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***********************************First Modified Section Begin***********************************
4.2
Group conversations

4.2.1
Group call initiation

4.2.1.1
Normal operation with successful outcome

A group call area can be restricted to a single MSC area or can exceed one MSC area.

A voice group call shall be initiated by a calling service subscriber by a related input function, e.g. via MMI, specifying the selected service and the group ID dialled, or by a calling dispatcher by the MSISDN address (see subclause 9.2), or by the anchor MSC of this voice group call for sending a short message. As an option, the request of the calling service subscriber to set up a voice group call may specify information to be sent as originator-to-dispatcher information to the network; in this case the originator‑to‑dispatcher information is included in the signalling for call setup from the mobile station to the network. It is the responsibility of the input function to ensure that the originator-to-dispatcher information has a correct format (in particular, an allowed length).

**********************************Next Modified Section Begin***********************************
4.2.6
Transactions between the mobile station and the network

Mobile stations which are in group receive mode shall not perform any transactions with the network while adjusted to the voice group call channel. They shall leave the group receive mode and act in a standard way to perform any transaction if necessary and return to the voice group call afterwards.

Mobile stations which have access to the voice group call channel uplink shall not perform any transactions for supplementary services, but if the network supports sending of SMS in in parallel to an active group call, the voice group call channel uplink can be used to deliver short messages, otherwise it can not. [Other features such as DTMF are under discussion. FFS]
**********************************NEXT Modified Section Begin***********************************
8.1.2.3
No activity time

A timer in the anchor MSC used to release the voice group call because of no activity can be set to a fixed value or can be set to a value defined for each voice group call.

The timer in the anchor MSC shall be started each time an uplink release has been indicated to the MSC and no dispatcher is talking. It shall be reset each time an uplink access is indicated to the MSC or a dispatcher is talking.
 If the network supports sending short messages to group Ids, the timer shall be also reset each time a short message is sent on the downlink SACCH.
When a variable timer is provided, there shall be sufficient timers such that one can be associated with each on-going group call. The corresponding time shall be stored in the GCR.

The length of the timer is not specified in the GSM technical specifications.
********************************** NEXT  Modified Section Begin***********************************
11.3.1.3
Notification procedures

Different notification procedures shall be applied in relation to the mode of the mobile station as presented in table 1 and defined in the following sections.

Table 1: Overview on different information messages for new or on-going calls

	Incoming call type:
	VBS or VGCS call
	point-to-point call

	MS states:
	
	

	Idle mode 
	(section a)
	(standard paging)

	Group mode, dedicated channel
	(section b)
	(section c)

	group receive mode and
	
	

	group transmit mode
	(section b)
	(section c)

	dedicated mode
	(section b)
	(standard Call Waiting)

(note)

	NOTE: 

only for point to point calls with certain restrictions as defined in 3GPP TS 22.083.


a)
Notification for mobile stations in idle mode

Once the voice group call channel has been established in a cell or the network is waiting to receive notification responses to establish a voice group call channel, notifications shall be broadcast on the NCH in that cell.

The position of the NCH is derived from the system information of the BCCH.

The notification messages shall include the group call reference and possibly the description of the voice group call channel, the call priority if eMLPP is applied, the group cipher key number, the SMS in VGCS indication, if applicable, and the emergency mode indication, if applicable.

********************************** NEXT  Modified Section Begin***********************************
11.3.9
Short Message Service (SMS)
An initiator can send a short message to a group Id at any time regardless of whether the voice group call is established or not. But if the voice group call is not established, optionally, the anchor MSC my discard the short message TPDU, or setup a temp voice group call to deliver the short message. Such a temp voice group call is the same as a normal one, except that the originator is the anchor MSC.
On receiving notification of a voice group call with a SMS in VGCS indication, all group call members’ mobile stations shall adjust to the nominated channel to receive the short message automatically, and the mobile station does nor need to notify the service subscriber a voice group call has been set up. If no channel description was provided in the notification message, the mobile station shall enter the voice group call by use of the notification response procedure.

Short messages can be sent on the uplink SACCH of the voice group call channel. But any member, who wants to send a short message to a voice group call, shall obtain the uplink of the voice group call channel first. If being a listener, the subscriber can obtain the uplink by the uplink access procedure. The SC shall maintain and forward the short messages.
Then SC will send the short message to the SMS-GMSC including the group call reference in the form of an MSISDN number, the SMS-GMSC shall interrogate the HLR, determined on the basis of the MSISDN number. The HLR in turn may either interrogate the appropriate MSC/VLR to obtain an MSRN, or may supply an MSRN predefined in the HLR and related to the respective group call reference in the MSC/VLR. If the HLR interrogates the MSC/VLR for the MSRN, the HLR shall provide this MSC/VLR with the related IMSI including the group call reference as defined in clause 9.

Alternatively, the short message can be forwarded directly to the related group call anchor MSC on basis of the GMSC's internal routing table. In this case, the group call reference shall already be included in the requested MSISDN number as defined in clause 9.
The A-MSC shall send the short message both to the nominated cells in the group call A-MSC and in any related group call R-MSC. The A-MSC and R-MSCs shall deliver the short message only one time i.e. there is no re-try mechanism. And it will be sent on the downlink SACCH of the group call channel and the dedicated channels (if there are).
The GCR shall send the list of identities of dispatchers to the A-MSC and then the A-MSC shall send this list to the SMS-GMSC. The SMS-GMSC should initiate point to point short message transfer attempts to the dispatchers of the voice group call.
The subscribers and dispatchers in the voice group call shall receive the short message. If the sender is a member of this group, he shall ignore this message by comparing its identifier with the originating address of the group short message. No receipt confirmation shall be returned by individual members of the voice group call, but the anchor MSC shall return a receipt confirmation to the SC where the short message came from after the short message has been delivered.
*********************************** NEXT Modified Section Begin*********************************
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.

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 6:
uplink release requested by the network;

Figure 6a:
uplink release requested by the network; pre-emption of the current talker by a privileged talker;

Figure 6b:
uplinkbrelease, 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, …));
Figure 6g:
release after equipment failure (TRX, PCM, …) concerning a cell not serving the talker;

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 7b:
signalling for DTMF digit entry by an entitled mobile dispatcher controlled by a visited MSC;

Figure 7c:
signalling for DTMF digit entry by an entitled fixed line dispatcher;
Figure 8a:
Successful MT short message transfer attempt to a voice group call.
…………………
NOTE 4:
As an operator option the voice group call channels, the links to them and optionally also the links to dispatchers can already be established and permanently reserved in order to speed up the call set-up for emergency voice group calls.

VGCS_ASSIGNMENT RESULT: Acknowledgement message from the affected BSC in answer to the assignment requests. If the assignment is not successful, a VGCS_ASSIGNMENT_FAILURE message shall be sent instead.

SETUP to fixed network users: Based on the information determined about the users of external networks to be involved in the call, the MSC shall initiate calls to these users in the normal manner, depending on their mode of connection into the MSC, and shall connect them into the conference bridge. Alternatively normal calls to GSM subscribers may be established for dispatchers being GSM subscribers which is not presented in the diagram.

PREPARE_GROUP CALL: The group call attributes are sent to every relay MSC and a Group Call number for call set-up to is requested.

PREPARE_GROUP CALL ACK: The Group Call number for call set-up is returned to the anchor MSC.

SETUP to MSC-R: The ISUP connection is set-up to the relay MSC.

CONNECT from MSC-R: Set-up of the ISUP connection to the relay MSC is confirmed.

SEND_GROUP CALL_END_SIGNAL: Indicates to the anchor MSC that conversation can start.

FORWARD_GROUP CALL_SIGNALLING (IMSI, additional info): The IMSI of the service subscriber who has established the voice group call and who is allowed to terminate the call is sent to every relay MSC. If the network supports the use of talker priorities, the message includes also the talker priority. Furthermore, the message provides additional information about the current talking service subscriber, if available.
NOTE 4a:
If the voice group call is established by the anchor MSC for sending a short message, this message can be deleted. And in such case, the mobile station does not need to notify the user that there is a voice group call established.
Txx: Timer implemented in the MSC which is started with receipt of the  SETUP message from the calling service subscriber. If the timer expires before the MSC receives all of the expected VGCS_ASSIGNMENT_RESULT messages from the BSCs and the CONNECT messages from the external networks and SEND_GROUP CALL_END_SIGNALs from the relay MSCs, the VGCS shall be established by the MSC to all available parts of the group call area if the conditions in subclause 11.3.1.1.2 "Establishment of the transmission means" are met.

………………
NOTE 9:
As an operator option the voice group call channels, the links to them and optionally also the links to dispatchers can already be established and permanently reserved in order to speed up the call set-up for emergency voice group calls.

VGCS_ASSIGNMENT RESULT: Acknowledgement message from the affected BSC in answer to the assignment requests. If the assignment is not successful, a VGCS_ASSIGNMENT_FAILURE message shall be sent instead.

CONNECT to MSC-A: Set-up of the ISUP connection from the anchor MSC is confirmed.

SEND_GROUP CALL_END_SIGNAL (IMSI, additional info): Indicates to the anchor MSC that conversation can start. In addition the IMSI of calling service subscriber who has established the voice group call and who is allowed to terminate the call is included. If the network supports the use of talker priorities, the message includes also the talker priority. Furthermore, the message provides additional information about the current talking service subscriber, if available.
NOTE 9a:
If the voice group call is established by the anchor MSC for sending a short message, this message can be deleted. And in such case, the mobile station does not need to notify the user that there is a voice group call established.
Txx: Timer implemented in the relay MSC which is started with receipt of the  SETUP message from the anchor MSC. If the timer expires before the MSC receives all of the expected VGCS_ASSIGNMENT_RESULT messages from the BSCs, the VGCS shall be established by the relay MSC to all available parts of the group call area and the anchor MSC shall be informed that conversation can start if the conditions in subclause 11.3.1.1.2 "Establishment of the transmission means" are met.
………………

[image: image1]
Figure 8a: Successful MT short message transfer attempt to a voice group call
1) The SC sends Message Transfer message to forward a short message to the SMS-GMSC.
2) The SMS-GMSC sends the MT_ForwardSM_For_VGCS_REQ message to transfer the received short message to the A-MSC using the routing information derived from the group call reference. 
3) The A-MSC sends GCR_SMS_Interrogation message to the GCR to retrieve the voice group call attributes for short message transfer. 
4) The GCR sends the GCR_SMS_Interrogation_Res message to the A-MSC containing the voice group call status and the list of identities of dispatchers. 

5) If the voice group call is established, the A-MSC sends the MT_ForwardSM_For_VGCS_RES message containing the list of identities of dispatchers to the SMS-GMSC. If the voice group call is not established, the A-MSC sends the MT_ForwardSM_For_VGCS_RES containing the list of identities of dispatchers and an indication the voice group call is not established. Optionally, the anchor MSC shall setup a temp voice group call to deliver the short message. 

6) If the voice group call is established, the A-MSC sends the FORWARD_GROUP CALL_SIGNALLING message to deliver the short message to all related R-MSCs in the voice group call.
7) The operation is used to return an acknowledgement from the anchor MSC to the SMS-GMSC and then to the SC that the short message has been already delivered.
8) If the voice group call is established, the A-MSC sends Message Transfer message to deliver the short message to the MSs participating in the voice group call within its MSC area. 

9) If the voice group call is established, the R-MSCs sends Message Transfer message to deliver the short message to the MSs participating in the voice group call within its MSC area.
*********************************** NEXT Modified Section Begin*********************************
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 a short message sending request from the SMS-GMSC, 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 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, but if there is no subscriber who has initiated the call but a short message waiting to be sent, there will be no priority or emergency mode information for the anchor MSC to send;


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). 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

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 there is a short message waiting to be sent, the anchor MSC sends the short message on the voice group call channel downlink SACCH.
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, and if there is a short message to be sent, the anchor MSC sends a failure report to the short message centre.

Uplink management

If an anchor MSC receives a short message from a BSC, the anchor MSC sends the short message to the short message centre and waits for further response.
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.

………………
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. If the voice group call is established, the A-MSC shall deliver the list of identities of dispatchers to the SMS-GMSC within the MT_ForwardSM_for_VGCS_RES message. Further, 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 send back to the SMS-GMSC an MT_ForwardSM_For_VGCS_RES message containing the list of identities of dispatchers and the anchor MSC shall setup a temp voice group call to deliver the short message TPDU.
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 Figure 8: The VGCS handling process in the anchor MSC (sheet 1 of 4)
*********************************** NEXT Modified Section Begin*********************************
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.

………………..

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 7)
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Figure 10: The VGCS handling process in the relay MSC (sheet 2 of 7)
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Figure 10: The VGCS handling process in the relay MSC (sheet 3 of 7)
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Figure 10: The VGCS handling process in the relay MSC (sheet 4 of 7)
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Figure 10: The VGCS handling process in the relay MSC (sheet 5 of 7)
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Figure 10: The VGCS handling process in the relay MSC (sheet 6 of 7)
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Figure 10: The VGCS handling process in the relay MSC (sheet 7 of 7)
*********************************** NEXT Modified Section Begin*********************************
11.6
Functional requirement of GCR

The process in the GCR is shown in figure 11.

Service subscriber initiated call

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

If the group call reference was successfully calculated, the GCR checks whether a VGCS call with that group call reference is already on-going.

…………………
SM MT delivery 

When receiving an interrogation request from the A-MSC, the GCR shall check if the voice group call is established or not and shall send a response containing the voice group call attributes for short message transfer to the A-MSC.  
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Figure 11: The process in the GCR (sheet 1 of 2)
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Figure 11: The process in the GCR (sheet 2 of 2)

*********************************** NEXT Modified Section Begin*********************************
11.8
Functional requirement of SMS Gateway MSC

SM MT delivery 

When receiving a short message TPDU from the SC, the SMS‑GMSC shall inspect the parameters and identify the group call reference.

NOTE:
The SMS‑GMSC may be identical to the MSC.

If the parameters are incorrect then the SMS-GMSC shall return the appropriate error information to the SC in a failure report (see clauses 9 and 10 of 3GPP TS23.040).

If errors are not found within the parameters the SMS-GMSC shall send the MT_ForwardSM_For_VGCS_REQ message to transfer the received short message to the A-MSC using the routing information derived from the group call reference.

If the SMS-GMSC receives the MT_ForwardSM_For_VGCS_RES message, it shall initiates point to point short message transfer attempts to the dispatchers of the group.
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Figure 13: The process in the SMS-GMSC (sheet 1 of 1)
*********************************** NEXT Modified Section Begin*********************************
12.2.5
Forward Group Call Signalling

The following information elements are required.

	Information element name
	Required
	Description

	IMSI

	C
	IMSI of the service subscriber who has initiated the call. Must be present if the message is used to transfer the IMSI to the relay MSC

	Uplink Request Acknowledgement flag
	C
	Must be present if the message is used as positive acknowledgement of an uplink request

	Uplink Release Indication flag
	C
	Must be present if the message is used to indicate to the relay MSC that the uplink is no longer busy

	Uplink Reject Command flag
	C
	Must be present if the message is used as negative acknowledgement of an uplink request

	Uplink Seized Command flag
	C
	Must be present if the message is used to indicate to the relay MSC that the uplink has become busy

	Uplink Release Command flag
	C
	Must be present if the message is used to indicate to the relay MSC that the uplink which is currently under control of the relay MSC has to be released

	Talker priority
	C
	Must be present in the same message as the Uplink Request Acknowledgement flag or Uplink Seized Command flag and is set to the talker priority of the new talking service subscriber, if this talker priority is higher than "normal subscriber".

Must be present in the same message as the Uplink Reject Command flag and is set to the talker priority of the currently talking service subscriber, if this talker priority is higher than "normal subscriber".

	Additional info
	C
	Must be present if VGCS additional info is supported and the message is used to transfer additional info assigned to the currently talking service subscriber to the relay MSC.

Must be present in the same message as the Uplink Request Acknowledgement flag, Uplink Reject Command flag, or Uplink Seized Command flag, if a talker priority is included in the same message.

	Emergency Mode Reset Command flag
	C
	Must be present if the message is used to indicate to the relay MSC that the emergency mode indication shall no longer be signalled

	SM TPDU
	C
	Must be present if the message is used to transfer the short message TPDU received from the SC.


*********************************** NEXT Modified Section Begin*********************************
12.2.7
MT Forward Short Message for VGCS Request
The following information elements are required.
	Information element name
	Required
	Description

	Group call reference
	M
	Must be present.

	SM Originating Address
	M
	Must be present. 

	SM TPDU
	M
	Must be present.


*********************************** NEXT Modified Section Begin*********************************
12.2.8
MT Forward Short Message for VGCS Response
The following information elements are required.
	Information element name
	Required
	Description

	Status of the voice group call
	M
	Must be present. 

	Dispatcher List
	C
	A list of dispatcher identities. Must be present if available in the A-MSC


*********************************** NEXT Modified Section Begin*********************************
12.3.5
GCR SMS Interrogation

The following information element is required.
	Information element name
	Required
	Description

	Group call reference
	M
	Must be present.


12.3.6
GCR SMS Interrogation Response
The following information elements are required.
	Information element name
	Required
	Description

	Status of the voice group call
	M
	Must be present. 

	Dispatcher List
	C
	A list of dispatcher identities. Must be present if included in the group call reference record.


*********************************** Last Modified Section End***************************************
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