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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 needs to 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 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.
The terrestrial 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 MSC of the recovery with a VGCS Assignment Status message.
iii)
If A-interface link sharing is used, each of the VGCS ASSIGNMENT STATUS messages in 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 needs to 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.

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.

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

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 to 7d.

Summary of figures in this subclause:

Figure 2:
voice group call establishment by a service subscriber roaming in the anchor MSC area; 

Figure 3:
voice group call establishment by a service subscriber roaming in the relay MSC area; 

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

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

Figure 5:
uplink access request in the relay MSC area without talker priority (uplink free);

Figure 5a:
uplink access request in the relay MSC area with talker priority "privileged subscriber" (uplink busy, access via RACH, 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 area indicates 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 6c:
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 6e:
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:
release 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;

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
…
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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 value "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.
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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.g: Release after equipment failure (TRX, PCM …) concerning a cell that is not serving the talker, group call re-establishment by the BSS not supported
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.
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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.
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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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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 a failure concerning the link between MSC and BSS was detected and the resources related to this connection shall be released (see figure 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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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 has to check the IMSI to verify the calling service subscriber. If the IMSI of the mobile station which has uplink access is 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 release message is received 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).

NOTE 33:
If the mobile dispatcher is controlled by a relay 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 sequence is received by the anchor MSC (see figure 7d).

NOTE 35:
Alternatively an authorized mobile station currently served by a relay 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 the initial 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 all related cells to disconnect calls from the conference bridge and stop all periodic notifications for the voice group call to be released.

VGCS_TERMIN: The MSC informs the GCR that the voice group call with the related group call reference is terminated.

CHANNEL RELEASE: CHANNEL RELEASE messages are sent on all 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 message is sent using I frame for the talker.

-
CHANNEL RELEASE messages are sent using UI frames for listeners.

In addition, release messages are sent to all related dispatchers and relay MSCs. If the group call termination is initiated by an entitled dispatcher, and there is a dedicated connection for the calling service subscriber between the anchor MSC and the relay MSC, the anchor MSC shall release this connection with cause ‘normal call clearing’.
SEND_GROUP CALL_END_SIGNAL_ACK: The dialogues to all relay MSCs are closed.
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