anchor MSC

The VGCS handling process in the anchor MSC is shown in figure 8.
Successful call set-up

When the VGCS handling process in the anchor MSC receives a VGCS call set-up request from either a dispatcher or a
service subscriber currently located in the anchor MSC's area or a service subscriber currently located in arelay MSC's
area, or - in a RANflex configuration or in a RANflex configuration with group call redundancy - from a service
subscriber currently registered in a VMSC, it interrogates its associated GCR to retrieve the group call attributes, and
waits for aresponse.

If the GCR returns a positive response containing the group call attributes, the anchor MSC

sets up the downlinks to the cells inside the M SC area of the group call anchor MSC into which the call isto be
sent.; If the "talker channel parameter” is used, the anchor MSC shall additionally send the parameter to the affected
BSCs;

sets up the connections to the dispatchers to which a dedicated link isto be established;
sets up the connections to the relay M SCs or relay M SC redundancy poolsinto which the call isto be sent;
startsthe No Activity Timer;

sends Forward Group Call Signalling messagesto all selected relay MSCsiif the call was not initiated by a
dispatcher (however in anon-RANflex configuration not to the relay MSC from which the IMSI was received
within the Send Group Call End Signal message if the call was initiated by a service subscriber located in the relay
MSC area). The Forward Group Call Signalling messages shall contain the IMSI, talker priority and additional
information of the service subscriber who has initiated the call. In a RANflex configuration and in a RANflex
configuration with group call redundancy, simultaneous group call setup of two service subscribers may result in
two Send Group Call End Signal messages being received by the anchor MSC from two different relay M SCs, with
both messages containing an IMSI. In this situation the anchor MSC shall discard the IMSI received from the relay
M SC whose M SC address does not match the generic number with the number qualifier indicator set to "additional
calling party number" from the IAM received and accepted from the originating M SC.

NOTE: Inanetwork configuration involving also pre-Rel-7 relay MSCs, the lAM sent by such arelay MSC as
originating MSC will not include a generic number parameter. If the anchor M SC accepts the lAM from
the pre-Rel-7 relay M SC and receives further IAM(S) including a generic number with number qualifier
indicator set to "additional calling party number”, the anchor MSC can store these additional calling party
numbersin alist and discard the IMSI received with a Send Group Call End Signal message from arelay
M SC whose M SC address matches any of the numbersin thelist.
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If the network supports talker priorities, the anchor M SC includes the talker priority of the service subscriber who
has initiated the call in the Forward Group Call Signalling messages; and

waits for uplink management messages.
Procedure Set-up Connectionsto Relay M SCsand BSCs
The procedure is shown in figure 9.
The procedure

- setsup the downlinks to the cells inside the M SC area of the group call anchor MSC into which the call isto be
sent. If the network supports talker priorities, the anchor MSC additionally sends the talker priority of the service
subscriber who has initiated the call and, if applicable, the "emergency mode indication” with Uplink Seized
Command messages' to the affected BSCs,

- sends PREPARE_GROUP_CALL messagesto al relay MSCs (in a RANflex configuration with group call
redundancy: to all group call relay M SC redundancy pools) and waits for the responses. If the "talker channel
parameter” is used, the anchor MSC shall include this parameter in the PREPARE_GROUP_CALL messages.

If a positive response containing a Group Call number is received from arelay M SC, the anchor MSC constructs an
IAM using the Group Call number as called party address, sendsit to the relay MSC and waits for the SEND_GROUP
CALL_END_SIGNAL message.

If aSEND_GROUP_CALL_END_SIGNAL message without IMS] isreceived from arelay MSC, thisindicates to the
anchor MSC that at least one downlink to a cell has been successfully connected in the relay MSC area.

If the call was originated by a service subscriber in arelay MSC areaand a SEND_GROUP_CALL_END_SIGNAL
message with the IMSI of the originator is received from this relay MSC, thisindicates to the anchor MSC that the
downlink to the originating cell has been successfully connected. If the negative response on the
PREPARE_GROUP_CALL messageis received from originating relay MSC, the call shall be released.

Relay MSCs (in a RANflex configuration with group call redundancy: relay M SC redundancy pools) that do not send
positive responses to the PREPARE_GROUP_CALL message are no longer considered to belong to the list of relay
MSCs (or relay M SC redundancy pools) for thisVGCS call.

If, after receipt of a positive response containing a Group Call number from arelay MSC, the anchor MSC receives an
ABORT from the relay MSC, the relay MSC or relay M SC redundancy pool will no longer be considered to belong to
the list of relay MSCs or relay M SC redundancy pools for this VGCS call.

Optionally in both cases the anchor MSC may retry to establish the connection to the relay MSC or relay MSC
redundancy pool, instead of no longer considering the relay M SC or relay M SC redundancy pool to belong to the list of
relay MSCs or relay M SC redundancy pools.

If an ABORT message is received from the relay MSC or relay M SC redundancy pool the anchor MSC releases the
connection, established with the Group Call number, to the relay MSC or relay MSC redundancy pool and the relay
MSC or relay MSC redundancy pool is no longer considered to belong to the list of relay MSCs or relay MSC
redundancy pools for this VGCS call.

If a Release message for the connection established with the Group Call number is received from arelay MSC or relay
MSC redundancy pool, then the anchor M SC sends an ABORT message to that relay M SC or relay M SC redundancy
pool and the relay MSC or relay M SC redundancy pool is no longer considered to belong to the list of relay MSCs or
relay M SC redundancy pools for this VGCS call.

Unsuccessful call set-up

If the call set-up is unsuccessful (i.e. conditions for call establishment have not been met as per subclause 11.3.1.1.2)
the anchor MSC sendsa SEND_GROUP_CALL_END_SIGNAL_ACK message or ABORT (depending on the state of
the MAP dialogue) to all relay M SCs, releases the connections to the relay MSCs, releases all connections to
dispatchers, all downlinksto cellsinside the anchor MSC area are released, the GCR isinformed that the call isno
longer on-going and the process returns to the idle state.

Negative response received from the GCR

If the GCR returns a negative response to the anchor MSC indicating that the call is already on-going locally i.e. at the
associated M SC, the anchor MSC checks whether the new call was initiated by a dispatcher. If so, the dispatcher is
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connected to the on-going call and the process returns to the idle state. If the new call wasinitiated by a service
subscriber, a Release message indicating "user busy" is returned in order to force the mobile station of the service
subscriber to look for notifications of the respective group 1D on the NCH and join the group call.

If (in aRANflex configuration with group call redundancy) the GCR returns a negative response to the selected anchor
MSC indicating that the call is already on-going at another M SC within the group call anchor M SC redundancy pool,
the selected anchor M SC checks whether the new call wasinitiated by a dispatcher or a service subscriber served by
another VMSC. If s0, the selected anchor M SC forwards the call setup request to the anchor M SC where the group call
isongoing (possibly using a special prefix for the called party number). The selected anchor MSC then acts as a transit
node unless it recognizes that the anchor M SC where the group call isongoing is out of service. In the latter case the
selected anchor M SC repeats the GCR interrogation including "ongoing call override indication”. If the call was
initiated by a service subscriber served by the selected anchor MSC, the selected anchor M SC interrogates the anchor
M SC where the group call is ongoing by means of the MAP service SEND_GROUP_CALL_INFO and waits for a
response. If the selected anchor M SC recognizes that the anchor M SC where the group call is ongoing is out of service
or if that anchor M SC responds with a positive SEND_GROUP_CALL_INFO response (i.e. the GCRs are out of synch
and the group call at the other anchor MSC is not ongoing), then the selected anchor M SC repeats the GCR
interrogation including "ongoing call override indication”. If the anchor M SC where the group call is ongoing responds
with anegative SEND_GROUP_CALL_INFO response (ongoing call), then the selected anchor MSC returns a Release
message indicating "user busy" in order to force the mobile station of the service subscriber to look for notifications of
the respective group ID on the NCH and join the group call.

If the negative response from the GCR indicates any other reason than "on-going call" the VGCS call set-up request is
rejected by sending a rel ease message back to the initiator and the process returns to the idle state.

Uplink management

If an anchor M SC not supporting talker priorities receives an Uplink Release | ndication message from aBSC, the
anchor MSC marks the uplink as free, sends Forward Group Call Signalling messages indicating "uplink release
indication" to al relay M SCs, sends Uplink Release command messagesto all other BSCs, restarts the No Activity
Timer and waits for further uplink management messages.

If an anchor M SC supporting talker priorities receives an Uplink Release Indication message from a BSC, the anchor

MSC compares the talker priority included in the Uplink Release Indication with the stored talker priority. If they are
equal, the anchor M SC proceeds as specified above for the anchor MSC not supporting talker priorities; otherwise the
anchor MSC discards the Uplink Release Indication.

If the anchor M SC receives an Uplink Reguest message without talker priority or with talker priority "normal
subscriber" from a BSC, it checks whether the uplink is marked asfree. If so, an Uplink Request Acknowledge message
isreturned to the BSC, Forward Group Call Signalling messages indicating that the uplink is no longer free are sent to
all relay MSCs, Uplink Seized Command messages are sent to al other BSCs, the uplink is marked busy and the
process waits for further uplink management messages. If the uplink was not free when receiving the Uplink Request
message, the request is rejected.

If an anchor M SC supporting talker priorities receives an Uplink Request message with atalker priority higher than
"normal subscriber" from a BSC, and the uplink isfree or it was seized by the current talker with alower talker priority,
the anchor M SC checks whether the subscriber has the subscription for the requested talker priority for this group ID. In
aRANTflex configuration (with or without group call redundancy) this check may require retrieval of information from
the visited MSC/VLR by means of the MAP service SEND_GROUP_CALL_INFO. If so, the anchor MSC:

- storesthereceived data;

- sends Forward Group Call Signalling messages indicating "uplink seized command" with the requested talker
priority to the relay MSCs;

- returns an Uplink Request Acknowledge message with the requested talker priority to the BSC which has
requested the uplink;

- sends Uplink Seized Command messages with the requested talker priority to all other BSCs;

- releasesthe current talker by sending a Clear Command message, if the talker is on a dedicated channel and is
located in the anchor MSC;

- marksthe uplink busy; and

- waitsfor further uplink management messages.

ETSI



3GPP TS 43.068 version 11.4.0 Release 11 129 ETSI TS 143 068 V11.4.0 (2013-02)

Additionally,

- if therequested talker priority is"emergency subscriber”, the anchor MSC sets the emergency mode and includes
the "emergency mode indication” in the Uplink Request Acknowledge message and the Uplink Seized
Command messages; furthermore the anchor MSC aerts all active dispatchers with an appropriate emergency
indication (e.g. in-band tone or announcement); furthermore the anchor MSC alerts al inactive dispatchers by
Setting up dedicated connections with an appropriate emergency indication (e.g. special CLI prefix or postfix,
and in-band tone or announcement) and connects the dispatchers to the voice group call.

- if the anchor M SC supports the transmission of additional subscriber-related information, it interrogatesthe VLR
to get the "additional information” assigned to the new talker. In a RANflex configuration (with or without group
call redundancy) this may require retrieval of information from the visited MSC/VLR by means of the MAP
service SEND_GROUP_CALL_INFO. If "additional information" is available, the anchor MSC includes the
"additional information” in the Forward Group Call Signalling messages indicating "uplink seized command” to
al relay MSCs and sends VGCS Additional Info messagesto all BSCsinvolved in the call and connected to the
anchor MSC. Furthermore, the anchor MSC sends a V GCS Additional Info message on the dedicated connection
to the BSC serving the current talker, before it releases the current talker.

If an anchor M SC supporting talker priorities receives an Uplink Request message with atalker priority higher than
"normal subscriber" from a BSC, and the uplink was seized by the current talker with the same or a higher talker
priority, then the anchor M SC sends an Uplink Reject Command message with the current talker priority to the BSC.

If the anchor MSC receives an Uplink Request Confirm message from a BSC, it stores the received data and waits for
further uplink management messages. Additionally, if the anchor M SC supports the transmission of additional
subscriber-related information, it interrogates the VLR to get the "additional information" assigned to the subscriber. In
aRANTflex configuration (with or without group call redundancy) this interrogation may require retrieval of information
from the visited MSC/V LR by means of the MAP service SEND_GROUP_CALL_INFO. If "additional information" is
available, the relay MSC sends VGCS Additional Info messagesto all BSCsinvolved in the call and connected to this
relay MSC, and Forward Group Call Signalling messages with the additional info to all relay MSCs.

If an anchor M SC supporting talker priorities receives an Emergency Reset Indication from a BSC and the subscription
check is successful, the anchor M SC resets the emergency mode, sends Emergency Reset Command messagesto all
BSCs involved in the call and connected to the anchor MSC, and Forward Group Call Signalling messages indicating
"emergency reset command" to al relay MSCs. If the talker priority at receipt of the Emergency Reset Indicationis
"emergency subscriber”, then it is changed in the anchor MSC to "normal subscriber”; furthermore the anchor MSC
aertsal active dispatchers with an appropriate emergency indication (e.g. in-band tone or announcement); furthermore
the anchor MSC alerts al inactive dispatchers by setting up dedicated connections with an appropriate emergency
indication (e.g. specia CLI prefix or postfix, and in-band tone or announcement) and connects the dispatchers to the
voice group call.

If an anchor M SC not supporting talker priorities receives a Process Group Call Signalling message indicating "uplink
release indication” from arelay MSC , the anchor MSC marks the uplink as free, sends Forward Group Call Signalling
messages indicating "uplink release indication” to all other relay MSCs, sends Uplink Release command messages to all
BSCs, restarts the No Activity Timer and waits for further uplink management messages. If there is a dedicated
connection for the talking service subscriber between the relay MSC and the anchor M SC, the anchor MSC shall release
this connection with cause ‘normal, unspecified'.

If an anchor M SC supporting talker priorities receives a Process Group Call Signalling message indicating "uplink
release indication” from arelay MSC, the anchor MSC compares the talker priority included in the Process Group Call
Signalling message with the stored talker priority. If they are equal, the anchor M SC proceeds as specified above for the
anchor M SC not supporting talker priorities; otherwise the anchor MSC discards the Process Group Call Signalling

message.

If the anchor M SC receives a Process Group Call Signalling message from arelay M SC indicating "uplink request"
without talker priority or with talker priority "normal subscriber”, it checks whether the uplink is marked asfree. If so, a
Forward Group Call Signalling message indicating "uplink request acknowledgement" is returned to the relay MSC,
Forward Group Call Signalling messages indicating that the uplink is no longer free are sent to all other relay MSCs,
Uplink Seized Command messages are sent to all BSCs, the uplink is marked busy and the process waits for further
uplink management messages. If the uplink was not free when receiving the Process Group Call Signalling message
(Uplink Request), the request is rejected.

If an anchor M SC supporting talker priorities receives a Process Group Call Signalling message from arelay MSC
indicating "uplink request" with atalker priority higher than "normal subscriber”, and the uplink isfree or it was seized
by the current talker with alower talker priority, then the anchor M SC:
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- returns a Forward Group Call Signalling message indicating "uplink request acknowledgement” with the
requested talker priority to the relay M SC;

- sends Forward Group Call Signalling messages indicating "uplink seized command" and the requested talker
priority to al other relay MSCs,

- sends Uplink Seized Command messages with the requested talker priority to all BSSsinvolved in the call;

- releasesthe current talker by sending a Clear Command message, if the talker is on a dedicated channel and is
located in the anchor MSC;

- marksthe uplink as busy; and
- waitsfor further uplink management messages.
Additionally,

- if the requested talker priority in the Process Group Call Signalling message from the relay MSC is "emergency
subscriber", the anchor MSC sets the emergency mode and includes the "emergency mode indication” in the
Uplink Seized Command messages, furthermore the anchor MSC alerts all active dispatchers with an appropriate
emergency indication (e.g. in-band tone or announcement); furthermore the anchor MSC aerts al inactive
dispatchers by setting up dedicated connections with an appropriate emergency indication (e.g. specia CLI
prefix or postfix, and in-band tone or announcement) and connects the dispatchers to the voice group call.

- if "additional information™ about the new talker was included in the Process Group Call Signalling message from
the relay M SC, the anchor MSC includes the "additional information” in the Forward Group Call Signalling
messages indicating "uplink seized command" to all other relay MSCs and sends VGCS Additional Info
messagesto all BSCsinvolved in the call and connected to the anchor MSC. Furthermore, the anchor MSC
sends a VGCS Additional 1nfo message on the dedicated connection to the BSC serving the current talker, before
it releases the current talker.

If an anchor M SC supporting talker priorities receives a Process Group Call Signalling message from arelay MSC
indicating "uplink request” with atalker priority higher than "normal subscriber", and the uplink was seized by the
current talker with the same or a higher talker priority, then the anchor MSC returns a Forward Group Call Signalling
message indicating "uplink reject command" with the current talker priority to the relay M SC.

If the anchor M SC receives a Process Group Call Signalling message with "additional info" from arelay MSC, the
anchor MSC sends VGCS Additional Info messagesto al BSCsinvolved in the group call and connected to the anchor
MSC, and Forward Group Call Signalling messages with "additional info" to all other relay MSCs.

If an anchor M SC supporting talker priorities receives a Process Group Call Signalling message with "emergency mode
reset command" from arelay MSC, the anchor M SC resets the emergency mode, sends Forward Group Call Signalling
messages with "emergency mode reset command" to all other relay M SCs, and sends Emergency Reset Command
messages to all BSCsinvolved in the call and connected to the anchor MSC. If the talker priority at receipt of the
"emergency mode reset command" is "emergency subscriber”, then it is changed in the anchor MSC to "normal
subscriber"; furthermore the anchor MSC derts all active dispatchers with an appropriate emergency indication (e.g. in-
band tone or announcement); furthermore the anchor MSC alerts al inactive dispatchers by setting up dedicated
connections with an appropriate emergency indication (e.g. special CLI prefix or postfix, and in-band tone or
announcement) and connects the dispatchers to the voice group call.

If the anchor MSC receives an ABORT message from arelay MSC, the connection to the relay MSC is released and the
relay MSC isno longer considered to be part of the call.

Call release

If the anchor M SC receives the specific DTMF message sequence or the specific DTMF tone sequence for call
termination from an entitled dispatcher (see figures 7b to 7d) or a Termination Request message from the initiating
service subscriber who currently has access to the uplink, it sends Send Group Call End Signal ACK messages to all
relay M SCs, sends Release messages to all relay M SCs, sends Release messages to all dispatchers and BSCs, informs
the GCR that the call is no longer on-going and the process returnsto the idle state. If the group call termination is
initiated by an entitled dispatcher, and there is a dedicated connection for the talking service subscriber between the
anchor MSC and the relay MSC, the anchor MSC shall release this connection with cause ‘normal call clearing’.

If the anchor M SC receives a Process Group Call Signalling message from arelay M SC indicating "release group call”
or an | SUP Release message from arelay MSC indicating "Normal call clearing” for the calling service subscriber’s
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dedicated connection to the anchor M SC, then the anchor MSC sends Send Group Call End Signal ACK messagesto all
relay MSCs, sends Release messages to al relay M SCs, sends Release messages to al dispatchers and BSCs, informs
the GCR that the call is no longer on-going and the process returns to the idle state.

If the anchor MSC receives an | SUP Release message from arelay M SC with cause value other than "Normal call
clearing” for the calling service subscribers dedicated connection to the anchor MSC, then the anchor MSC shall send
Uplink Release Command messages to all BSCs and Forward Group Call Signalling messages with Uplink Release
Indication parameter to al relay MSCs.

If the no activity time in the anchor MSC expires, i.e. "no activity" (as specified in subclause 8.1.2.3) has been detected
for the time specified in the GCR, the anchor M SC sends Send Group Call End Signal ACK messagesto all relay
MSCs, sends Release messages to all relay M SCs, sends Release messages to all dispatchers and BSCs, informs the
GCR that the call is no longer on-going and the process returns to the idle state.

SM MT delivery

When the VGCS handling process in the anchor MSC receivesan MT_ForwardSM_for_VGCS_REQ message from a
SMS-GM SC, the anchor MSC shall interrogate the GCR to retrieve the group call attributes for short message transfer.
The anchor MSC shall deliver to the SMS-GM SC the status of the voice group call and optionally alist of identities of
dispatchers within the MT_ForwardSM_for_VGCS_RES message.

If the voice group call is established, the anchor MSC shall distribute the short message TPDU to all connected relay
MSCs using the FORWARD_GROUP CALL_SIGNALLING message and shall deliver the short message to the
relevant cells using the already established downlink channel for the voice group call.

If the voice group call is not established, the anchor MSC shall discard the short message TPDU.
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Figure 8: The VGCS handling process in the anchor MSC (sheet 1 of 7)
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Figure 8: The VGCS handling process in the anchor MSC (sheet 3 of 7)
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Figure 8: The VGCS handling process in the anchor MSC (sheet 5 of 7)
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Figure 8: The VGCS handling process in the anchor MSC (sheet 6 of 7)
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11.5 Functional requirement of Relay MSC
The VGCS handling processin the relay MSC is shown in figure 10.
Successful call set-up initiated by a service subscriber

When the VGCS handling processin the relay MSC receives aVGCS call set-up reguest from a service subscriber
currently located in arelay MSC's areq, it interrogates its associated GCR to retrieve the anchor MSC address and waits
for aresponse.

If the GCR returns a positive response containing the anchor M SC address, the relay M SC sets up a dedicated
connection for the initiating service subscriber to the anchor MSC by constructing an IAM with calling party humber
set to VGCS prefix plus group call reference, and with a generic number parameter with the number qualifier indicator
set to "additional calling party number" and address signal set to the address of thisrelay MSC, sending it to the anchor
MSC, and waits for call release.

Negative response received from the GCR

If the GCR returns a negative response to the relay M SC indicating that the call is already on-going locally, i.e. at the
associated MSC, the relay M SC sends a Rel ease message indicating "user busy" to the service subscriber in order to
force the mobile station of the service subscriber to look for notifications of the respective group ID on the NCH and
join the group cal.

If (inaRANflex configuration with group call redundancy) the GCR returns a negative response to the relay MSC
indicating that the call is already on-going at another M SC within the group call relay M SC redundancy pool, the
selected relay MSC interrogates the relay M SC where the group call is ongoing by means of the MAP service
SEND_GROUP_CALL_INFO and waits for aresponse. If the selected relay M SC recognizes that the relay M SC where
the group call isongoing is out of service or if that relay M SC responds with a positive SEND_GROUP_CALL_INFO
response (i.e. the GCRs are out of synch and the group call at the other relay MSC is not ongoing), then the selected
relay MSC repeats the GCR interrogation including "ongoing call override indication”. If the relay MSC where the
group call is ongoing responds with a negative SEND_GROUP_CALL_INFO response (ongoing call), then the selected
relay MSC returns a Release message indicating "user busy" in order to force the mobile station of the service
subscriber to ook for notifications of the respective group 1D on the NCH and join the group call.

If the negative response from the GCR indicates any other reason than "on-going call” the VGCS call set-up request is
rejected by sending a rel ease message back to the initiator and the process returns to the idle state.

Successful call set-up initiated by the anchor M SC

When the VGCS handling process in the relay M SC receives a PREPARE_GROUP_CALL message from the anchor
MSC, it interrogates its associated GCR to retrieve the list of cellsinside the relay M SC areainto which the call isto be
sent.

If the GCR returns a positive response, the relay M SC requests a Group Call number from its VLR.

If the VLR returns a Group Call number, a PREPARE_GROUP CAL L acknowledgement containing the Group Call
number is returned to the anchor MSC and the relay M SC waits for the incoming call.

If theincoming call identified by the Group Call number is received, the relay M SC releases the Group Call number and
sets up the downlinksto the cellsinside the relay MSC area into which the call isto be sent.

If the "talker channel parameter” is used, the relay M SC shall additionally send the parameter to the affected BSCs

If the network supports talker priorities and the group call was initiated by a service subscriber currently located in the
relay MSC's areg, then the relay MSC additionally sends the talker priority of the service subscriber who has initiated
the call and, if applicable, the "emergency mode indication" with Uplink Seized Command messages to the affected
BSCs.

If the group call wasiinitiated by a service subscriber currently located in the relay MSC's area, then the relay MSC shall
send aSEND_GROUP_CALL_END_SIGNAL message, including the IMSI and additional information of the service
subscriber, to the anchor MSC when the downlink has been set up successfully to the originating cell. Additionally, if
the network supports talker priorities, the relay MSC includes the talker priority of the service subscriber in the
SEND_GROUP_CALL_END_SIGNAL message.
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In aRANflex configuration, the IMSI, talker priority and additional information (initial talker information) shall be
deleted by the relay MSC after sending SEND_GROUP_CALL_END_SIGNAL. If initial talker information is received
in a subsequent FORWARD_GROUP_CALL_SIGNALLING message, the relay M SC shall use thisinformation for
the voice group call.

NOTE: Theinitia talker information sent within SEND_GROUP_CALL_END_SIGNAL can beinvalid, e.g. due
to arace condition, if the voice group call is simulateously set up by a dispatcher or another service
subscriber.

If the call was not originated by a service subscriber from the relay M SC area, the relay MSC shall send a
SEND_GROUP_CALL_END_SIGNAL message without IMS| information element to the anchor MSC as soon as a
downlink has been set up successfully to any cell.

Then the relay M SC waits for uplink management messages.
Negative responsereceived from the GCR 11

If the GCR returns a negative response to the relay M SC, the relay M SC returns a PREPARE_GROUP_CALL negative
response to the anchor MSC and returns to the idle state.

No Group Call number received from VLR

If the VLR could not alocate a Group Call number, the relay MSC returns a PREPARE_GROUP CALL_CALL
negative response to the anchor M SC, informs the GCR that the call is no longer on-going and returnsto the idle state.

Abort received from VLR

If the VLR indicates that the Group Call number supervision timer has expired, the relay MSC sends an ABORT
message to the anchor MSC, informs the GCR that the call is no longer on-going and returns to the idle state.

Abort received from Anchor MSC

If, after returning a PREPARE_GROUP_CALL acknowledgement containing the Group Call number, an ABORT is
received from the anchor MSC the relay M SC releases the Group Call number, informs the GCR that the call isno
longer on-going and returns to the idle state.

Abort initiated by Relay M SC

The relay MSC may Abort the dialogue by sending an ABORT message to the anchor MSC(e.g. if the relay MSC fails
to establish any downlinksinits area). The relay MSC a so releases any resources, informs the GCR that the call is no
longer on-going and returns to the idle state.

Unsuccessful call set-up

Unsuccessful call set-up is determined in the anchor MSC (as per subclause 11.3.1.1.2). The relay MSC follows the
procedures specified for "Abort received from Anchor MSC" and "Call release”.

Uplink management

If arelay MSC not supporting talker priorities receives an Uplink Release I ndication message from a BSC, the relay
MSC marks the uplink as free, sends a Process Group Call Signalling message indicating "uplink release indication” to
the anchor MSC, sends Uplink Release Command messages to all other BSCs, and waits for further uplink management

messages.

NOTE: If thereisadedicated connection for the talking service subscriber between the relay M SC and the anchor
MSC, the anchor MSC will release this connection with cause ‘normal, unspecified’.

If arelay MSC supporting talker priorities receives an Uplink Release Indication message from a BSC, the relay MSC
compares the talker priority included in the Uplink Release Indication with the stored talker priority. If they are equal,
the relay M SC proceeds as specified above for the relay M SC not supporting talker priorities, except that it includes the
talker priority in the Process Group Call Signalling message to the anchor M SC; otherwise the relay MSC discards the
Uplink Release Indication.

If the relay M SC receives an Uplink Request message without talker priority or with talker priority "normal subscriber”
from aBSC, the relay MSC checks whether the uplink is marked as free. If so, a Process Group Call Signalling message
indicating "uplink request” is sent to the anchor MSC, Uplink Seized Command messages are sent to all other BSCs, the
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uplink is marked busy and the process waits for further uplink management messages. If the uplink was not free when
receiving the Uplink Request, the request is rejected.

If arelay MSC supporting talker priorities receives an Uplink Request message with atalker priority higher than
"normal subscriber" from a BSC and the uplink is free or it was seized by the current talker with alower talker priority,
the relay MSC checks whether the subscriber has the subscription for the requested talker priority for that group ID. Ina
RANflex configuration and in a RANflex configuration with group call redundancy this check may require retrieval of
information from the visited MSC/VLR by means of the MAP service SEND_GROUP_CALL_INFO. If so, the relay
MSC:

- storesthereceived data;

- sends aProcess Group Call Signalling message indicating "uplink request” and the requested talker priority to
the anchor M SC;

- sends Uplink Seized Command messages with the requested talker priority to all other BSCsinvolved in the call
and connected to thisrelay M SC;

- releasesthe current talker by sending a Clear Command message, if the talker is on a dedicated channel and is
located in thisrelay MSC;

- marksthe uplink as busy; and
- waitsfor further uplink management messages.
Additionally,

- if the requested talker priority is"emergency subscriber”, the relay M SC sets the emergency mode and includes
the "emergency mode indication™ in the Uplink Seized Command messages;

- if therelay MSC supports the transmission of additional subscriber-related information, it interrogates the VLR
to get the "additional information” assigned to the new talker. In a RANflex configuration and in a RANflex
configuration with group call redundancy this may require retrieval of information from the visited MSC/VLR
by means of the MAP service SEND_GROUP_CALL_INFO. If "additional information” is available, the relay
M SC includes the "additional information” in the Process Group Call Signalling message indicating "uplink
request” to the anchor MSC.

If arelay MSC supporting talker priorities receives an Uplink Request message with atalker priority higher than
"normal subscriber" from a BSC, and the uplink was seized by the current talker with the same or a higher talker
priority, then the relay M SC sends an Uplink Reject Command message with the current talker priority to the BSC.

If the relay M SC receives an Uplink Request Confirm message from a BSC, it stores the data and waits for further
uplink management messages. Additionally, if the relay M SC supports the transmission of additional subscriber-related
information, it interrogates the VLR to get the "additional information" assigned to the subscriber. In a RANflex
configuration and in a RANflex configuration with group call redundancy this interrogation may require retrieval of
information from the visited MSC/VLR by means of the MAP service SEND_GROUP_CALL_INFO. If "additional
information” is available, the relay MSC sends VGCS Additional Info messagesto all BSCsinvolved in the call and
connected to thisrelay MSC, and a Forward Group Call Signalling message with the additional info to the anchor MSC.

If arelay MSC supporting talker priorities receives an Emergency Reset | ndication from a BSC and the subscription
check is successful, the relay M SC sends a Progress Group Call Signalling message with "emergency mode reset
command" to the anchor MSC and Emergency Reset Command messages to all BSCsinvolved in the call and
connected to thisrelay MSC, and waits for further uplink management messages. If the talker priority at receipt of the
Emergency Reset Indication is "emergency subscriber”, then it is changed in the relay MSC to "normal subscriber”.

If the relay M SC receives a Forward Group Call Signalling message from a anchor MSC indicating "uplink release
indication", it marks the uplink as free, sends Uplink Release command messages to all BSCs and waits for further
uplink management messages.

If the relay M SC receives a Forward Group Call Signalling message from a anchor MSC indicating "uplink seized
command" with or without talker priority, then the relay MSC

marks the uplink as busy,
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sends Uplink Seized Command messages with the requested talker priority to all BSCsinvolved in the call and
connected to thisrelay MSC;

- releasesthe current talker by sending a Clear Command message, if the talker is on a dedicated channel and is
located in thisrelay MSC; and

- waitsfor further uplink management messages.
Additionally,

- if the Forward Group Call Signalling message from the anchor M SC contained the talker priority "emergency
subscriber", the relay M SC sets the emergency mode and includes the "emergency mode indication” in the
Uplink Seized Command messages;

- if "additional information™ about the new talker was included in the Forward Group Call Signalling message
from the anchor MSC, the relay MSC sends VGCS Additional Info messagesto al BSCsinvolved in the call
and connected to the relay MSC. Furthermore, the relay MSC sends aVGCS Additional Info message on the
dedicated connection to the BSC serving the current talker, before it releases the current talker.

If the relay M SC receives a Forward Group Call Signalling message with the "additional info", the relay MSC sends
VGCS Additional Info messageto all BSCsinvolved in the group call and connected to this relay MSC, and waits for
further uplink management messages.

If the relay M SC receives a Forward Group Call Signalling message from an anchor MSC indicating "uplink reject
command" with or without talker priority, it returns an Uplink Reject message to the BSC which has requested the
uplink and waits for further uplink management messages. If the "uplink reject command"” included atalker priority, the
relay MSC includes the talker priority in the Uplink Reject Command message

If the relay M SC receives a Forward Group Call Signalling message from an anchor MSC indicating "uplink request
acknowledgement" with or without talker priority, then the relay MSC

- returns an Uplink Request Acknowledge message with the requested talker priority to the BSC which has
requested the uplink;

- setsup adedicated connection for the new talker to the anchor M SC (implementation option);

- releasesthe current talker by sending a Clear Command message, if the talker is on a dedicated channel and is
located in thisrelay MSC; and

- waitsfor further uplink management messages.
Additionally,

- if therequested talker priority is"emergency subscriber”, the relay M SC includes the "emergency mode
indication” in the Uplink Request Acknowledge messages,

- if "additional information" about the new talker is available, the relay MSC sends VGCS Additional Info
messages to all BSCsinvolved in the call and connected to the relay MSC. Furthermore, the relay MSC sends a
VGCS Additional Info message on the dedicated connection to the BSC serving the current talker, before it
releases the current talker.

If arelay M SC supporting talker priorities receives a Forward Group Call Signalling message with "emergency mode
reset command" from the anchor MSC, the relay M SC resets the emergency mode, sends Emergency Reset Command
messages to all BSCsinvolved in the call and connected to thisrelay MSC, and waits for further uplink management
messages. |f the talker priority at receipt of the "emergency mode reset command" is"emergency subscriber”, thenit is
changed in the relay M SC to "normal subscriber”.

If the relay M SC receives a Forward Group Call Signalling message from an anchor MSC indicating "uplink release
command", it sends an Uplink Release Command message to the BSC which currently has access to the uplink and
waits for further uplink management messages.

If the relay M SC receives an ABORT message from a anchor MSC, it sends rel ease messages to al BSCs, informs the
GCR that the call is no longer on-going and the process returns to the idle state.

Call release
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When receiving arelease message, with cause ‘normal call clearing’ from the anchor M SC for the dedicated connection
which was set-up for the initiating service subscriber located in the relay MSC area, the relay MSC releases the
connection to the service subscriber and the process returns to the idle state.

When the initiating service subscriber releases the call while a dedicated connection to the anchor MSC is established,
the relay M SC sends a release message with cause ‘normal call clearing’ for the dedicated connection to the anchor
MSC and the process returnsto the idle state.

When the initiating service subscriber releases the call, while on agroup call channel or a dedicated connection to the
relay MSC, the relay M SC sends a Process Group Call Signalling message to the anchor M SC indicating "release group
call" and waits for the Rel ease message and the Send Group Call End Signal Acknowledgement from the anchor M SC.

When receiving a Send Group Call End Signal Acknowledgement or ABORT from the anchor MSC, or arelease
message for the connection that was set up using the Group Call number, the relay MSC releases al downlinksto cells
inside the relay MSC area, informs the GCR that the call is ho longer on-going and the process returns to the idle state.

SM MT delivery

When the VGCS handling processin the relay M SC receivesa FORWARD_GROUP CALL_SIGNALLING message
containing a short message TPDU from the anchor MSC, the R-M SC shall deliver the short message to the relevant
cellsusing the already established downlink channel for the voice group call.
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Figure 10: The VGCS handling process in the relay MSC (sheet 1 of 8)
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Figure 10: The VGCS handling process in the relay MSC (sheet 2 of 8)
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Figure 10: The VGCS handling process in the relay MSC (sheet 3 of 8)
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Figure 10: The VGCS handling process in the relay MSC (sheet 4 of 8)
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Figure 10: The VGCS handling process in the relay MSC (sheet 5 of 8)
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Figure 10: The VGCS handling process in the relay MSC (sheet 6 of 8)
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Figure 10: The VGCS handling process in the relay MSC (sheet 7 of 8)
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Figure 10: The VGCS handling process in the relay MSC (sheet 8 of 8)
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11.5A Functional requirement of group call serving MSC (within a
RANflex pool)

The process in the group call serving MSC is shown in figure 10A 1.
The group call serving MSC is either the anchor MSC or arelay MSC.
Successful call set-up initiated by a service subscriber

When receiving a SEND_GROUP_CALL_INFO interrogation request from aVMSC, the group call serving MSC (in a
RANflex configuration with group call redundancy: the selected group call serving M SC) interrogates its associated
GCR to retrieve the Group Call Reference and the Anchor M SC address from the given cell 1d / Group Id pair and
return this information to the VM SC. The group call serving MSC shall temporarily store in its associated GCR the
initiating subscriber's talker priority, his subscribed additional information, hisIMS| as received in the interrogation
request from the VM SC and the originating cell id. The group call serving MSC shall then wait for the group call being
set up:

If the group call serving MSC is the anchor MSC, it waits for an IAM from the VM SC; if the group call serving MSC is
arelay MSC, it waits for a PREPARE_GROUP_CALL from the anchor MSC.

Waiting for the group call being set up shall be supervised by atimer T3.

When receiving |AM from the visited MSC, timer T3 is stopped and processing continues in the process
VGCS_Handling_Anchor_MSC after reception of the VGCS call setup request in Idle state.

When receiving PREPARE_GROUP_CALL from the anchor MSC, timer T3 is stopped and processing continuesin the
process VGCS_Handling_Relay MSC after reception of PREPARE GROUP CALL inIdle state.

Unsuccessful call set-up

In aRANflex configuration: If the group call reference could not be retrieved or the GCR returns a negative response
indicating "on-going call" to the group call serving MSC, an error indication is returned to the VM SC and the process
returns to the idle state.

In a RANflex configuration with group call redundancy: If the GCR returns a negative response indicating "on-going
call" to the group call serving MSC, the group call serving MSC forwards the SEND_GROUP_CALL_INFO message
within the same redundancy pool to the group call serving MSC where the group call is ongoing.

If the selected group call serving M SC recognizes that the group call serving M SC where the group call isongoing is
out of serviceor if that group call serving M SC responds with a positive SEND_GROUP_CALL_INFO response (i.e.
the GCRs are out of synch and the group call at the other group call serving MSC is not ongoing), then the selected
group call serving M SC repests the GCR interrogation including "ongoing call override indication". If the group call
serving M SC where the group call is ongoing responds with a negative SEND_GROUP_CALL_INFO response
(ongoing call), then the selected group call serving M SC returns a negative SEND_GROUP_CALL_INFO response
indicating "ongoingGroupCall" to the VM SC in order to force the mobile station of the service subscriber to look for
notifications of the respective group 1D on the NCH and join the group call.

At timeout of timer T3 the temporarily stored initiating subscriber's talker priority, his subscribed additional information
and hisIMSI shall be deleted from the GCR.
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Figure 10A1l: The VGCS handling process in the group call serving MSC (sheet 1 of 2)
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Figure 10A1: The VGCS handling process in the group call serving MSC (sheet 2 of 2)

Retrieval of VGCS subscription data

The procedure in the group call serving M SC to retrieve subscription information from the VM SC is shown in figure
10A2.

In a RANflex configuration with or without group call redundancy, if the group call serving MSC receives an uplink
request or a request to transmit application-specific data, it determines from the NRI in the requesting subscriber's
TMSI whether it is the requesting subscriber's VM SC.

If it is not, then the group call serving MSC retrieves the IMS| and information about subscribed talker priorities from
the VLR of the VM SC by means of the MAP service SEND_GROUP_CALL_INFO.

- If aresponseisreceived from the VM SC, the procedure ends.

As an implementation option the group call serving MSC may initiate aMAP Update_L ocation_Area procedure
towardsits VLR in order to retrieve the subscriber data from the HLR. During this procedure the VLR allocates
anew TMSI including an NRI referring to the group call serving MSC.

As an alternative implementation option the group call serving M SC may store the TM S| temporarily together
with the IMSI and the other information received from the VLR of the VM SC and use these data for subscription
checks during subsequent talker requests. Use of the temporary subscriber data may be limited e.g. to an
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implementation dependent time or for an implementation dependent number of subsequent talker requests. The
group call serving MSC shall delete the temporary subscriber data when the group call is released.

- If no responseisreceived or if the VMSC is out of service, the group call serving M SC should initiate a MAP
Update_L ocation_Area procedure towards its VL R. During this procedure the M SC requests the MS to provide
itsIMSI and the VLR allocates anew TM S| including an NRI referring to the group call serving MSC. The
group call serving M SC checks whether the M S has the necessary subscription for the requested action when the
Update_Location_Area procedure is completed.

NOTE: Asan operator option, for this case of a network internal failure, the group call serving MSC can skip the
MAP Update Location_Area procedure and perform the subscription check using a backup subscription
profile.

As an operator option, the group call serving MSC may proceed with the handling of the request received from
the MS, assuming that the M S has the necessary subscription, and perform the Update _Location Area procedure
in parallel. If the result of the subscription check after completion of the Update L ocation_Area procedureis
negative and the MS still has the uplink seized, the group call serving MSC shall initiate an uplink release
procedure.

Implicit location update procedure
The procedure for the implict location update in the group call serving MSC is shown in figure 10A3.

Sheet 1: The procedures Check IMEI_MSC, Obtain IMEI_MSC, Obtain_IMSI_MSC and Authenticate MSC are
specified in 3GPP TS 23.018 [18].
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Figure 10A2: The VGCS subscription info retrieval procedure in the group call serving MSC (sheet 1
of 1)
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Figure 10A3: The implicit location update procedure in the group call serving MSC (sheet 1 of 3)
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Figure 10A3: The implicit location update procedure in the group call serving MSC (sheet 2 of 3)
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Figure 10A3: The implicit location update procedure in the group call serving MSC (sheet 3 of 3)
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11.5B Functional requirement of VMSC (within a RANflex pool)

The processin the visited MSC is shown in figure 10B.
Successful call set-up initiated by a service subscriber

When the VGCS handling process in the originating M SC receives a VGCS call set-up request from a service
subscriber, the VM SC derives the address of the group call serving MSC or group call serving M SC redundancy pool
from the requesting subscriber's current LAC. If the VM SC is the group call serving MSC or belongs to the group call
serving M SC redundancy pool of the requesting subscriber's current LAC, processing continues in the process
VGCS_Handling_Anchor_ MSC or VGCS_Handling_Relay MSC after reception of the VGCS call setup request in
Idle state. Otherwise, the visited M SC interrogates the group call serving MSC by means of the MAP service
SEND_GROUP_CALL_INFO to retrieve the anchor MSC address and Group Call Reference and waits for a response.

If the group call serving M SC returns a positive response containing the address of the anchor MSC or anchor MSC
redundancy pool and the addressis different from the visited M SC's address, the originating M SC sets up a dedicated
connection for the initiating service subscriber to the anchor MSC by constructing an IAM with calling party humber
set to VGCS prefix plus group call reference, and with a generic number parameter with the number qualifier indicator
set to "additional calling party number" and address signal set to the address of the group call serving MSC (ina
RANflex configuration with group call redundancy this shall be the same address as used to route the
SEND_GROUP_CALL_INFO message, i.e. identifying the redundancy pool), sending it to the anchor MSC, and waits
for call release. If the VM SC is the anchor MSC or belongs to the anchor M SC redundancy pool, processing continues
in the process VGCS_Handling_Anchor_MSC after reception of the VGCS call setup request in Idle state.

Negative response received from the group call serving MSC

If the group call serving M SC returns a negative response to the originating M SC indicating that the call is already on-
going, the originating M SC sends a Release message indicating "user busy" to the service subscriber in order to force
the mobile station of the service subscriber to look for notifications of the respective group ID on the NCH and join the
group call.

If the negative response from the group call serving MSC indicates any other reason than "on-going call" the VGCS call
set-up request is rejected by sending a release message back to the initiator and the process returns to the idle state.
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Figure 10B: The VGCS handling process in the VMSC (sheet 1 of 2)
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Figure 10B: The VGCS handling process in the VMSC (sheet 2 of 2)
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11.6  Functional requirement of GCR

The processin the GCR for RANflex and without RANflex configurationsis shown in figure 11.

The process in the GCR for RANflex configuration with group call redundancy is shown in figure 11A. Figure 11A
does not show details on GCR restoration (see subclause 5.3.3).

Service subscriber initiated call

If the GCR receives an interrogation request for acal initiated by a service subscriber who is located in the MSC area
of the associated M SC, the GCR calculates the group call reference from the Group 1D and the originating cell ID.

If the group call reference was successfully calculated, the GCR checks whether aV GCS call with that group call
reference is already on-going.

If the call is not marked as on-going, the GCR checks whether an anchor MSC addressis stored in its group call
reference record. If thisisthe case and initial talker information is not yet stored, a positive response including the
anchor MSC address s returned to the MSC, the initial talker information (IMSI, talker priority, originating cell id and
additional info) of the initiating service subscriber is stored in the GCR and the process returns to the idle state. If
anchor MSC address and initia talker information are stored (thisis the case where the associated MSC isrelay MSC,
and timer T3 isrunning, i.e. group call setup isin progress but the call is not yet fully established), a negative response
indicating "on-going call" is returned to the MSC and the process returns to the idle state. If no anchor MSC addressis
stored (i.e. the associated M SC is anchor M SC with respect to this group call reference) the GCR marks its group call
reference record with "on-going call" and returns a positive response including the group call attributes to the MSC and
the process returns to the idle state.

If the group call reference could not be successfully calculated from the Group ID and the originating cell 1D, the GCR
returns a negative response indicating "failure" to the MSC and the process returns to the idle state.

If the call was marked as on-going, the GCR returns a negative response indicating "on-going call" to the MSC and the
process returns to the idle state.

IAM initiated call

If the GCR receives an interrogation request for a call initiated by a dispatcher or by a service subscriber who is not
located in the MSC area of the associated M SC, the GCR checks the calling party number of the initiator against the list
of identities of dispatchers which are allowed to initiate the voice group call and against the VGCS prefix plus group
call reference in order to determine whether the initiator is allowed to set-up the call. If the check is successful the GCR
checks whether aVGCS call with the same group call reference is already on-going.

If the call is not marked as on-going, the GCR marksits group call reference record with "on-going call” and returns a
positive response including the group call attributes to the MSC and the process returns to the idle state. In addition the
GCR shall delete stored initial talker information (if any).

If the calling party number check was not successful, the GCR returns a negative response indicating "failure" to the
MSC and the process returns to the idle state.

If the call was marked as on-going, the GCR returns a negative response indicating "on-going cal" to the MSC and the
process returns to the idle state.

Anchor MSC triggered call

If the GCR (associated to arelay M SC) receives an interrogation request for acall triggered by the anchor MSC, the
GCR returns a positive response to the MSC including:

- thelist of cellsinside the MSC area of the requesting MSC in which the call isto be sent

- the stored initial talker information (if any)

and

- marksits group call reference with "on-going call”,

-deletes the stored initial talker information (if any)

and the process returns to the idle state.

VM SC triggered call (in a RANflex configuration)

If the GCR (associated to agroup call serving M SC) receives an interrogation request for a call triggered by the VM SC,
the GCR
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- caculates the group call reference from the Group 1D and the originating cell ID.

If for the calculated group call reference the record is marked with "on-going call” or initial talker information is
already stored, a negative response indicating "on-going call" is returned to the GCSM SC and the process returns to the
idle state. Otherwise the GCR

- storestheinitia talker information (IMSI, talker priority, originating cell id and additional information received
with the request); and

- returns apositive response including group call reference and , if the group call serving MSC isarelay MSC, the
anchor MSC address.

Call release

If the GCR receives acall released indication from the MSC, the "on-going call" indicator in the group call reference
record isreset, the initia talker information is deleted (if any) and the process returnsto the idle state.

SM MT delivery

When receiving an interrogation request from the anchorM SC, the GCR shall check if the voice group call is
established or not and shall send a response containing the voice group call attributes for short message transfer to the
anchor MSC.
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Figure 11: The process in the GCR (sheet 1 of 3)
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Figure 11: The process in the GCR (sheet 2 of 3)
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Figure 11: The process in the GCR (sheet 3 of 3)
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Figure 11A: The Process in the GCR for RANflex with group call redundancy (sheet 1 of 4)
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Process GCR_Red 2(4)

® ©

Calculate broadcast call
reference / group call reference
from group ID and cell ID

success yes
no
on-going call
Relay MSC no
Positive
yes
response
un-mark yes nitial talke Delete
on-going info stored initial talker!|
call info if any
no
Store Stop T3 if
initial runnin

talker info 9
Start T3 mark on-
going call

SYNC

GCR

egative egative
response response
fail‘ure on-goin

() (=) (= (=)

Figure 11A: The Process in the GCR for RANflex with group call redundancy (sheet 2 of 4)
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Figure 11A: The Process in the GCR for RANflex with group call redundancy (sheet 3 of 4)
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Figure 11A: The Process in the GCR for RANflex with group call redundancy (sheet 4 of 4)
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procedure Synchronize_Transient_Data 1(1)
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Figure 11B: Procedure Synchronize Transient Data
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11.7  Functional requirement of VLR
The Group Call number alocation processin the VLR is shown in figure 12.
Successful procedure

When receiving a request from the relay M SC to allocate a Group Call number, the VLR checksif a Group Call number
isavailable. If so it selects a Group Call number, marks the number as allocated, returns a positive response including
the Group Call number to the MSC, starts a supervision timer and waits for removal of the Group Call number. If the
VLR receives arequest to release the Group Call number, the VLR marks the Group Call number as free and the
process returns to the idle state.

No Group Call number available

If no Group Call number is available, the VLR returns a negative response indicating "no Group Call number available"
to the MSC and the process returns to the idle state.

Supervision timer expires

If the supervision timer expires, the VLR indicates to the relay M SC that the dialogue has to be aborted.
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Figure 12: The Group Call number allocation process in the VLR
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11.8 Functional requirement of SMS Gateway MSC
SM MT delivery

When receiving a short message TPDU from the SC, the SMS-GM SC shall inspect the parameters and identify the
group call reference.

NOTE: The SMS-GMSC may beidentical to the MSC.

If the parameters are incorrect then the SMS-GM SC shall return the appropriate error information to the SC in afailure
report (see clauses 9 and 10 of 3GPP TS23.040 [14]).

If no errors are found within the parameters the SMS-GM SC shall send the MT_ForwardSM_For_VGCS_REQ
message to transfer the received short message to the anchor MSC or anchor M SC redundancy pool using the routing
information derived from the group call reference.

If the SMS-GMSC receivesthe MT_ForwardSM_For_VGCS_RES message indicating the voice group call is
established and including alist of identities of dispatchers, it may optionally initiate point-to-point short message
transfer attempts to the dispatchers who are connected to the voice group call.

If the SMS-GMSC receivesthe MT_ForwardSM_For_VGCS_RES message indicating the voice group call is not
established, it shall either

i) discard the short message and return the appropriate error information to the SC, or

i) initiate point to point short message transfer attempts to the members of the group.
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NOTE:  How the routing information of the voice group call subscribers for the point to point SMS transfer can be
derived from the group call reference is out of scope of this specification and implementation dependent.
This can be achieved e.g. by an internal or external database.

Process SMS _to VGCS in_SMS_GMSC 1(1)

.
el _ Receive AMSC acknowledge
_\S/'\GA(S:gfo'; o and dispatcher identities

Fixed line dispatcher
out of scope of 3GPP

|
L

no i

Irgﬁgog:ctje | ﬂ‘according to
send SMS 1 3GPP TS23.040

e (=

Figure 13: The process in the SMS-GMSC (sheet 1 of 1)
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12 Content of messages
This clause specifies the content of the following messages:
On the B-interface (MSC-VLR):
- Allocate Group Call Number;
- Allocate Group Call Number ack;
- Allocate Group Call Number negative response;
Release Group Call Number;
Send Group Call Info;
Send Group Call Info ack;
Send Group Call Info negative response.
On the E-interface (MSC-MSC):
- Prepare Group Cal;
- Prepare Group Call ack;
- Prepare Group Call negative response;
- Send Group Cal End Signal;
- Forward Group Call Signalling;
- Process Group Cal Signalling;
- Send Group Call Info;
- Send Group Call Info ack;
- Send Group Call Info negative response.
On the I-interface (MSC-GCR):
- GCR Interrogation;
- GCR Interrogation ack;
- GCR Interrogation negative response;
- Call Released.
On the GCR-GCR-interface:
- SyncGCR;
- Sync GCR ack;

- Sync GCR negative response.

In the tables which follow, information elements are shown as mandatory (M), conditional (C) or optiona (O). A
mandatory information element shall always be present. A conditional information element shall be present if certain
conditions are fulfilled; if those conditions are not fulfilled it shall be absent. An optional element may be present or

absent, at the discretion of the application at the sending entity.
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12.1  Messages on the B-interface (MSC-VLR)

12.1.1 Allocate Group Call Number

No information element is required.

12.1.2 Allocate Group Call Number ack

The following information element is required.

Information element name Required Description
Group Call number M E.164 number required to route the call from the anchor
MSC to the relay MSC

12.1.3 Allocate Group Call Number negative response
The negative response information element can takes the following value:

- No Group Call number available.

12.1.4 Release Group Call Number

The following information element is required.

Information element name Required Description
Group Call number M E.164 number required to route the call from the anchor
MSC to the relay MSC

12.1.5 Send Group Call Info

The following information elements are required.

Information element name Required Description
TMSI M TMSI of the service subscriber for whom the request is
sent
Group ID M see clause 9.
Teleservice M The teleservice Voice Group Call indicates that the
request is for VGCS

12.1.6 Send Group Call Info ack

The following information elements are required.
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Information element name Required Description

IMSI M IMSI of the service subscriber for whom the request is
sent

Additional info C Must be present if VGCS additional info is supported and
additional info is assigned to the subscriber.

Additional subscriptions C Must be present if privilegedUplinkRequest ,
emergencyUplinkRequest or emergencyReset is
subscribed by the service subscriber for whom the
message is sent

12.1.7 Send Group Call Info negative response
The negative response information element can take the following value:
- group Id not subscribed,;

- unknown subscriber.

12.2  Messages on the E-interface (MSC-MSC)

12.2.1 Prepare Group Call

The following information elements are required.

Information element name Required Description

Teleservice M The teleservice Voice Group Call indicates that a VGCS
call has to be prepared

Group call reference M see clause 9

Cipher Algorithm, Group Key and M Information on the cipher algorithm and group key to be

Number used

Priority C The default priority level must be present if eMLPP
applies

Codec Info M Information on the codecs allowed for the VGCS call

Talker channel parameter o Indicates whether the network shall always establish and
maintain a dedicated channel for the talking service
subscriber

Uplink Reply Indicator (0] Indicates that the uplink reply procedure is applicable for
the voice group call. Must be present if the GCR provides
the corresponding information.

12.2.2 Prepare Group Call ack

The following information element is required.

Information element name Required Description
Group Call number M E.164 number required to route the call from the anchor
MSC to the relay MSC

12.2.3 Prepare Group Call negative response

The negative response information element can takes the following value:
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12.2.4 Send Group Call End Signal

The following information element is required.

Information element name Required Description

IMSI C The IMSI of the service subscriber who has initiated the
call. Must be present if the call was initiated by a service
subscriber in the relay MSC area

Talker priority C Must be present if the call was set up by a service
subscriber in the relay MSC area with a talker priority
higher than "normal subscriber"

Additional info C Must be present if VGCS additional info is supported and

additional info is assigned to the currently talking service
subscriber in the relay MSC area.
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12.2.5 Forward Group Call Signalling

The following information elements are required.

Information element name Required Description
IMSI C IMSI of the service subscriber who has initiated the call. Must
be present if the message is used to transfer the IMSI to the
relay MSC

Uplink Request
Acknowledgement flag
Uplink Release Indication flag

Must be present if the message is used as positive
acknowledgement of an uplink request

Must be present if the message is used to indicate to the relay
MSC that the uplink is no longer busy

Must be present if the message is used as negative
acknowledgement of an uplink request

Must be present if the message is used to indicate to the relay
MSC that the uplink has become busy

Must be present if the message is used to indicate to the relay
MSC that the uplink which is currently under control of the
relay MSC has to be released

State Attributes C Must be present if the message is used to indicate to the relay
MSC that the downlink for a talker served by the relay MSC
has to be muted or unmuted.

Talker priority C Must be present in the same message as the Uplink Request
Acknowledgement flag or Uplink Seized Command flag and is
set to the talker priority of the new talking service subscriber, if
this talker priority is higher than "normal subscriber".

Must be present in the same message as the Uplink Reject
Command flag and is set to the talker priority of the currently
talking service subscriber, if this talker priority is higher than
"normal subscriber".

Additional info C Must be present if VGCS additional info is supported and the
message is used to transfer additional info assigned to the
currently talking service subscriber to the relay MSC.

Uplink Reject Command flag

Uplink Seized Command flag

O O O O O

Uplink Release Command flag

Must be present in the same message as the Uplink Request
Acknowledgement flag, Uplink Reject Command flag, or Uplink
Seized Command flag, if a talker priority is included in the
same message.

Emergency Mode Reset C Must be present if the message is used to indicate to the relay

Command flag MSC that the emergency mode indication shall no longer be
signalled

SM TPDU C The short message transfer protocol data unit received from

the Service Centre. Must be present if the message is used to
transfer the short message TPDU received from the SC.
Notification Data C Must be present if the message is used to indicate to the relay
MSC that application-specific data shall be distributed in its
area

12.2.6 Process Group Call Signalling

The following information elements are required.

ETSI



3GPP TS 43.068 version 11.4.0 Release 11 183 ETSI TS 143 068 V11.4.0 (2013-02)

Information element name Required Description
Uplink Request flag C Must be present if the message is used to request uplink
control from the anchor MSC
Uplink Release Indication flag C Must be present if the message is used to indicate to the
anchor MSC that the uplink has become free
Talker priority C Must be present in the same message as the Uplink Request

flag or Uplink Release Indication flag and is set to the talker
priority of the service subscriber requesting or releasing the
uplink, if this talker priority is higher than "normal subscriber”
Additional info C Must be present if VGCS additional info is supported and the
message is used to transfer additional info assigned to the
currently talking service subscriber to the anchor MSC.

Must be present in the same message as the Uplink Request
flag, if the flag applies to a subscriber with a talker priority
higher than "normal subscriber"

Emergency Mode Reset C Must be present if the message is used to indicate to the

Command flag anchor MSC that the emergency mode indication shall no
longer be signalled

Release Group Call flag C Must be present if the message is used to indicate to the
anchor MSC that the VGCS call shall be released

Notification Data C Must be present if the message is used to indicate to the

anchor MSC that application-specific data shall be distributed

12.2.7 MT Forward Short Message for VGCS Request

The following information elements are required.

Information element name Required Description
Group call reference M see clause 9
SM Originating Address M The originating address used by the short message service
relay sub-layer protocol.
SM TPDU M The short message transfer protocol data unit received from
the Service Centre.

12.2.8 MT Forward Short Message for VGCS Response

The following information elements are required.

Information element name Required Description
Status of the voice group call M Indicating whether the voice group call is established or not.
Dispatcher List o] A list of dispatcher identities received from the GCR.
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Information element name

Required

Description

Teleservice

M

The teleservice Voice Group Call indicates that the
request is for VGCS

Requested Info

M

Indicates whether

a) IMSI, Additional Info, and Additional Subscriptions or
b)Anchor MSC Address and Group CallReference

are requested

TMSI

TMSI of the service subscriber for whom the request is
sent.

Shall be present if IMSI, Additional Info and Additional
Subscriptions are requested.

Group ID

see clause 9.

Cell Id

Identification of the cell where the group call initiating
service subscriber is located.

Shall be present if Anchor MSC Address and Group Call
Reference are requested

IMSI

IMSI of the service subscriber for whom the request is
sent.

Shall be present if Anchor MSC Address and Group Call
Reference are requested

Additional info

Shall be present if subscribed and if Anchor MSC
Address and Group Call Reference are requested

Talker priority

Shall be present if Anchor MSC Address and Group Call
Reference are requested and the talker priority is higher
than "normal subscriber"

12.2.10 Send Group Call Info ack

The following information elements are required.

Information element name Required Description

IMSI C IMSI of the service subscriber for whom the request is
sent.

Shall be present if it was requested.

Additional info C Shall be present if requested and VGCS additional info is
supported and additional info is assigned to the
subscriber.

Additional subscriptions C Shall be present if requested and
privilegedUplinkRequest , emergencyUplinkRequest or
emergencyReset is subscribed by the service subscriber
for whom the message is sent

Anchor MSC Address C E.164 number required to route the call from the VMSC
to the anchor MSC. Shall be present if requested

Group call reference C see clause 9. Shall be present if requested.
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12.2.11 Send Group Call Info negative response
The negative response information element can take the following value:

- group Id not subscribed;

- unknown subscriber;

- ongoing cal;

- failure.

12.3  Messages on the I-interface (MSC-GCR)

12.3.1 GCR Interrogation

The following information elements are required.

Information element name Required Description
Group call reference C see clause 9. Must be present if the VGCS call was
initiated by a dispatcher or by a service subscriber in the
relay MSC area and the receiving GCR is associated to the
anchor MSC, or if the receiving GCR is associated to a
relay MSC and the GCR interrogation was triggered by a
Prepare Group Call message received from the anchor
MSC.
Group ID C see clause 9. Must be present if one of the following
conditions is fulfilled:
1) the MSC is the visited MSC of the service subscriber
initiating the VGCS call, except if the MSC is a relay MSC
and the GCR interrogation was triggered by a Prepare
Group Call message received from the anchor MSC;
2) the GCR interrogation was triggered by a Send Group
Call Info message received from the VMSC.
Originating Cell ID C see clause 9. Must be present if one of the following
conditions is fulfilled:
1) the MSC is the visited MSC of the service subscriber
initiating the VGCS call, except if the MSC is a relay MSC
and the GCR interrogation was triggered by a Prepare
Group Call message received from the anchor MSC;
2) the GCR interrogation was triggered by a Send Group
Call Info message received from the VMSC.
CLI C Calling Line Identity of the initiating dispatcher, or VGCS
prefix plus group call reference in case of service
subscriber originated VGCS call in the relay MSC, . Must
be present if the MSC is not the visited MSC of the service
subscriber initiating the VGCS call.
Relay MSC indicator M A flag indicating whether the GCR interrogation was
triggered from a Prepare Group Call message received
from the anchor MSC
Group Call Serving MSC C A flag indicating whether the GCR interrogation was
indicator triggered from a Send Group Call Info message received
from the VMSC. May be set to "yes" in a RANflex
configuration (with or without group call redundancy) only.
IMSI C IMSI of the service subscriber who has initiated the VGCS
call. Must be present if the MSC is the visited MSC of the
service subscriber initiating the VGCS call, or the GCR
interrogation was triggered by a Send Group Call Info
message received from the VMSC
Talker priority C Talker priority of the service subscriber who has initiated
the VGCS call. Must be present if the MSC is the visited
MSC of the service subscriber initiating the VGCS call, or
the GCR interrogation was triggered by a Send Group Call

ETSI



3GPP TS 43.068 version 11.4.0 Release 11 186 ETSI TS 143 068 V11.4.0 (2013-02)

Info message containing a talker priority received from the
VMSC

Additional info C Additional info of the service subscriber who has initiated
the VGCS call. Must be present if the MSC is the visited
MSC of the service subscriber initiating the VGCS call, or
the GCR interrogation was triggered by a Send Group Call
Info message containing additional info received from the
VMSC

Uplink Reply Indicator (0] Indicates that the uplink reply procedure is applicable for
the voice group call. Must be present if the MSC is the
anchor MSC and the related flag exists and is set in the
GCR

Ongoing Call Override Indication C Indicates that the GCR shall delete any ongoing call
information before processing the request.

May be set to "yes" in a RANflex configuration with group
call redundancy only.
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12.3.2 GCR Interrogation ack

The following information elements are required.

Information element name

Required

Description

Group call reference

Cc

Must be present if the GCR receives an interrogation request
containing a Group ID and an Originating Cell ID.

Cell List

Cc

A list of cells inside the MSC area into which the call is to be
sent. Must be present if a) no anchor MSC address is
present in the group call reference record and the GCR
interrogation was not triggered by a Send Group Call Info
message, or b) the relay MSC indicator was set in the GCR
Interrogation message

Anchor MSC Address

E.164 number required to route the call from the relay MSC
and in a RANflex configuration (with or without group call
redundancy) from the VMSC to the anchor MSC. Must be
present if the anchor MSC Address is present in the group
call reference record

Relay MSC List

A list of relay MSCs into which the call is to be sent. Must be
present if a relay MSC list is present in the group call
reference record and the GCR interrogation was not
triggered by a Send Group Call Info message

Group Key and Number

Information on the cipher algorithm and the group key to be

used. Must be present if Group Key and Number is present

in the group call reference record and the GCR interrogation
was not triggered by a Send Group Call Info message

Codec Information

Information on the codecs allowed for the voice broadcast
call. Must be present if Codec Info is present in the group call
reference record and the GCR interrogation was not
triggered by a Send Group Call Info message

Establish to Dispatcher List

A list of identities of dispatchers to which a dedicated link is
to be established. Must be present if included in the group
call reference record. Note that the CLI possibly received
with the GCR interrogation message must not be included

Release from Dispatcher List

A list of identities of dispatchers which are allowed to
terminate the voice group call. Must be present if included in
the group call reference record and the GCR interrogation
was not triggered by a Send Group Call Info message

Priority

The default priority level related to the voice group call if
eMLPP applies. Must be present if included in the group call
reference record and the GCR interrogation was not
triggered by a Send Group Call Info message

IMSI

IMSI of the service subscriber who has initiated the VGCS
call. Must be present if the Relay MSC Indicator was set in
the GCR interrogation message and the IMSI is present in
the group call reference record

No Activity Time

The length of the time over which no activity is detected
before the voice group call is automatically terminated

Talker priority

Talker priority of the service subscriber who has initiated the
VGCS call. Must be present if talker priority is present in the
group call reference record

Additional info

Additional Info of the service subscriber who has initiated the
VGCS call. Must be present if additional info is present in the
group call reference record

Originating Cell ID

Must be present if originating cell id is present in the group
call reference record

Talker channel parameter

Indicates whether the network shall always establish and
maintain a dedicated channel for the talking service
subscriber

12.3.3 GCR interrogation negative response

The negative response information element can take the following values:
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- on-going call. In aRANflex configuration with group call redundancy the M SC address of the MSC within the
redundancy pool at which the group call is ongoing shall be present in the negative response; and

- failure.

12.3.4 Call released

The following information element is required.

Information element name Required Description
Group call reference M see clause 9

12.3.5 GCR SMS Interrogation

The following information element is required.

Information element name Required Description
Group call reference M see clause 9

12.3.6 GCR SMS Interrogation Response

The following information elements are required.

Information element name Required Description
Status of the voice group call M Indicating whether the voice group call is established or not.
MSC Address C In a RANflex configuration with group call redundancy:

Address of the MSC within the redundancy pool at which the
group call is ongoing.

Dispatcher List 0] A list of identities of dispatchers connected to an established
voice group call.
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The following information elements are required.
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Messages on the GCR - GCR interface

Information element name Required Description

Teleservice M The teleservice Voice Group Call indicates that a VGCS
call has to be prepared

Group call reference M see clause 9

Initial Talker Information C see subclause 8.1.3.2

on-going indication C indicates by its present that the group call is ongoing

MSC Address C Address of the sending GCR's associated MSC, at which
the group call is ongoing.

call released indication C indicates by its presence that the group call is no longer
ongoing.

override indication C indicates by its presence that the receiving GCR shall
replace the stored MSC-Address with the received value.

request indication C indicated by its presence that the sending GCR requests
ongoing information and MSC Address from the receiving
GCR

12.4.2 Sync GCR ack
The following information elements are required.
Information element name Required Description

Status of the voice group call C Indicating whether the voice group call is established or
not.

MSC Address C Address of the MSC, at which the group call is ongoing.

Initial Talker Information C see subclause 8.1.3.2

12.4.3 Sync GCR negative response
The negative response information element can take the following values:

- on-going call. The MSC address of the M SC within the redundancy pool at which the group call is ongoing shall
be present in the negative response;

- initia talker information; and

- failure.

13 List of system parameters

13.1 Timers

13.1.1 Txx

Thisisasupervision timer on the anchor MSC for the setup of the voice group call. It is started on receipt of a SETUP
message from the calling subscriber when the calling subscriber isin the anchor MSC area and on receipt of an ISUP
IAM from the relay M SC when the calling subscriber isin the relay MSC area. Refer to subclause 11.3.1.1.2 for
procedures on expiry.

The value of timer Txx is operator specific.
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13.1.2 T1

In anetwork supporting talker priorities or uplink access option (i) as defined in subclause 7.2, the uplink busy message
on the FACCH of the voice group call channel downlink is repeated by the BSS every T1 seconds (see subclause
11.3.7.1).

The value of timer T1 is operator specific. Its default value is 5 seconds.

13.1.3 T2

In a network supporting the transmission of additional subscriber-related information, the additional info message on
the SACCH of the voice group call channel downlink is repeated by the BSS every T2 seconds, until the current talker
releases the uplink or is released by the network (see subclause 11.3.7.1).

The value of timer T2 is operator specific. Its default valueis 5 seconds.

13.1.4 Thbb

In anetwork supporting validation of Priority Uplink Requests, the timer Thb supervises the broadcast of a new token
() after avalid Priority Uplink Request has been received.

If aPriority Uplink Request is received, and the token matches the token in the BSS (X) then the request is accepted,
token X isinvalidated and Thb is started. On Tbb expiry a new token (), and the priority of the accepted request, is
sent in the uplink busy message on the FACCH of the voice group call channels. The Thb timer should be set to avalue
that allows other service subscribers who sent a Priority Uplink Request with token X, at the same time as the one
accepted by the network, to be back on the voice group call channel in order to receive the new token (Y).

The default value for Thb is 500ms..

13.1.5 Ttv

In anetwork supporting validation of Priority Uplink Requests, the timer Ttv supervises an additional validity period
for an unused token (A). When T1 (supervising the periodic uplink busy) expires a new token (B) is sent in the uplink
busy message on the FACCH of the voice group call channels and timer Ttv is started. If a Priority Uplink Request is
received before Ttv expires and the token matches either token in the BSS (A or B), the request is considered to be
valid, both tokens (A and B) in the BSS are invalidated and Ttv is stopped. If Ttv expires (i.e. no valid Priority Uplink
Request has been received within Ttv seconds) the unused token (A) isinvalidated.

The value of timer Ttv is operator specific. The value chosen should allow for the reception of requests from service
subscribers who have left the group call channel before receipt of the UPLINK_BUSY with new token (B). Its default
valueis1s.

13.1.6 Tast

In anetwork supporting A-interface link sharing timer Tast shall be used to measure the duration between periodic
reports from the BSC to the MSC of Group Call Area cells for which channels have been assigned or released, pre-
empted or failed since the last periodic report. When timer Tast expires, if new cellsin the Group Call Area have been
established or existing ones have been released, pre-empted or failed, the MSC shall be informed of the changes (see
subclause 7.1b). If no changes have occurred nothing shall be sent. Timer Tast shall be restarted to measure the period
of time until the next report. The timer shall be stopped when the call isreleased.

The value of timer Tast is operator specific. Its default value is 5 seconds.

13.1.7 T3

In a RANflex configuration the group call serving M SC when receiving Send Group Call Info from the VM SC shall
supervise the setup of the group call by timer T3. T3 is started when a positive Send Group Call Info result is returned
to the VM SC and it is stopped when the group call is set up. At timeout the temporarily stored transient data are deleted
from the GCR.
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In aRANflex configuration with group call redundancy T3 shall be implemented in the GCR instead of in the MSC. T3
is started when initia talker information is stored and stopped when initial talker information is deleted. At timeout
initial talker information is deleted from the GCR.

The value of timer T3 is operator specific. Its default valueis 5 seconds.
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