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4.2.4
Group call termination

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

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

The dispatcher can terminate the call by a network defined user operation (via DTMF).

* * * * * * * * * * * * * *  N E X T  M O D I F I C A T I O N  * * * * * * * * * * * * * * * * * *

11.3.2
Call release

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

11.3.2.1
Call termination by the calling subscriber
The calling subscriber will need to gain the uplink before he can issue a termination request. If this occurs a call release message shall be sent on the FACCH of all cells in the group call area and then all resources are freed.

The MSC has to store the identity of the calling subscriber and to check it against the identity of the service subscriber which sends the voice group call disconnect message.

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.

11.3.2.2
Call termination by dispatchers

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

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

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

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

In order to avoid the erroneous detection of the specific DTMF tone sequence for call termination by the MSC, this sequence shall consist of at least three DTMF digits. 
11.3.3
Leaving of a dispatcher

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


* * * * * * * * * * * * * *  N E X T  M O D I F I C A T I O N  * * * * * * * * * * * * * * * * * *

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 is given in figures 2 to 7d.
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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 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 15:
Alternatively an authorized dispatcher can terminate the voice group call in which case a release message is received from the external network.

NOTE 15a:
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 15b:
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 15c:
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 Figures 7d). 

NOTE 16:
Alternatively an authorized mobile station currently served by a relay MSC can clear down the entire group call in which case a PROCESS_GROUP CALL_SIGNALLING message indicating call release is received from 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.

SEND_GROUP CALL_END_SIGNAL_ACK: The dialogues to all relay MSCs are closed.

	MS
	
	BTS
	
	BSC
	
	MSC

	|
	From the VGCS call originator
	|
	
	|
	
	|

	|
	
	|
	
	|
	
	|

	|
	SYS_INFO (NCH allocated)
	|
	
	|
	
	|

	|
	
[image: image1.wmf] 


	|
	
	|
	
	|

	|
	
	|
	
	|
	
	|

	|
	Channel_request
	|
	
	|
	
	|

	|
	
[image: image2.wmf] 


	|
	channel_required
	|
	
	|

	|
	
	|
	
[image: image3.wmf] 


	|
	
	|

	|
	
	|
	channel_activate(SDCCH)
	|
	
	|

	|
	
	|
	
[image: image4.wmf] 


	|
	
	|

	|
	
	|
	channel_activate_ack
	|
	
	|

	|
	
	|
	
[image: image5.wmf] 


	|
	
	|

	|
	
	|
	imm_assignment_command
	|
	
	|

	|
	Imm_assignment
	|
	
[image: image6.wmf] 


	|
	
	|

	|
	
[image: image7.wmf] 


	|
	
	|
	
	|

	|
	SABM(Immediate _setup)
	|
	
	|
	
	|

	|
	
[image: image8.wmf] 


	|
	est_ind(Immediate _setup)
	|
	
	|

	|
	UA(immediate_setup)
	|
	
[image: image9.wmf] 


	|
	SCCP_CR(Immediate_setup)
	|

	|
	
[image: image10.wmf] 


	|
	
	|
	
[image: image11.wmf] 


	|

	|
	
	|
	
	|
	SCCP_CC
	|

	|
	
	|
	
	|
	
[image: image12.wmf] 


	|

	|
	
	|
	
	|
	assignment_req
	|

	|
	
	|
	channel_activate(TCH)
	|
	
[image: image13.wmf] 


	|

	|
	
	|
	
[image: image14.wmf] 


	|
	
	|

	|
	
	|
	channel_activate_ack
	|
	
	|

	|
	
	|
	
[image: image15.wmf] 


	|
	
	|

	|
	assignment_command
	|
	assignment_command
	|
	
	|

	|
	
[image: image16.wmf]
	|
	
[image: image17.wmf] 


	|
	
	|

	|
	SABM
	|
	
	|
	
	|

	|
	
[image: image18.wmf] 


	|
	est_ind
	|
	
	|

	|
	UA
	|
	
[image: image19.wmf] 


	|
	
	|

	|
	
[image: image20.wmf] 


	|
	
	|
	
	|

	|
	assignment_comp
	|
	assignment_comp
	|
	
	|

	|
	
[image: image21.wmf] 


	|
	
[image: image22.wmf] 


	|
	assignment_comp
	|

	|
	
	|
	
	|
	
[image: image23.wmf] 


	|

	|
	
	|
	RF_channel_release(SDCCH)
	|
	
	|

	|
	
	|
	
[image: image24.wmf] 


	|
	
	|

	|
	
	|
	RF_channel_release_ack
	|
	
	|

	|
	
	|
	
[image: image25.wmf] 


	|
	
	|

	|
	
	|
	
	|
	
	|

	|
	
	|
	
	|
	For each BSC in the Group 
	|

	|
	
	|
	
	|
	
	|

	|
	
	|
	
	|
	Same as Standard case
	|

	|
	
	|
	
	|
	
	|

	|
	
	|
	
	|
	For each cell in the Group 
	|

	|
	
	|
	
	|
	
	|

	|
	
	|
	
	|
	Same as Standard case
	|


Figure 7a: Signalling information required for establishing voice group calls
by a service subscriber using immediate setup

SYS_INFO (NCH allocated): Message used to indicate if the NCH is allocated on the CCCH in the cell.
Initial RACH CHAN_REQ: Standard message.

IMM_ASSIGNMENT: Standard message send on the PAGCH.

IMMEDIATE_SETUP: This message including all details of the voice group call is sent by the MS to the network in order to set-up a group call immediately, i.e. without previous establishment of an MM connection.

UA (IMMEDIATE_SETUP): This message is used to acknowledge the layer 2 link and provide contention resolution of the immediate setup.

NOTE 17:
Authentication and/ or activation of Ciphering may be performed before or after sending a CONNECT message. If ciphering has not been activated before sending a CONNECT message, a CM_SERVICE ACCEPT may be sent before the CONNECT message by the MSC, however sending of the CM_SERVICE_ACCEPT is not mandatory.
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Figure 7b:
 Signalling required for group call termination by an entitled mobile dispatcher, if the mobile dispatcher is controlled by the  anchor MSC of the group call.
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Figure 7c:
Signalling required for group call termination by an entitled mobile dispatcher, if the mobile dispatcher is controlled by a visited MSC (could be a relay MSC) of the group call.
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Figure 7d:
 Signalling required for group call termination by an entitled fixed line dispatcher

* * * * * * * * * * * * * *  N E X T  M O D I F I C A T I O N  * * * * * * * * * * * * * * * * * *

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, 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, sets up the connections to the dispatchers to which a dedicated link is to be established, sets up the connections to the relay MSCs into which the call is to be sent, starts the No Activity Timer, sends Forward Group Call Signalling messages containing the IMSI of the service subscriber who has initiated the call -if the call was not initiated by a dispatcher- to all relay MSCs (however 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), and waits for uplink management messages.

Procedure Set-up Connections to Relay MSCs

The procedure is shown in figure 9.

The procedure sends PREPARE_GROUP_CALL messages to all relay MSCs and waits for the responses.

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 the SEND_GROUP CALL_END_SIGNAL message is received, the procedure checks whether responses from other relay MSCs are outstanding. Relay MSCs that do not send positive responses on the PREPARE_GROUP_CALL message are no longer considered to belong to the list of relay MSCs for this VGCS call.

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, the anchor MSC checks whether the 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 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 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 the anchor MSC receives an Uplink Release message from a BSC, it 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 the anchor MSC receives an Uplink Request message from a BSC, it checks whether the uplink is marked as free. If so, an Uplink Request Confirm 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, the request is rejected.

If the anchor MSC receives an Uplink Cnf message from a BSC, it stores the received data and waits for further uplink management messages.

If the anchor MSC receives a Process Group Call Signalling message from a relay MSC indicating "uplink release indication", it 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 the anchor MSC receives a Process Group Call Signalling message from a relay MSC indicating "uplink request", it checks whether the uplink is marked as free. If so, a Forward Group Call Signalling message indicating "uplink request confirm" 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 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 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" while the initiating subscriber is still on a dedicated connection, 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 no activity time in the anchor MSC expires indicating that no voice activity 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.
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MSC detects the DTMF signal







MSC triggers call termination, if the specific DTMF digit sequence is detected.
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