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Abstract:

This paper proposes a speech group call use case to be added in 'Annex <B> (informative): Additional Use Cases' of 22.468, and derived requirements to be added in the normative sections of 22.468.
This use case illustrates the situation where Users join groups for the purpose of speech group call, and the actions involved in making a group call and the associated functions of late entry, talker changeover, priority interruption.
This use case was previously presented in an earlier form in the Liaison Statement S1-123045 " Use Cases relevant for the Critical Communication Community" previously sent by TCCA / CCBG SA.
**********First change**********

4.x

- An authorized user attempting to set up a group call to a talkgroup shall receive an indication of the status of the attempt (e.g. success, failure, call queued, etc. ) within 300msec of initiating the attempt.

- When an authorized attempt to set up a group call to a talkgroup does not fail, the intended receipients of the call shall receive an indication of the status of the attempt (e.g. start of call, call queued,etc.) within 300msec of the initiation of the attempt. 
- Audio shall be conveyed from the transmitting party to all recipients with minimal delay.  There shall be no noticeable difference in audio delay experienced by recipients on the same cell.

- Resources shall be allocated efficiently, such that many recipients may share the same resources for the call.

- A talkgroup can have any number of members from 2 up to the total number of users on a system.  Within a cell, the number of users can range from 1 up to the total number of users on that cell (which may be thousands of users).

- Talkgroup calls can be carried on any number of cells from 1 up to the total number of cells on the system. 
- Where necessary, a cell shall be able to support at least 36 simultaneous group calls involving a total of at least 2000 participating users, with up to 500 users being able to participate in the same talkgroup.
- If the system does not have enough resources to set up the requesting party’s call, the call shall be queued.  The call shall be set up once resources are available.  The requesting party shall receive an indication of both the initial queued condition, and the granting of transmit permission once resources are available.

- The system shall support mobility for UEs transmitting and receiving a group call. Transmitting UEs shall retain transmit permission after a mobility event. The loss of audio due to the mobility event, if any, shall be minimal.

**********Next change**********

B.x
Speech Group Call Use Case

B.x.1
Description

This use case describes communications in a speech group call.

B.x.2
Pre-conditions
A ‘traffic’ talkgroup is enabled on the system, where ‘system’ refers to the combination of group call application and underlying 3GPP network.

The list of UEs permitted to join the talkgroup is defined on the system.
The operating area of the talkgroup is defined on the system (e.g. by lists of eNodeBs which are allowed to support the talkgroup).
UEs are configured with lists of talkgroups that they may join.
Mick is a dispatcher in control of traffic group.
Traffic group officers are members of traffic group and include Ned, Oscar, Peter and Roger.

Simon is another officer who is not authorised to use traffic group.

B.x.3
Service Flows
Service Flow 1 – Joining a talkgroup

Traffic group officers including Ned, Oscar and Peter (but not Roger), who are within the defined operating area of the traffic talkgroup, select the talkgroup on their UE devices in order to join the talkgroup and communicate in the talkgroup.  The talkgroup is also selected on Mick’s dispatcher terminal. 
The UE indicates to the user if joining the talkgroup was successful.
Oscar is located outside the defined area of the traffic talkgroup.  His UE indicates that he is out of area for this talkgroup.

Simon is within the defined area of the traffic talkgroup, but he is not authorised to use the talkgroup.

Service Flow 2 – Joining and leaving a talkgroup based on talkgroup operating area

Oscar has not changed the talkgroup setting on his UE.  He moves into the talkgroup's operating area .  His UE automatically joins the talkgroup, and he receives an indication on the UE that he is now within the operating area of the group.
Ned moves to an area outside the operating area of the talkgroup.  The system automatically removes his UE from the talkgroup.  The UE indicates to Ned that he is now outside the operating area of the talkgroup.

Service Flow 3 – Call start

Ned moves back to an area within the defined operating area of the talkgroup.  His UE automatically joins the talkgroup, and he receives an indication that he is now within the operating area of the group.
The talkgroup is not carrying traffic.
Oscar initiates a call to the talkgroup on his UE.  The system sets the call up.  Oscar receives an indication that the call is set up, and he may talk, within 300msec of initiating the call setup.  Other group members, irrespective of their location relative to Oscar and irrespective of the number of users who have joined the group, receive an indication that a call is starting within 300msec of Oscar initiating the call setup.
The system efficiently allocates resources on all cells, and cells that provide service to many talkgroup members use the same resources for all members to receive the call.
Oscar speaks, and all group members including the dispatcher Mick hear the audio that he has spoken within minimal delay (within a few hundred msec).  The audio is a one way transmission, i.e. receiving parties hear Oscar’s spoken audio, but no-one hears audio from any of the receiving parties.
All receiving parties including the dispatcher Mick can see Oscar’s identity as the talking party on their UEs up to the time Oscar disconnects his call to the talkgroup.
Differences in audio delay are not noticeable to officers standing near each other who are receiving service from the same cell as each other; i.e. they do not hear an ‘echo’ effect from different UEs.
Any UEs who are permitted to be members of the talkgroup but who have not joined the talkgroup do not take part in the call.

Service Flow 4 – Call interruption

While Oscar is still speaking, Ned attempts to speak (i.e. he makes a PTT request).
4.1 
If the system is configured such that the transmitting party cannot be interrupted, Ned’s call request is rejected.  He receives an indication on his UE of the rejection.  Oscar continues to speak and to be heard by all receiving parties in the group.  
4.2
If the system is configured such that interruption is possible, or is possible based on relative priorities of Oscar and Ned, and Ned has a higher priority rating, the system sends a message to Oscar’s UE withdrawing transmit permission.  The UE indicates this to Oscar, and Oscar's UE no longer transmits.  The system grants transmit permission to Ned’s UE, which indicates that his request is successful.  Ned now speaks, and his speech is heard by the group from this point onwards.  All receiving parties now see Ned’s identity as the talking party on their UEs.

If priorities are used, at least four priorities are needed for normal user, supervisory user, dispatcher and supervisory dispatcher.

Service Flow 5 – Talking party changeover

When the current talking party (Oscar in 4.1, Ned in 4.2) has finished speaking, an indication is sent to the UEs of all group members.
Peter then initiates speech-item to the group.  The group call goes on with Peter as the talking party.

Service Flow 6 – Late Entry and mobility

Roger has not previously selected the traffic talkgroup, and therefore has not been listening to audio.  Whilst Peter is transmitting, Roger selects the traffic talkgroup on his UE.  The UE signals to the system that it wants to join the group, and system grants the request.  The UE joins the call, and Roger hears the audio being spoken by Peter, and Roger’s UE displays Peter’s identity as the talking party.
The system allocates resources efficiently to include Roger.  If Roger is receiving service from an eNodeB which is also serving several other users, Roger’s UE uses the same resources that are being used for the other users.
Ned is receiving the call on one cell, but moves to another cell whilst Peter is transmitting.  The system hands over Ned's call to the new cell.  If the new cell is serving several other users, Ned’s UE uses the same resources that are being used for the other users.  Ned experiences minimal interruption to his received audio due to the cell change.
Whilst transmitting, Peter moves to another cell.  The system hands over Peter's call to the new cell and allows him to continue transmission with minimal interruption.

Service Flow 7 – Call release

Peter finishes transmitting and ends the call on his UE.  The UE signals to the system that the transmission is ceased, and the system in turn signals this to all receiving parties in the call.  Peter’s audio is no longer heard, and his identity is no longer displayed as the talking party.
After a short period of time, the system releases resources which had been assigned to the call.

The Group Call is cleared by the system after a short time after the last speaker and no one has spoken in the meantime (and the system may be configured with a timer to determine this time).

Service Flow 8 – Blocking of resources

Oscar initiates a new call.  Traffic group members are spread across several cells.

8.1
Calling Party cell busy

Oscar’s cell does not have enough resources to support the new call.

Oscar receives an indication that the call cannot be established, and will be queued.

The system places the call in a queue until enough resources are available at least on Oscar’s cell.

Once enough resources are available, the call is started, and Oscar receives an indication that he can start to transmit.

8.2
Receiving Party cell busy

Oscar’s cell has enough resources to support the call, but on one or more cells where talkgroup members are receiving service, the system does not have enough resources to support the new call.  Two alternatives may follow:

8.2.1– Queued configuration: If the system is configured to queue calls, the call is queued until the system has enough resources to support all the users of the talkgroup.  Oscar receives an indication that the call has been queued.  Once enough resources become available, Oscar receives an indication that he can start to transmit.

8.2.2 – Immediate call start configuration: If the system is configured to start providing that the talking party’s cell has sufficient resources, the call will be started and audio received by receiving parties in the call on cells where the system has enough resources to receive the call.  If cells that did not have enough resources at the start of the call subsequently have the enough resources available e.g. due to a reduction in load, users on those cells are connected into the call as soon as is possible.

B.x.4
Post-conditions

Whilst idle, the talkgroup is not consuming system resources.

B.x.5
Derived Requirements

Based on the separation between the 3GPP domain and the Application layer, the following requirements apply to the Application layer :
- The group call application shall be able to allow or bar UE access to each talkgroup.

- When the user selects a talkgroup, the UE shall request access to the talkgroup and the UE shall inform the user whether access is granted or not.

- Recipients of the call shall receive an indication of the identity of the talking party.

- Subject to configuration and PTT priorities of the Group members, the system shall be able to permit or deny a second party to interrupt the talking party.  If interruption is successful, both original and new talking parties shall receive an indication of their new state.

- Once the current talking party has ended the call, another member of the group may request to transmit to the group.  The delays associated with the changeover shall be no greater than the delays associated with the original call setup.

- A UE shall be able to join a group whilst a call is ongoing. 

- A UE that has not joined the talkgroup, even though that UE may be permitted to join the talkgroup by system configuration, shall not participate in the call.

- Depending on the system configuration, if resources are not enough for all talkgroup members to receive the call, calls can either be:

-
queued, or 

-
continued with parties whose serving cells have enough resources to support the call.  

- If a call can start without all available parties, then those parties shall be added to the call as soon as sufficient resources become available.
- A UE shall support in excess of 2600 talkgroups
The following requirements have implications for the 3GPP domain as well as the application domain:

- When an authorised user sets up a call to the talkgroup, he shall receive an indication of success (or failure) within 300msec of the call setup, and recipients of the call shall receive an indication of the start of the call within 300msec of the originator’s call setup.  

- Audio shall be conveyed from the transmitting party to all recipients with minimal delay.  There shall be no noticeable difference in audio delay experienced by recipients on the same cell.

- Resources shall be allocated efficiently, such that many recipients may share the same resources for the call.

- A talkgroup can have any number of members from 2 up to the total number of users on a system.  Within a cell, the number of users can range from 1 up to the total number of users on that cell (which may be thousands of users).

- Talkgroups can be carried on any number of cells from 1 up to the total number of cells on the system.

- If the system does not have enough resources to set up the requesting party’s call, the call shall be queued.  The call shall be set up once resources are available.  The requesting party shall receive an indication of both the initial queued condition, and the granting of transmit permission once resources are available.

- The system shall support mobility for UEs transmitting and receiving a group call. Transmitting UEs shall retain transmit permission after a mobility event. There shall be minimal loss of audio due to the mobility event.

-  A cell or sector shall support in excess of 36 simultaneous group calls.

-  A cell or sector shall support in excess of 2000 users participating in different group calls.  

-  Up to 500 users within a cell or sector may be participating in the same talkgroup.
**********End of change**********
