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1. Introduction
This document provides an overview of Group communication systems enabler (GCSE) work item that is ongoing in SA Working Groups. 
Current Status: SA1 has completed specification of service requirements for GCSE. SA2 is still in the study phase. Current completion rate within SA2 is at 25%. SA3 has agreed a work item to initiate the work.
2. Discussion
2.1 Architecture:

Following figure shows the high level reference architecture for GCSE documented in TR 23.768:
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NOTE 1. It is for FFS on whether the unicast service is provided via GC5 or SGi.
NOTE 2. It is FFS on how this architecture will be further decomposed (based on solution proposal).

NOTE 3. Multiple PLMNs (i.e., members for the same group are served by different PLMNs concurrently) and roaming architecture is FFS.

Figure 4.2-1: Overall of high level architecture view for GCSE_LTE

This high-level architecture diagram consists of Application layer and 3GPP EPS layer. The Application layer consists of GCSE AS. The 3GPP EPS layer consists of a MuSe function.  The MuSe function interworks with the 3GPP EPS entities (defined by TS 23.401 [5]) to provide the Multipoint Service functionality.

2.2 Scope of GCSE
Following items are considered to be within the scope of GCSE work item:
1. Group Management:

a. Includes group creation and group membership control.

2. Group communication:

a. Includes group communications (and setup) in and out of coverage and in roaming scenarios; priority/pre-emption, notifications when group communications start, ability of user to accept/reject/ignore (and for the system to require a user to accept) a group communication, ProSe Group Communication aspects (aside from UE to Network relay).
3. Geographic scope

a. Includes configuration of the geographical area of a particular group.

4. Floor Control:

a. functionality that moderates requests from users to transmit within a group communication. Includes also aspects of session control and group communication – such as notification when users leave an active group communication.
5. User Interaction:

a. Includes interaction of users with the floor control function (requesting access to floor), ensuring changes to a GCSE Group and its membership is reflected as soon as possible, all group members receiving a transmission at the same time.
6. Service Continuity
a. When UEs move among different cells providing multipoint service. Considers service continuity when delivery of group communications changes between unicast and multipoint service.
7. Group communication via UE to Network Relay
a. Includes relaying of a group communication to UEs out of network coverage via Direct 1:many ProSe E-UTRA communications. Group membership and access to group communication by members are unaffected by the communication path used (ProSe or EPC-anchored).
8. Resource Efficiency
a. Includes multicast/unicast handling. Without this feature component, UEs and the CN will behave according to configuration (e.g. always use the unicast method or always use the multicast method.)
b. Includes specification of UE behaviour for efficient switching between unicast (PtP) and multicast (PtM).
9. Roaming Scenarios and Network Sharing
a. includes RAN Sharing considerations.
If this feature component is not included, it is not clear how a group call can be supported when different UEs are registered with different PLMNs.
10. High Availability
a. of group communications, includes avoiding single points of failure, recovery from network failures.
11. Interworking (with non-3GPP networks)
a. Includes interworking with non-3GPP networks (e.g. TETRA, P.25), scenarios where GCSE AS resides in a different EPS.
12. UE-AS Open Interface
a. between client on UE and GCSE application server.
3. Impacts to CT Working Groups
Since TR work is still ongoing, concrete impacts to CT1, CT3, CT4 and CT6 WGs are unclear. However, based on the agreed scope of GCSE work item listed above, it can be foreseen that CT WGs will be impacted in release 12. It is also clear that the level of impact and the specifications that are impacted will depend on the solution selected for the normative phase by stage 2 working groups.
It should also be noted that IMS is being considered as a solution for GC1 (UE to AS interface). 

Based on our preliminary analysis based on the scope and solutions documented in the TR, impact to CT WGs can be foreseen as follows:
1. Group Management (CT4)
2. Group communication (CT1, CT3, CT4)
3. Geographic scope (CT1, CT4)
4. Floor Control (CT1)
5. User Interaction (FFS)
6. Service Continuity (CT1)
7. Group communication via UE to Network Relay(CT1)

8. Resource Efficiency (CT1)
9. Roaming and Network Sharing Scenarios (CT1)
10. High Availability (FFS)
11. Interworking (with non-3GPP networks) (specific requirements for NNI -FFS)
12. UE-AS GC1 Interface (CT1)
Most solutions documented in the TR assume some level of UE impact. 
Impact to CT6 is FFS.
4. Summary
Based on our analysis, some amount of impact can be expected to CT1, CT3 and CT4 WGs but significant amount of impact can be expected to CT1, especially with the protocol work related to GC1. Thus our recommendation is that CT1 should be the lead working group for Stage 3 work item for GCSE. 
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