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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Multipoint Service: A service used to distribute the same content to many UEs in a resource efficient way. 

GCSE Group: A set of members that are entitled to participate in a Group Communication service.

ProSe Group: a set of UEs capable of communicating with each other using ProSe one-to-one or one-to-many communications and belonging to the same IP subnet.
######################### NEXT CHANGE #########################

6.x
Solution X – GCSE architecture using IMS, eMBMS and SIP-based UE-to-Network Relay
6.x.1
Functional Description

6.x.1.1 Solution Description
The following are the salient features of this solution:

1. GCSE AS is an Application Server in the IMS;

2. SIP signalling is used for establishment, modification and release of GCSE group communication sessions. It is also used for joining and leaving pre-established GCSE group communication sessions;

3. eMBMS is an optional feature for the RAN. If available, eMBMS is used for MuSe delivery on the downlink. The BM-SC function is collocated with the GCSE AS;
4. The solution allows for switching between  unicast and MuSe delivery for an ongoing GCSE group communication session;
5. Unicast bearers are used for uplink communication. In cells where eMBMS channel is not available, unicast is also used for the downlink;

6. The UE-to-Network Relay performs relaying at the application layer i.e. it uses a SIP Back-to-Back User Agent (B2BUA) for relaying of SIP signalling and RTP/RTCP translator for user plane data;

7. In the context of this solution “GCSE group communication” is synonymous with a SIP session that is associated with GCSE Group ID i.e. a globally unique GCSE Group-specific SIP URI (e.g. fire.brigade75@firstnet.com). The SIP session can be either pre-established or set up on the fly.
6.x.1.2 Architecture reference model
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Figure 6.x.1.2-1: GCSE architecture based on IMS and eMBMS
New or enhanced reference points:
SGm:
This is an enhanced Gm. It relies on SIP signalling for establishment, modification and release of GCSE group communication sessions, or for joining and leaving pre-established GCSE group communication sessions. In the user plane this reference point relies on RTCP messages for floor control (e.g. like those defined in [x]).

U2:
This is the “lower layer” (ProSe) reference point between a UE and a UE-to-Network Relay. It is used to provide basic IP connectivity between the UE and the UE-to-Network Relay and is studied in TR 23.703.

SGm2:
This is the reference point between GCSE application clients residing in the UE and the UE-to-Network Relay. It is based on SIP signalling and allows the UE to take part in GCSE group communications via a UE-to-Network Relay.
6.x.2
Procedures

6.x.2.1 Basic control plane procedures

Outlined in Figure 6.x.2.1-1 is the control plane procedure for joining a pre-established GCSE group communication session, as well as procedures for switching between unicast and MuSe delivery for an ongoing GCSE group communication session.
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Figure 6.x.2.1-1: Basic control plane procedures
1a.-1d. UE uses SIP REFER to join a pre-established GCSE group communication session. The session is identified with GCSE Group ID i.e. a GCSE Group specific URI (e.g. fire.brigade75@firstnet.com). If there is no established eMBMS channel for the cell in which the UE resides, the OK message contains media description for unicast delivery via the EPS bearer that UE uses for the uplink.
2a.-2f. At some point GCSE AS decides to establish an eMBMS channel for this GCSE Group in this cell. In the user plane a specific Group Communication is identified by the TMGI (if each GCSE Group is assigned a unique TMGI) or the combination of a TMGI and a UDP port number (in case Group Communications from several GCSE Groups are multiplexed on the same TMGI). As soon as the eMBMS channel is established, the GCSE AS starts sending data using eMBMS delivery. In parallel GCSE AS keeps unicast delivery to the UE over the EPS bearer as long as the UE has not switched to eMBMS.
3a.-3d. GCSE AS uses SIP INFO to inform the UE about the availability of eMBMS delivery in the cell. The SIP INFO contains media description for MuSe delivery via the eMBMS channel i.e. a TMGI and possibly a UDP port number.

3e.-3i. UE acquires the eMBMS channel and acknowledges the channel acquisition to GCSE AS using SIP UPDATE. At this point GCSE AS may stop the parallel unicast delivery for this UE.
4a.-4j. At some point after step 3 GCSE AS may decide that there are not enough users in the cell anymore to justify MuSe delivery. GCSE AS re-starts unicast delivery to the UE and informs the UE to switch to unicast delivery providing media description for unicast delivery over the EPS bearer.

5a.-5e. Alternatively, at some point after step 3 UE moves to a cell in which there is no eMBMS delivery. The UE uses SIP UPDATE to request re-activation of unicast delivery via the EPS bearer.

NOTE: The SIP messages and procedures in this call flow are provided as an example. It is up to Stage 3 to decide which IMS procedures to use.
6.x.2.2 Signalling procedures in presence of UE-to-Network Relay

Outlined in Figure 6.x.2.2-1 are the control plane procedures in presence of UE-to-Network Relay. Given that these procedures are IMS-based, the EPC nodes are absent from the figure. For simplicity, the intermediate IMS nodes (e.g. P-CSCF, S-CSCF) have been omitted, too.
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Figure 6.x.2.2-1: Signalling procedures in presence of UE-to-Network Relay
1. UE A establishes ProSe communication with UE B which acts as a UE-to-Network Relay. The procedure for establishment of ProSe communication is studied in TR 23.703. It is assumed that after completion of this procedure there is basic IP connectivity between UE A and UE B.
2. UE A sends a GCSE Register message to UE B indicating that it wishes to take part in the GCSE group communication session identified via GCSE Group ID i.e. a GCSE Group specific URI (e.g. fire.brigade75@firstnet.com).

3. UE B forwards the GCSE Register request to GCSE AS informing the latter that it can act as a relay for A. UE B also indicates the relevant SIP address of its Back-To-Back User Agent (B2BUA) that will be used as SIP signalling relay, as well as its RTP translator address that will be used as a user plane (RTP/RTCP) relay.
4.-5. GCSE AS performs authorisation checks (e.g. whether UE B is authorised to act as UE-to-Network Relay for User A and/or for GCSE Group ID) and acknowledges the registration to UE A.

6. A remote user using UE C initiates a GCSE group communication session to GCSE Group ID by sending aSIP INVITE (GCSE Group ID) to the GCSE AS.
7.-8. GCSE AS checks that both UE A and UE B are members of the GCSE Group identified via GCSE Group ID and forwards a SIP INVITE to both of them. Thanks to the GCSE registration performed in steps 2-5, GCSE AS knows that the SIP INVITE sent to UE A needs to be routed via UE B. This is enforced e.g. by including a Route header value pointing to UE B.
9. UE B inserts a B2BUA for relaying SIP signalling messages to/from UE A and forwards the SIP INVITE to UE A.
10.-13. OK messages.
NOTE:
Steps 7 and 12 in Figure 6.x.2.2-1 are needed only when the UE-to-Network Relay is part of the GCSE Group for which it acts as a relay.
6.x.2.3 Floor control procedure
Outlined in Figure 6.x.2.3-1 is the floor control procedure (only for applications that need it).
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Figure 6.x.2.3-1: Floor control procedure
The call flow is largely self-explanatory and needs no step-by-step description. The following assumptions apply:

· Floor control messages (Talk request and Talk grant in Figure 6.x.2.3-1) are based on RTCP messages (e.g. as proposed in [x]);
· Floor control requests are always arbitrated by the GCSE AS, regardless whether UE connects to the network directly or via a UE-to-Network Relay;
· UE-to-Network Relay forwards the floor control messages to/from UE as any other user plane data.
6.x.3
Impact on existing entities and interfaces

The existing Gm reference point is enhanced with SIP signalling functionality for GCSE group communication control. In the user plane Gm is enhanced with RTCP functionality for floor control (only for applications that need one).
6.x.4
Solution evaluation

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