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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 MSC: 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 voice group call services where the group call area exceeds one MSC area, the group call anchor MSC is predefined in the network.

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

group call relay MSC: the MSC controlling cells of a group call area which are not under control of the group call anchor MSC for those voice group call services where the group call area exceeds one MSC area

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

group call serving MSC: In a RANflex configuration the group call serving MSC of a location area is a group call anchor MSC or a group 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. For a service subscriber located in this location area the visited MSC may be different from the location area's group call serving MSC.

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

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 channels in 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)

originator-to-dispatcher information: 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 a location area to be served by multiple MSCs in parallel. For details see 3GPP TS 23.236 [17] 

voice group call channel: combined uplink/downlink to be allocated in a cell of the group call area for a particular voice group call
The uplink can be used by the presently talking service subscriber only. All mobile stations of the listening service subscribers in 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 

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
**************************** NEXT MODIFIED SECTION ***********************

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 a related MSC area for 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 call to be established and an indication whether the originating MSC is the group call anchor MSC.
In a RANflex configuration, the GCR shall hold for a related 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 is 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 MSC is the group call anchor MSC.

Without a RANflex configuration or in a RANflex configuration where the VMSC is the group call serving MSC:

If the VMSC is the group call anchor MSC, the GCR shall provide the group call attributes related to that group call reference as defined in subclause 8.1.2 to the VMSC and the VMSC shall establish the voice group call.

If the VMSC is not the anchor MSC, the GCR shall provide the group call reference plus the routing information identifying the anchor MSC to the VMSC and the VMSC shall route the voice group call to the anchor MSC.

In a RANflex configuration, when the VMSC is different from the group call serving MSC:

If the group call serving MSC is a relay 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 MSC which passes this information to the VMSC. 

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 MSC which adds the routing information identifying the anchor MSC (i.e. its own MSC address) and passes the information to the VMSC.

Then the VMSC shall route the voice group call to the anchor MSC.

NOTE:
In case the GCR function is distributed over different physical entities, each may hold only the information needed to treat requests coming from the MSCs connected to the physical GCR entity.

**************************** NEXT MODIFIED SECTION ***********************

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

The initial signalling from the calling service subscriber informs the network that a voice group call is required 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.

The network shall perform a number of checks in 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 MSC.
In a RANflex configuration the originating MSC 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 then the group call serving MSC's GCR is interrogated 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 is a relay MSC for the group call, then its GCR shall derive the anchor MSC address and the group call reference from the originating Cell Id and Group Id, and return it to the VMSC. 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 VMSC. 
Without RANflex configuration or if in a RANflex configuration the originating MSC is the group call serving MSC (derived from the originating location area) it shall then request information from the GCR by giving the group ID and the originating cell ID as defined in subclause 9.2. The GCR first derives the group call area ID from the group ID and the originating cell ID. If no group call area ID is related to the group ID and originating cell ID, the call shall be released. If a group call area ID is related to the group ID and originating cell ID, the GCR shall transfer the corresponding group call attributes to the MSC. From that moment until the MSC indicates the contrary, the call shall be considered as on-going by the GCR.
The GCR of the relay MSC, and in a RANflex configuration the GCR of the group call serving MSC of the initiating service subscriber's current LAC, shall store the initiating service subscriber's IMSI, talker priority, additional information and originating cell id for later processing.
If the originating MSC is not the group call anchor MSC for the voice group call as indicated 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 UUS1 and sent to the anchor MSC.

Without RANflex configuration or if in a RANflex configuration the originating MSC is the group call serving MSC, it shall additionally include the VGCS prefix plus group call reference in the calling party number of the IAM when passing the call request to the anchor MSC. In a RANflex configuration, if the originating MSC is different from the group call serving MSC, the VMSC shall include the address of the group call serving MSC in the calling party number of the IAM.

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 is up 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.

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 is indicated as on-going in the GCR, the GCR shall provide the on-going status together with the group call reference back to the MSC. The MSC shall then 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 a dispatcher originated voice group call request, the MSC shall join the dispatcher to the conference bridge of the voice group call.

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). The group call reference shall be composed of the group ID and a group call area ID (see clause 9).

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

**************************** NEXT MODIFIED SECTION ***********************

11.6
Functional requirement of GCR

The process in the GCR is shown in figure 11.

Service subscriber initiated call

If the GCR receives an interrogation request for a call initiated by a service subscriber who is located in the MSC area of the associated MSC, the GCR calculates the group call reference from the Group ID and the originating cell ID.

If the group call reference was successfully calculated, the GCR checks whether a VGCS 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 address is stored in its group call reference record. If this is the case, a positive response including the anchor MSC address is returned to the MSC, the IMSI of the initiating service subscriber is stored in the GCR and the process returns to the idle state. If no anchor MSC address is stored (i.e. the associated MSC is anchor MSC 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 ID, 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 MSC, the GCR checks the CLI 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 and (in a RANflex configuration) against the stored relay MSC addresses in order to determine whether the initiator is allowed to set-up the call. If the check is successful the GCR checks whether a VGCS call with the same group call reference is already on-going.

If the call is not marked as on-going, 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 CLI 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 call" to the MSC and the process returns to the idle state.

Anchor MSC triggered call

If the GCR (associated to a relay MSC) receives an interrogation request for a call triggered by the anchor MSC, the GCR deletes the IMSI of the initiating service subscriber which is possibly stored in its record, marks its group call reference record with "on-going call", returns a positive response including the list of cells inside the MSC area of the requesting MSC in which the call is to be sent to the MSC and the process returns to the idle state.

VMSC triggered call (in a RANflex configuration)

If the GCR (associated to a group call serving MSC) receives an interrogation request for a call triggered by the VMSC, the GCR

- 
calculates the group call reference from the Group ID and the originating cell ID ; 
- 
stores the IMSI, talker priority and additional information received with the request ; 
- 
marks its group call reference record with "on-going call"; and

- 
returns a positive response including group call reference and , if the group call serving MSC is a relay MSC, the anchor MSC address.

Call release

If the GCR receives a call released indication from the MSC, the "on-going call" indicator in the group call reference record is reset and the process returns to the idle state.

SM MT delivery 

When receiving an interrogation request from the A-MSC, 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 A-MSC.
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Figure 11: The process in the GCR (sheet 1 of 2)
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Figure 11: The process in the GCR (sheet 2 of 2)

**************************** NEXT MODIFIED SECTION ***********************
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 the VGCS call was initiated by a service subscriber in the own MSC area, 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.

	Originating Cell ID
	C
	see clause 9. Must be present if at least one of the following conditions is fulfilled:

1) the VGCS call was initiated by a service subscriber in the own MSC area, 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, or in a RANflex configuration if relay MSC is different from VMSC the relay MSC number. Must be present if the VGCS call was not initiated by a service subscriber located in the own MSC area

	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 indicator
	C
	A flag indicating whether the GCR interrogation was triggered from a Send Group Call Info message received from the VMSC. May be set to "yes" in a RANflex configuration only.

	IMSI
	C
	IMSI of the service subscriber who has initiated the VGCS call. Must be present if the VGCS call was initiated by a service subscriber in the own MSC area, 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 VGCS call was initiated by a service subscriber in the own MSC area and the MSC is a relay MSC, or the GCR interrogation was triggered by a Send Group Call 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 VGCS call was initiated by a service subscriber in the own MSC area and the MSC is a relay MSC, or the GCR interrogation was triggered by a Send Group Call Info message containing additional info received from the VMSC


12.3.2
GCR Interrogation ack

The following information elements are required.

	Information element name
	Required
	Description

	Group call reference
	C
	Must be present if the GCR receives an interrogation request containing a Group ID and an Originating Cell ID.

	Cell List
	C
	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
	C
	E.164 number required to route the call from the relay MSC and in a RANflex configuration 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
	C
	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
	C
	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
	C
	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
	C
	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
	C
	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
	C
	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
	C
	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
	C
	The length of the time over which no activity is detected before the voice group call is automatically terminated

	Talker priority
	C
	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
	C
	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
	C
	Must be present if originating cell id is present in the group call reference record
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