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Abstract of the contribution: This discussion paper describes the various areas for GCSE and suggested the keys issue for the TR study w.r.t the Multipoint Service aspect of GCSE.
1. Introduction
The following figure 1 shows our high level view of the GCSE/ Multipoint Service (MuSe) architecture. It is used to highlight the Architecture considerations and assumptions for GCSE_LTE work for the MuSe area. The second aspect of this discussion paper is to define some terminologies and reference points for this study in order to establish a common baseline of understanding.
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Figure 1.high level architecture view of GCSE_LTE
This high-level architecture diagram consists of Application layer and 3GPP layer. At the 3GPP layer, it uses a functional entity called Net/MuSe to terminate the interfaces from the application layer (both user and control plane). 
Note: Net/MuSe may be viewed as MBMS-GW/BMSC as defined in TS 23.246 but SA2 should discuss and decide whether eMBMS is the appropriate solution to fulfil MuSe requirements (e.g,, during solution selection phase). 
On the UE side, it has the GCSE app and UE/MuSe (Multipoint Service functionality that resides on the UE side and they are not shown in the figure). At the public safety domain, it contains the application level specification entities (e.g., the application server (GCSE AS), Media GW, dispatcher/override line, or any interworking functions that are required to handle group communication with the existing legacy system, etc). 
2. Discussion

2.1 Architecture Assumption:

1. GC-1 is used to carry application specific signalling between the UE and application server, and can also be used to relay MuSe specific information between the Net/MuSe and UE/MuSe.
· Multipoint Service: A service used to distribute the same content to many UEs in a resource efficient way.
· Net/MuSe: Multipoint Service functionality that resides on the 3GPP network side for distributing content toward the UE(s).

· UE/MuSe: Multipoint Service functionality that resides on the UE side for receiving content from the network using MuSe functionality. 
2. GC-2 (control/user plane) terminates at the MuSe Entity. GC-2u carries the DL traffic (or media to be distributed).
3. Net/MuSe Entity encrypts the media it received from GC-2u before the media is delivered to the UEs.
4. GC-2c provides the interface to allow the application layer to request Net/MuSe to establish group communication session. The following information are at least required:

· Multipoint Service communication session ID (MuSe-ID): An unique identification generated by the Public Safety Domain to identify the group communication session that is using Multipoint Service offered by the 3GPP layer.

· Multipoint Service broadcast area (MuSe-BA): This information identifies a geographical area where the multipoint service for a group communication session (MuSe-ID) is requested. The MuSe-BA may be mapped into an area served by a cell or group of cell(s) level at the 3GPP layer (e.g., adhoc group created based on occurring incident). MuSe-BA can also indicate that the group communication session is spanned across the whole PLMN. MuSe-BA may change over the lifetime of a group communication session (MuSe-ID). 
· QoS level parameter to identify the priority level and pre-emption capabilities of the group communication session (MuSe-ID). The Application layer may modify this parameter during the lifetime of a group communication session (MuSe-ID).
· Media description parameter (e.g., like SDP) to describe media and transport level IP/port connection of the group communication session (MuSe-ID).
5. Within the MuSe-BA, the communication path to distribute media to UE(s) may be done with point to point and/or point to multipoint connection. Because of the critical nature of the media, the radio communication path needs to be established in a more robust fashion than streaming media like a TV show/Sport, etc. The method for transmission will be subjected to the study by the RAN group. Application layer is not aware of how communication toward the UE is performed by MuSe (i.e, using point-to-point (ptp) or point-to-multipoint (p2m)). 

6. Outside the MuSe-BA, UE who wishes to partake a group communication session will initiate dedicated RTP session directly with application server to receive media. Network has no knowledge of the nature of this session and will treat it like any normal EPS session.

7. Service continuity within MuSe-BA is supported. Service continuity between MuSe-BA and non MuSe-BA is not supported by the network. However, UE may try to reconnect to group communication by setting up a dedicated RTP session in the non MuSe-BA area.  It is up to the application server to determine whether UE is allowed or not to join group communication from non MuSe-BA, including the determination of the location info of the UE from non MuSe-BA.
8. Group member of a communication session may consist of other non 3GPP users (e.g., dispatcher or other members that are being connected via other type of network (e.g., fixed, Tetra, P25, etc)). How these non 3GPP users is linked with the group communication session provided by MuSe is outside the scope of this study. This is done in the application layer within Public Safety domain.  

9. UE who wishes to join into a group communication session performs application layer signalling that is between the “GCSE app” in the UE and Application server. This procedure is not visible to the Net/MuSe. Likewise, UE who requests to become the “talker” will invoke application layer signalling and is not visible to the Net/MuSe. The procedure for a dispatcher or higher priority group member who is able to override speech from the current “talker” is handled between involved UEs and Application server. It is also not visible to the Net/MuSe.
10. Roaming consideration

· Can we assume that each Public Safety domain will have a direct connection to each PLMN of their subscribers? For example, a particular public safety organization has a mixture USIMs from PLMN-A, B, C for their officers. This public safety organization will have GC-2 to each of this PLMN-A, B, and C. 

· If UE(s) are roaming inside these three PLMN where there is a GC-2 connection then it is expected that MuSe is possible.

· If UE roams outside these three PLMNs where there is no GC-2 connection to the public safety organization then MuSe is not possible.
2.2 Area to be studied for Architecture enhancement for MuSe (non ordered list):

1. Service continuity aspect within the MuSe-BA. Is there a special requirement for MuSe?
2. QoS modification procedure for MuSe

a. How QoS can be modified on an ongoing broadcast session.  (note: Current procedure in eMBMS does not allow QoS modification)
3. Additional or removal of real time media handling

a. For a planned event, the broadcast media is known beforehand (e.g voice only session like radio talk show, or voice+video session like TV show). In these examples, the bit rate /QoS requirement is known beforehand and remain constant during the lifetime of the broadcast session.
b. In GCSE, talker may start out with voice and then add video component later based on the needs on the situation. Talker may switch back to basic voice communication. When talker is switched, the new talker may use only voice.
4. MuSe-BA mapping 

a. For MuSe-BA, the broadcast area can’t be pre-determined. It may be done in a dynamic fashion (ad hoc group), i.e., based on the nature/where-about of the incident, etc., and up to the application server to determine the area for group communication. For other cases, it may be for the whole PLMN. How the broadcast area is determined within 3GPP layer (i.e, which cell(s) belongs to the broadcast area?
5. Information exchange between UE/MuSe and Net/MuSe
a. What are the initial parameters and procedure that UE/MuSe needs to be received from Net/MuSe in order to allow the UE to receive media via LTE within the MuSe-BA. This study area also includes how traffic key is distribution (key to decrypt the media). 

6. Sending of UL traffic 

a. For group communication session, one of the group members can be assigned as “talker” by the application layer. The real time media from this “talker” will need to be distributed to other group members. How should this UL traffic be routed to Net/MuSE for downlink distribution?
7. Sending of non real time media and talker identifications
a. What is MuSe role for handling non real time media such as location info, talker identification, and application specific data (e.g., XML, etc). 
8. Other…tbd
3. Proposal:

1. Adopt figure 1, including the listed interfaces, as the baseline for this GCSE study for MuSe area

2. Adopt the definition of Multipoint service, Net/MuSe. UE/MuSe, MuSe-ID and MuSe-BA in section 2.1

3. Adopt the architecture assumptions as stated in section 2.1. List the underlined texts as Architecture requirements.
4. Adopt the section 2.2 as the key areas to be worked on for completing of MuSe part of GCSE.
Suggested changes are documented in P-CR –S2-xxxxxx
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