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1 Introduction
In RAN meeting #66, SC-PTM (Single Cell Point to Multi-point) was approved as a study item [1]. The objective of this study item is to investigate technical solutions for Single-cell PTM transmission in E-UTRAN.
The primary use case of SC-PTM is group communication. In this contribution, we discuss the architecture of PTM, particularly supporting GCSE over PTM. 

2 Relationship between SC-PTM and MBMS
Per the objective of the SI [1], SC-PTM solutions should reuse the existing eMBMS system architecture and focus on the radio efficiency improvement. 
MBSFN is efficient in coordinated broadcast in wide area. SC-PTM can be used when large area MBSFN is not available due to lack of inter-eNB synchronization or not necessary because interested UEs are distributed in disjoint cells. So, SC-PTM can act as a complementary bearer type of eMBMS. The user data is transmitted to UE via SC-PTM through BM-SC instead of PGW.
Proposal 1. SC-PTM reuses the eMBMS system architecture and acts as a complementary bearer type of eMBMS.
eMBMS can be received by both UEs in RRC_CONNECTED and in RRC_IDLE. Allowing SC-PTM service to be received by UEs in RRC_IDLE state does not require UEs to enter RRC_CONNECTED state if they do not have unicast traffic. This reduces potential network congestion and may also saves UE complexity as they do not have to perform necessary activity involved in the RRC_CONNECTED state. On the other hand, with SC-PTM, the coverage is envisioned to be on the cell level hence when UE moves from one cell to another, UE may need to enter RRC_CONNECTED state to avoid service interruption. UE in RRC_CONNECTED provides CQI and may provide HARQ feedback to eNB to improve the receiving reliability. For some service with very high reliability requirement, only supporting UEs in RRC_CONNECTED state with different DRX configuration can be also considered.

Proposal 2: Support SC-PTM receiving in both RRC_IDLE and RRC_CONNECTED, but allow some service only supports UEs receiving in RRC_CONNECTED state
3 Architecture of GCSE with SC-PTM 

3GPP defined GCSE architecture in R12 [2], as showed in figure 1. There are two alternatives to introduce SC-PTM as new bearer of GCSE.
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Figure 1: GCSE Architecture
3.1 Alternative 1: GCS-AS and core network agnostic

In this alternative, SC-PTM is transparent to core network and application. Application/GCSE AS doesn’t differentiate SC-PTM and eMBMS (MBSFN). RAN makes decision on the bearer type between MBMS and SC-PTM.
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Figure 2: Architecture Alternative 1: GCS-AS and CN agnostic
3.1.1 Session Start

Step 1-5 are exactly same as GCSE over eMBMS call establishment procedure as defined in [2] in R12. In R13, the session start procedure may be enhanced by SA2 to include ECGI list information in target area. The enhancement could be still common for SC-PTM and MBMS. The IP multicast transmission on M1 interface is inherited to SC-PTM.
3.1.2 Bearer Type Decision

RAN makes decision on bearer type. If inter-eNB synchronization is not available, MCE could decide to use SC-PTM directly. Otherwise, the MCE may request each eNB to report the interested UE number. eNB could know the interested UE number by e.g. counting and/or MBMS Interest Indication.

If UE is allowed to receive the TMGI in RRC_IDLE, counting should be enhanced to count UEs in RRC_IDLE. MBMS Interest Indication should also be enhanced to include TMGI information.
If backward compatibility needs to be taken into consideration, the eNB/MCE makes decision taking UE SC-PTM capability into consideration.

3.2 Alternative 2: SC-PTM aware GCS-AS/BM-SC
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Figure 3: Architecture Alternative 2: GCS-AS and CN aware
In this alternative, UE reports cell level location information to GCS-AS or BM-SC. So, GCS-AS and/or BM-SC could decide the bearer type between MBSFN, SC-PTM and unicast based on UEs’ location, interest and capability.
The Session Start procedure is enhanced to include the bearer type information and target ECGI list. 

3.3 Evaluation

	
	Alt1 (App/CN Agnostic)
	Alt2 App/CN Aware
	Comparison

	RAN Impacts
	Add signalling for SC-PTM configuration;

Enhance service continuity;

Enhance Counting;
	Add signalling for SC-PTM configuration;

Enhance service continuity


	Alt2 is slightly simpler because no need to enhance counting

	CN Impacts
	No Impact
	Change CN interfaces to send bearer type and ECGI list in signalling from BM-SC eNB via: BM-SC (MBMS-GW(MME(MCE
	Alt1 is better

	Application Impacts
	No special requirement
	UE reports cell level location information to GCS-AS or BM-SC
	Alt1 is better

	Air Interface Efficiency
	
	UE needs to enter RRC_CONNECTED and report cell level location information to GCS-AS whenever cell changes
	Alt1 is better

Alt2 requires signalling for UE cell level location information reporting;

Same on user plane;

	Standard Coordination
	Not impact to SA and CT
	Needs to involve RAN, SA and CT
	Alt1 is better


4 Conclusion
Based on the discussion, we propose the following:
Proposal 1
SC-PTM reuses the eMBMS system architecture and acts as a complementary bearer type of eMBMS.
Proposal 2

Support SC-PTM receiving in both RRC_IDLE and RRC_CONNECTED, but allow some service only supports UEs receiving in RRC_CONNECTED state.
Proposal 3
RAN2 to discuss and decide the architecture alternative.
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