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Abstract of the contribution: This contribution proposes an IMS based solution for GCSE.
Discussion:
Group communication is a typically “one to many” real time communication with usually unicast character due to the normally small size of the group. In rare cases also multicast can be used to transmit the communication data to the group members, but then the group has to be very big and in a very localized area in order to justify the high signalling amount. IMS provides the support of different media, e.g. voice and video and also provides conferencing as a feature, completely specified in TS 24.147 including different ways of setting up a conference, joining and leaving from conference members. GSMA’s IMS Profile for Voice and SMS (IR.92) is recommending conference service based on the stable TS 24.147 as well as the IMS Profile for High Definition Video Conference Service (IR.39).
The advantage of this solution is that many operators already have MRFC/MRFP in use for several services and only minimal impact to current specifications is required and the IMS GCSE client can be easily provided to the UE. 
The following figure 1 shows the re-use of the standard architecture of IMS conferencing for GCSE, using MRFC/MRFP in the normal scenario with one operator:
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Figure 1: standard architecture for IMS conferencing (modified from TS 23.228 )

The GCSE AS could also support a Push To Talk mode of operation. 
The following figure shows the mapping of the IMS architecture to the high-level GCSE reference architecture. 
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Figure 2: Mapping of the standard architecture for IMS conferencing to the high-level GCSE reference architecture

It would be also possible to link the GCSE AS/MRFP with an BM-SC if multicast communication delivery is really needed, i.e. depending on the group size and operator policy. For more dynamic grouping based on the relative location of the GCSE subscribers, the GCSE AS could interact as a LCS client with a GMLC and evaluate the geographical information. It would be also possible to interwork with the MME in order to receive the last serving node information. A possible architecture for interworking with multicast is shown below:
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Figure 3: Mapping of the standard architecture for IMS conferencing to the high-level GCSE reference architecture

For the multicast scenario, the GCSE-AS would need an additional functionality, here an interworking function GC-IWF, in order to gather the location information of the group members and to instruct the BMSC about the concrete MBMS area for the broadcast. The GCSE AS would need to make the decision, which UEs to address via unicast and which via multicast. The BMSC would receive the media from the MRFP.

Conferencing applies to any kind of media stream by which users may want to communicate, this includes e.g. audio and video media streams as well as instant message based conferences or gaming. Floor control as part of the conferencing service offers control of shared conference resources at the MRFP using BFCP.

TS 24.147 already describes the following functional split for SIP based conferences between the Application Server (AS), the Multimedia Resource Function Controller (MRFC) and the Media Resource Function Processor (MRFP).

· AS: conference policy, conference notification server and top-level focus as specified in RFC 4353 "A Framework for Conferencing with the Session Initiation Protocol (SIP)” 
· MRFC: conference policy and focus as specified in RFC 4353 
· MRFP: mixer and floor control server

The UE implements the role of a Conference participant:

· Subscription for conference event package

· Conference creation

· Joining a conference

· Inviting other users to a conference

· Leaving a conference

· Consent to list server distribution

The GCSE AS and the MRFC provide the functionality of group member resolution (may be based on subscription or configured in the GCSE AS) so that once a conference is created for a specific group, also the other participants get invited to this conference.
The following figure from TS 24.147 shows such a scenario but initiated by the participant who is inviting another user to a conference by sending a REFER request to MRFC/AS. For the GCSE case, the AS could directly invite other participants of the group: 
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Figure 4: signalling flow for a multimedia conference setup where 2nd participant is invited by the first one (TS 24.147)
It is also possible to subscribe to conference event package, e.g. for a dedicated group of users. A UE then gets informed about the state of a certain conference, the involved users and their related media states. The conference is identified by a conference URI. In order to initiate a subscription to the MRFC/AS, the UE generates a SUBSCRIBE request containing the 'conference' event, together with the length of time this periodic subscription should last. This is shown in the following figure:
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Figure 5: Subscribe/Notify to the conference event package (TS 24.147)
The MRFC/AS generates a NOTIFY request that includes information about all participants that the subscribing user is allowed to see. The information about one participant includes:

-
the SIP URI identifying the user;

-
the dialog state associated for that users attachment to the conference; and

-
the users status in terms of media in the conference.
When a participant is leaving the conference the MRFC/AS generates a NOTIFY request to indicate that the UE has left the conference and automatically unsubscribe the UE from its subscription to the conference event package:
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Figure 6: Participant leaving the conference (TS 24.147)
If required, it would be possible to provide priority to the group call indicating this with the Resource Priority header field as described in TS 24.229. 
IMS would also be able to provide support to the scenario where GCSE participants may belong to different operators (police to operator A and ambulance to operator B). For this use case it may be required that the MRFC/MRFP is serving only the participants from its own operator, since the resolution of group member may be subject to each operator or public safety organization. 
Proposal: 

It is proposed to discuss this alternative IMS based solution and to include it in the corresponding section 6 of the GCSE TR 23.768:
Start of Change

6.X
Solution X: IMS based solution for GCSE

6.X.1
Functional description

IMS provides the support of different media, e.g. voice and video and also provides conferencing as a feature, completely specified in TS 24.147 including different ways of setting up a conference, joining and leaving from conference members. The following figure shows the re-use of the standard architecture of IMS conferencing for GCSE, mapped to the high-level GCSE reference architecture, using MRFC/MRFP in the normal unicast scenario with one operator. The GCSE AS could also support a Push To Talk mode of operation. 
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Figure 6.x.1-2: Unicast architecture for IMS conferencing

It would be also possible to link the GCSE AS/MRFP with a BM-SC if multicast communication delivery is really needed, i.e. depending on the group size and operator policy. For more dynamic grouping based on the relative location of the GCSE subscribers, the GCSE AS could interact as a LCS client with a GMLC and evaluate the geographical information. It would be also possible to interwork with the MME in order to receive the last serving node information. A possible architecture for interworking with multicast is shown below:
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Figure 6.x.1-3: Multicast & Unicast architecture for IMS conferencing

For the multicast scenario, the GCSE-AS would need an additional functionality, here an interworking function GC-IWF, in order to gather the location information of the group members and to instruct the BMSC about the concrete MBMS area for the broadcast. The GCSE AS would need to make the decision, which UEs to address via unicast and which via multicast. The BMSC would receive the media from the MRFP.
Conferencing applies to any kind of media stream by which users may want to communicate, this includes e.g. audio and video media streams as well as instant message based conferences or gaming. Floor control as part of the conferencing service offers control of shared conference resources at the MRFP using BFCP.

TS 24.147 already describes the following functional split for SIP based conferences between the Application Server (AS), the Multimedia Resource Function Controller (MRFC) and the Media Resource Function Processor (MRFP).

· AS: conference policy, conference notification server and top-level focus as specified in RFC 4353 "A Framework for Conferencing with the Session Initiation Protocol (SIP)” 

· MRFC: conference policy and focus as specified in RFC 4353 

· MRFP: mixer and floor control server

The UE implements the role of a Conference participant:

· Subscription for conference event package

· Conference creation

· Joining a conference

· Inviting other users to a conference

· Leaving a conference

· Consent to list server distribution

The GCSE AS and the MRFC provide the functionality of group member resolution (may be based on subscription or configured in the GCSE AS) so that once a conference is created for a specific group, also the other participants get invited to this conference.

6.X.2
Procedures

    Editor’s Note: Describes the high-level operation, procedures and information flows for the solution.
The specified procedures in TS 24.147  on conference creation, joining a conference, inviting other users to a conference, leaving a conference, consent to list server distribution, floor control should be used.
6.X.3
Impact on existing entities and interfaces

Editor's Note: Impacts on existing nodes or functionality will be added.
The GCSE AS is used as a normal IMS conference server as specified in TS 24.147 for unicast group communication with potential enhancements with respect to priority and security. In case of multicast delivery of media to the group, the GCSE AS should provide the following additional functionality:

· Location information retrieval of group member devices

· Unicast/multicast delivery decision per group member device
· Creation of a MBMS area for multicast media delivery

The GCSE AS could also support a Push To Talk mode of operation.
6.X.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated. 
End of Change
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