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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 a relay 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 a response.

If the GCR returns a positive response containing the group call attributes, the anchor MSC


sets up the downlinks to the cells inside the MSC area of the group call anchor MSC into which the call is to 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 is to be established;


sets up the connections to the relay MSCs or relay MSC redundancy pools into which the call is to be sent;


starts the No Activity Timer;


sends Forward Group Call Signalling messages to all selected relay MSCs if the call was not initiated by a dispatcher (however in a non-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 MSCs, with both messages containing an IMSI. In this situation the anchor MSC shall discard the IMSI received from the relay MSC whose MSC 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 MSC.
NOTE:
In a network configuration involving also pre-Rel-7 relay MSCs, the IAM sent by such a relay MSC as originating MSC will not include a generic number parameter. If the anchor MSC accepts the IAM from the pre-Rel-7 relay MSC 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 numbers in a list and discard the IMSI received with a Send Group Call End Signal message from a relay MSC whose MSC address matches any of the numbers in the list.

If the network supports talker priorities, the anchor MSC 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 Connections to Relay MSCs and BSCs

The procedure is shown in figure 9.

The procedure 

-
sets up the downlinks to the cells inside the MSC area of the group call anchor MSC into which the call is to 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 messages to all relay MSCs (in a RANflex configuration with group call redundancy: to all group call relay MSC 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 a relay MSC, the anchor MSC constructs an IAM using the Group Call number as called party address, sends it to the relay MSC and waits for the SEND_GROUP CALL_END_SIGNAL message. 

If a SEND_GROUP_CALL_END_SIGNAL message without IMSI is received from a relay MSC, this indicates 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 a relay MSC area and a SEND_GROUP_CALL_END_SIGNAL message with the IMSI of the originator is received from this relay MSC, this indicates to the anchor MSC that the downlink to the originating cell has been successfully connected. If the negative response on the PREPARE_GROUP_CALL message is received from originating relay MSC, the call shall be released.

Relay MSCs (in a RANflex configuration with group call redundancy: relay MSC 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 MSC redundancy pools) for this VGCS call.

If, after receipt of a positive response containing a Group Call number from a relay MSC, the anchor MSC receives an ABORT from the relay MSC, the relay MSC or relay MSC redundancy pool will no longer be considered to belong to the list of relay MSCs or relay MSC 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 MSC or relay MSC redundancy pool to belong to the list of relay MSCs or relay MSC redundancy pools.

If an ABORT message is received from the relay MSC or relay MSC 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 a relay MSC or relay MSC redundancy pool, then the anchor MSC sends an ABORT message to that 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.

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 sends a SEND_GROUP_CALL_END_SIGNAL_ACK message or ABORT (depending on the state of the MAP dialogue) to all relay MSCs, releases the connections to the relay MSCs, releases all connections to dispatchers, all downlinks to cells inside the anchor MSC area are released, the GCR is informed that the call is no 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 MSC, the anchor MSC checks whether the new call was initiated by a dispatcher. If so, the dispatcher is connected to the on-going call and the process returns to the idle state. If the new call was initiated 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 ID on the NCH and join the group call.

If (in a RANflex 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 MSC within the group call anchor MSC redundancy pool, the selected anchor MSC checks whether the new call was initiated by a dispatcher or a service subscriber served by another VMSC. If so, the selected anchor MSC forwards the call setup request to the anchor MSC where the group call is ongoing (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 MSC where the group call is ongoing is out of service. In the latter case the selected anchor MSC 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 MSC interrogates the anchor MSC 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 MSC recognizes that the anchor MSC where the group call is ongoing is out of service or if that anchor MSC 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 MSC repeats the GCR interrogation including "ongoing call override indication". If the anchor MSC where the group call is ongoing responds with a negative 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 release message back to the initiator and the process returns to the idle state.

Uplink management

If an anchor MSC not supporting talker priorities receives an Uplink Release Indication message from a BSC, the anchor MSC marks the uplink as free, sends Forward Group Call Signalling messages indicating "uplink release indication" to all relay MSCs, sends Uplink Release command messages to all other BSCs, restarts the No Activity Timer and waits for further uplink management messages.

If an anchor MSC 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 MSC proceeds as specified above for the anchor MSC not supporting talker priorities; otherwise the anchor MSC discards the Uplink Release Indication.

If the anchor MSC receives an Uplink Request message without talker priority or with talker priority "normal subscriber" from a BSC, it checks whether the uplink is marked as free. If so, an Uplink Request Acknowledge message is returned 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 all 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 MSC supporting talker priorities receives an Uplink Request message with a talker priority higher than "normal subscriber" from a BSC, and the uplink is free or it was seized by the current talker with a lower talker priority, the anchor MSC checks whether the subscriber has the subscription for the requested talker priority for this group ID. In a RANflex 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:

-
stores the received 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; 

-
releases the current talker by sending a Clear Command message, if the talker is on a dedicated channel and is located in the anchor MSC; 

-
marks the uplink busy; and

-
waits for further uplink management messages.

Additionally, 

-
if the requested 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 alerts all active dispatchers with an appropriate emergency indication (e.g. in-band tone or announcement); furthermore the anchor MSC alerts all 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 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 (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 all relay MSCs and sends VGCS Additional Info messages to all BSCs involved in the call and connected to the anchor MSC. Furthermore, the anchor 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 an anchor MSC supporting talker priorities receives an Uplink Request message with a talker 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 MSC 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 MSC 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 (with or without 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 messages to all BSCs involved 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 MSC supporting talker priorities receives an Emergency Reset Indication from a BSC and the subscription check is successful, the anchor MSC resets the emergency mode, sends Emergency Reset Command messages to all BSCs involved in the call and connected to the anchor MSC, and Forward Group Call Signalling messages indicating "emergency reset command" to all relay MSCs. If the talker priority at receipt of the Emergency Reset Indication is "emergency subscriber", then it is changed in the anchor MSC to "normal subscriber"; furthermore the anchor MSC alerts all active dispatchers with an appropriate emergency indication (e.g. in-band tone or announcement); furthermore the anchor MSC alerts all 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 an anchor MSC not supporting talker priorities receives a Process Group Call Signalling message indicating "uplink release indication" from a relay 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 MSC, the anchor MSC shall release this connection with cause ‘normal, unspecified’.

If an anchor MSC supporting talker priorities receives a Process Group Call Signalling message indicating "uplink release indication" from a relay 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 MSC proceeds as specified above for the anchor MSC not supporting talker priorities; otherwise the anchor MSC discards the Process Group Call Signalling message.

If the anchor MSC receives a Process Group Call Signalling message from a relay MSC indicating "uplink request" without talker priority or with talker priority "normal subscriber", it checks whether the uplink is marked as free. 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 MSC supporting talker priorities receives a Process Group Call Signalling message from a relay MSC indicating "uplink request" with a talker priority higher than "normal subscriber", and the uplink is free or it was seized by the current talker with a lower talker priority, then the anchor MSC:

-
returns a Forward Group Call Signalling message indicating "uplink request acknowledgement" with the requested talker priority to the relay MSC;

-
sends Forward Group Call Signalling messages indicating "uplink seized command" and the requested talker priority to all other relay MSCs;

-
sends Uplink Seized Command messages with the requested talker priority to all BSSs involved in the call;

-
releases the current talker by sending a Clear Command message, if the talker is on a dedicated channel and is located in the anchor MSC; 

-
marks the uplink as busy; and

-
waits for 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 alerts all 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 "additional information" about the new talker was included in the Process Group Call Signalling message from the relay MSC, 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 messages to all BSCs involved in the call and connected to the anchor MSC. Furthermore, the anchor 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 an anchor MSC supporting talker priorities receives a Process Group Call Signalling message from a relay MSC indicating "uplink request" with a talker 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 MSC. 

If the anchor MSC receives a Process Group Call Signalling message with "additional info" from a relay MSC, the anchor MSC sends VGCS Additional Info messages to all BSCs involved 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 MSC supporting talker priorities receives a Process Group Call Signalling message with "emergency mode reset command" from a relay MSC, the anchor MSC resets the emergency mode, sends Forward Group Call Signalling messages with "emergency mode reset command" to all other relay MSCs, and sends Emergency Reset Command messages to all BSCs involved 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 alerts all active dispatchers with an appropriate emergency indication (e.g. in-band tone or announcement); furthermore the anchor MSC alerts all 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 a relay MSC, the connection to the relay MSC is released and the relay MSC is no longer considered to be part of the call.

Call release

If the anchor MSC 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 MSCs, sends Release messages to all relay MSCs, 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. 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 MSC receives a Process Group Call Signalling message from a relay MSC indicating "release group call" or an ISUP Release message from a relay MSC indicating "Normal call clearing" for the calling service subscriber’s dedicated connection to the anchor MSC, then the anchor MSC sends Send Group Call End Signal ACK messages to all relay MSCs, sends Release messages to all relay MSCs, 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.

If the anchor MSC receives an ISUP Release message from a relay MSC 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 all 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 MSC sends Send Group Call End Signal ACK messages to all relay MSCs, sends Release messages to all relay MSCs, 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 A-MSC receives an MT_ForwardSM_for_VGCS_REQ message from a SMS-GMSC, the A-MSC shall interrogate the GCR to retrieve the group call attributes for short message transfer. The A-MSC shall deliver to the SMS-GMSC the status of the voice group call and optionally a list of identities of dispatchers within the MT_ForwardSM_for_VGCS_RES message. 

If the voice group call is established, the A-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 A-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 2 of 7)

[image: image4.emf]Process VGCS_Handling_Anchor_MSC 3(7)

S

Ongoing at another 

Anchor MSC within the 

redundancy pool

yes

no

FORWARD_GC

_SIGNALLING

forward SMS to all 

relay MSCs

A_ForwardSM 

command

to all BSCs

Idle

MT_ForwardSM

_For_VGCS

Relay to other 

Anchor MSC


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 4 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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Figure 9: Procedure Set-up Connections to Relay MSCs and BSCs (sheet 1 of 1)

11.5
Functional requirement of Relay MSC

The VGCS handling process in the relay MSC is shown in figure 10.

Successful call set-up initiated by a service subscriber

When the VGCS handling process in the relay MSC receives a VGCS call set-up request from a service subscriber currently located in a relay MSC's area, it interrogates its associated GCR to retrieve the anchor MSC address and waits for a response.

If the GCR returns a positive response containing the anchor MSC address, the relay MSC sets up a dedicated connection for the initiating service subscriber to the anchor MSC by constructing an IAM with calling party number  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 this relay 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 MSC indicating that the call is already on-going locally, i.e. at the associated MSC, the relay MSC 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 (in a RANflex 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 MSC within the group call relay MSC redundancy pool, the selected relay MSC interrogates the relay MSC where the group call is ongoing by means of the MAP service SEND_GROUP_CALL_INFO and waits for a response. If the selected relay MSC recognizes that the relay MSC where the group call is ongoing is out of service or if that relay MSC 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 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 release message back to the initiator and the process returns to the idle state.

Successful call set-up initiated by the anchor MSC

When the VGCS handling process in the relay MSC receives a PREPARE_GROUP_CALL message from the anchor MSC, it interrogates its associated GCR to retrieve the list of cells inside the relay MSC area into which the call is to be sent.

If the GCR returns a positive response, the relay MSC requests a Group Call number from its VLR.

If the VLR returns a Group Call number, a PREPARE_GROUP CALL acknowledgement containing the Group Call number is returned to the anchor MSC and the relay MSC waits for the incoming call.

If the incoming call identified by the Group Call number is received, the relay MSC releases the Group Call number and sets up the downlinks to the cells inside the relay MSC area into which the call is to be sent.

If the "talker channel parameter" is used, the relay MSC 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 area, 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 was initiated by a service subscriber currently located in the relay MSC's area, then the relay MSC shall send a SEND_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.

In a RANflex 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 MSC shall use this information for the voice group call.
NOTE:
The initial talker information sent within SEND_GROUP_CALL_END_SIGNAL can be invalid, e.g. due to a race 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 MSC area, the relay MSC shall send a SEND_GROUP_CALL_END_SIGNAL message without IMSI information element to the anchor MSC as soon as a downlink has been set up successfully to any cell.

Then the relay MSC waits for uplink management messages.

Negative response received from the GCR II

If the GCR returns a negative response to the relay MSC, the relay MSC 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 allocate a Group Call number, the relay MSC returns a PREPARE_GROUP CALL_CALL negative response to the anchor MSC, informs the GCR that the call is no longer on-going and returns to 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 MSC releases the Group Call number, informs the GCR that the call is no longer on-going and returns to the idle state. 

Abort initiated by Relay MSC

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 downlinks in its area). The relay MSC also 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 a relay MSC not supporting talker priorities receives an Uplink Release Indication 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 there is a dedicated connection for the talking service subscriber between the relay MSC and the anchor MSC, the anchor MSC will release this connection with cause ‘normal, unspecified’.

If a relay 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 MSC proceeds as specified above for the relay MSC not supporting talker priorities, except that it includes the talker priority in the Process Group Call Signalling message to the anchor MSC; otherwise the relay MSC discards the Uplink Release Indication.

If the relay MSC receives an Uplink Request message without talker priority or with talker priority "normal subscriber" from a BSC, 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 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 a relay MSC supporting talker priorities receives an Uplink Request message with a talker priority higher than "normal subscriber" from a BSC and the uplink is free or it was seized by the current talker with a lower talker priority, the relay MSC checks whether the subscriber has the subscription for the requested talker priority for that group ID. In a 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:

-
stores the received data;

-
sends a Process Group Call Signalling message indicating "uplink request" and the requested talker priority to the anchor MSC; 

-
sends Uplink Seized Command messages with the requested talker priority to all other BSCs involved in the call and connected to this relay MSC; 

-
releases the current talker by sending a Clear Command message, if the talker is on a dedicated channel and is located in this relay MSC;

-
marks the uplink as busy; and

-
waits for further uplink management messages.

Additionally, 

-
if the requested talker priority is "emergency subscriber", the relay MSC sets the emergency mode and includes the "emergency mode indication" in the Uplink Seized Command messages;

-
if the relay 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 MSC includes the "additional information" in the Process Group Call Signalling message indicating "uplink request" to the anchor MSC.

If a relay MSC supporting talker priorities receives an Uplink Request message with a talker 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 MSC sends an Uplink Reject Command message with the current talker priority to the BSC.

If the relay MSC receives an Uplink Request Confirm message from a BSC, it stores the data and waits for further uplink management messages. Additionally, if the relay MSC 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 messages to all BSCs involved in the call and connected to this relay MSC, and a Forward Group Call Signalling message with the additional info to the anchor MSC.

If a relay MSC supporting talker priorities receives an Emergency Reset Indication from a BSC and the subscription check is successful, the relay MSC sends a Progress Group Call Signalling message with "emergency mode reset command" to the anchor MSC and Emergency Reset Command messages to all BSCs involved in the call and connected to this relay 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 MSC 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 MSC 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,


sends Uplink Seized Command messages with the requested talker priority to all BSCs involved in the call and connected to this relay MSC;

-
releases the current talker by sending a Clear Command message, if the talker is on a dedicated channel and is located in this relay MSC; and

-
waits for further uplink management messages.

Additionally, 

-
if the Forward Group Call Signalling message from the anchor MSC contained the talker priority "emergency subscriber", the relay MSC 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 messages to all BSCs involved 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 the relay MSC receives a Forward Group Call Signalling message with the "additional info", the relay MSC sends VGCS Additional Info message to all BSCs involved in the group call and connected to this relay MSC, and waits for further uplink management messages.

If the relay MSC 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 a talker priority, the relay MSC includes the talker priority in the Uplink Reject Command message

If the relay MSC 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;

-
sets up a dedicated connection for the new talker to the anchor MSC (implementation option);

-
releases the current talker by sending a Clear Command message, if the talker is on a dedicated channel and is located in this relay MSC; and

-
waits for further uplink management messages.

Additionally, 

-
if the requested talker priority is "emergency subscriber", the relay MSC 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 BSCs involved 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 a relay MSC supporting talker priorities receives a Forward Group Call Signalling message with "emergency mode reset command" from the anchor MSC, the relay MSC resets the emergency mode, sends Emergency Reset Command messages to all BSCs involved in the call and connected to this relay MSC, and waits for further uplink management messages. If the talker priority at receipt of the "emergency mode reset command" is "emergency subscriber", then it is changed in the relay MSC to "normal subscriber".

If the relay MSC 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 MSC receives an ABORT message from a anchor MSC, it sends release messages to all BSCs, informs the GCR that the call is no longer on-going and the process returns to the idle state.

Call release

When receiving a release message, with cause ‘normal call clearing’ from the anchor MSC 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 MSC sends a release message with cause ‘normal call clearing’ for the dedicated connection to the anchor MSC and the process returns to the idle state.

When the initiating service subscriber releases the call, while on a group call channel or a dedicated connection to the relay MSC, the relay MSC sends a Process Group Call Signalling message to the anchor MSC indicating "release group call" and waits for the Release message and the Send Group Call End Signal Acknowledgement from the anchor MSC.

When receiving a Send Group Call End Signal Acknowledgement or ABORT from the anchor MSC, or a release message for the connection that was set up using the Group Call number, the relay MSC releases all downlinks to cells inside the relay MSC area, 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 R-MSC receives a FORWARD_GROUP CALL_SIGNALLING message containing a short message TPDU from the A-MSC, the R-MSC shall deliver the short message to the relevant cells using 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)


[image: image19.emf]Uplink management

in Relay MSC. HO cases 

not covered.

Process VGCS_Handling_Relay_MSC 6(8)

Uplink

Management

Forward

Group Call

Signalling

Uplink

Release

Ind

Uplink

Seized

cmd

Uplink Seized for:

normal subscriber request, 

privileged subscriber request, 

emergency subscriber request

emergency

reset

Uplink

Reject

Uplink Reject for:

normal subscriber request, 

privileged subscriber request, 

emergency subscriber request

Uplink

Request

ack

Uplink Request ack for:

normal subscriber request, 

privileged subscriber request, 

emergency subscriber request

D

A_Uplink

Request

Ack

dedicated

connection

to anchor MSC

needed

IAM

to anchor MSC

Uplink

Management

A_Uplink

Reject

Uplink

Management

reset

emergency 

indicator change talker

prio emergency 

to normal 

Emergency 

reset cmd

to all BSCs

Uplink

Management

received < stored

Talker priority 

dedicated 

connection

exists

A_Uplink

Release

cmd

store  

Talker priority

mark

uplink busy

A_Uplink

Seized

cmd

to all BSCs

Uplink

Management

Uplink

Management

mark

uplink free

A_Uplink

release

command

to all BSCs

no

no

no

no

no

yes

yes

no

yes

yes

yes

no

yes

no

yes

yes


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)

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 10A1.

The group call serving MSC is either the anchor MSC or a relay MSC. 

Successful call set-up initiated by a service subscriber

When receiving a SEND_GROUP_CALL_INFO interrogation request from a VMSC, the group call serving MSC (in a RANflex configuration with group call redundancy: the selected group call serving MSC) interrogates its associated GCR to retrieve the Group Call Reference and the Anchor MSC address from the given cell Id / Group Id pair and return this information to the VMSC. The group call serving MSC shall temporarily store in its associated GCR the initiating subscriber's talker priority, his subscribed additional information, his IMSI as received in the interrogation request from the VMSC 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 VMSC; if the group call serving MSC is a relay MSC, it waits for a PREPARE_GROUP_CALL from the anchor MSC. 
Waiting for the group call being set up shall be supervised by a timer T3.
When receiving IAM 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 continues in the process VGCS_Handling_Relay_MSC after reception of PREPARE GROUP CALL in Idle state.

Unsuccessful call set-up 

In a RANflex 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 VMSC 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 MSC recognizes that the group call serving MSC where the group call is ongoing is out of service or if that group call serving MSC 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 MSC repeats the GCR interrogation including "ongoing call override indication". If the group call serving MSC where the group call is ongoing responds with a negative SEND_GROUP_CALL_INFO response (ongoing call), then the selected group call serving MSC returns a negative SEND_GROUP_CALL_INFO response indicating "ongoingGroupCall" to the VMSC 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.

At timeout of timer T3 the temporarily stored initiating subscriber's talker priority, his subscribed additional information and his IMSI shall be deleted from the GCR.
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Figure 10A1: 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 MSC to retrieve subscription information from the VMSC 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 VMSC. 

If it is not, then the group call serving MSC retrieves the IMSI and information about subscribed talker priorities from the VLR of the VMSC by means of the MAP service SEND_GROUP_CALL_INFO.

-
If a response is received from the VMSC, the procedure ends. 


As an implementation option the group call serving MSC may initiate a MAP Update_Location_Area procedure towards its VLR in order to retrieve the subscriber data from the HLR. During this procedure the VLR allocates a new TMSI including an NRI referring to the group call serving MSC.


As an alternative implementation option the group call serving MSC may store the TMSI temporarily together with the IMSI and the other information received from the VLR of the VMSC and use these data for subscription checks during subsequent talker requests. Use of the temporary subscriber data may be limited e.g. to an 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 response is received or if the VMSC is out of service, the group call serving MSC should initiate a MAP Update_Location_Area procedure towards its VLR. During this procedure the MSC requests the MS to provide its IMSI and the VLR allocates a new TMSI including an NRI referring to the group call serving MSC. The group call serving MSC checks whether the MS has the necessary subscription for the requested action when the Update_Location_Area procedure is completed.

NOTE:
As an 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 MS 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_Location_Area procedure is 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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