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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 subclause 8.1.2.3).

The calling service subscriber can terminate the call by the procedure specified in 11.3.2.1. He shall remain the calling service subscriber during the length of the particular voice group call even if he leaves the call and then returns to it later.

An entitled dispatcher can terminate the call at any time by using a network defined user operation (via DTMF).

******* Next modified section *******
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 a talker 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 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 MSC discards the termination request message.
As an option, the mobile station can send the termination request by SABM:

While the uplink is free, or the uplink is busy but the network support talker priority and indicate the group call channel is available for uplink access request, the calling subscriber that requests to terminate the group call shall send an uplink access message indicating "termination request". If the BSS receives an uplink access message with a "termination request", it grants the uplink and waits for the subsequent layer 3 message TERMINATION REQUEST which includes the MS identity, the group call reference and talker priority level (only if talker priority supported). The BSC shall send TERMINATION REQUEST to the MSC.

While the uplink is busy and the network support talker priority and indicate the group call channel is not available for uplink access request, the calling subscriber that requests to terminate the group call shall leave the group receive mode and send a channel request message on the RACH. Once a dedicated connection has been established by the network, the mobile station shall send a layer 3 message TERMINATION REQUEST, including the MS identity (IMSI or TMSI), the group call reference, talker priority, and the token broadcast by the BSS, if the BSS broadcasts a token. After that the network shall instruct the mobile station back to group call channel immediately. If there is a current talker, the MSC shall compare the talker priority included in the termination request message with the talker priority of the current talker, the MSC shall discards the termination request if the calling subscriber’s priority is lower.
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 MSC 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 cells in the group call area and then all resources are freed.

A time-out mechanism is required, such that if the MSC does not detect any downlink activity (i.e. either uplink or dispatcher activity) for a pre-set time, the call is terminated by the network. For this a timer shall be provided with a length as defined in the group call attributes in the GCR or, as an implementation option, with a fixed length.

******* 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 3a: voice group call establishment by a service subscriber in a RANflex configuration;
Figure 3b:
voice group call establishment by a mobile dispatcher of fixed line dispatcher;
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: signalling for termination of the group call by the calling service subscriber, sending termination request by SABM (through group call channel)

Figure 7f: signalling for termination of the group call by the calling service subscriber, sending termination request by SABM (through RACH)
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Figure 7e: Signalling required for termination of the group call by the calling service subscriber , sending termination request by SABM (through group call channel)

UPLINK_ACCESS: This is sent on the uplink of the voice group call channel using random access procedures. The establishment cause for termination request as defined in 3GPP TS 44.018 shall be used for this purpose.

SABM (L3 msg): The layer 2 link is set up and layer 3 information of termination request included.

UA (L3msg): The layer 2 link is acknowledged and the layer 3 information reflected for contention resolution.

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. 

SABM (L3msg): The layer 2 link is set up and layer 3 information on classmark and mobile station identity included.

UA (L3msg): The layer 2 link is acknowledged and the layer 3 information reflected for contention resolution.

TERMINATION RQUEST: The Layer 3 information TERMINATION REQUEST with mobile identity, group call reference, talker priority level (if talker priority supported) is sent to the MSC.

TERMINATION: The MSC sneds TERMINATION to the calling subscriber, if there is another talker, the MSC shall send a TERMINATION to the talker also.

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.

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 and the calling subscriber.

-
CHANNEL RELEASE messages are sent using UI frames for listeners.
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Figure 7f: Signalling required for termination of the group call by the calling service subscriber , sending termination request by SABM (through RACH)

Channel request: Standard message to request an SDCCH.

IMM_ASS: Standard message sent on the AGCH.

SABM (L3 msg): L3 message TERMINATION REQUEST sent on the allocated channel. 
UA (L3 msg): This message is used to acknowledge the layer 2 link and provide contention resolution of the termination request.
 TERMINATION RQUEST: The Layer 3 information TERMINATION REQUEST with mobile identity, group call reference, talker priority level is sent to the MSC.

TERMINATION: The MSC sneds TERMINATION to the calling subscriber, if there is another talker, the MSC shall send a TERMINATION to the talker also.

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.

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 and the calling subscriber.

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