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1 Introduction
At RAN#66, a new Study Item on Support of single-cell point-to-multipoint transmission in LTE [1] was approved. As there is RAN3 impact that needs to be discussed in the following meeting(s), this contribution provides preliminary analyses and the work plan to RAN3 for information. 
2 Objective of the Study Item

The objective of this study item is to investigate technical solutions for Single-cell PTM transmission in E-UTRAN. Solutions should reuse the existing eMBMS system architecture and focus on the radio efficiency improvement. Solutions should be flexible and efficient enough to support “dynamic multicast” for a wide range of use cases.

Investigations could be performed in the following areas:

· Method for UE to receive the DL multicast over PDSCH that is intended for a group of users (i.e. users that have common interest on a particular service/content). 

· Whether HARQ feedback and CSI report are still necessary for single-cell PTM transmission, and if so identify possible solutions.

· Service continuity aspects.

Coordination with SA2 and RAN3 on the potential impacts on architecture and network interface, and the outcome of SA2 WI “MBMS Enhancements” on the establishment of MBMS bearers using target area information could be taken into account.

In line with the current assumptions in the Rel-12 and Rel-13 GSCE work, methods for the UE to report its location information and interest information to the network, so that traffic data could be routed towards the cell that UE locates, are left to application layer.

The solution should reuse existing standardized functionalities when possible and justified.

The solution should be able to complement an MBSFN deployment in the same cell.
3 Preliminary Analyses
3.1 System architecture
The following sentence is included in the objective part of the SC-PTM Study Item description [1]: 

Solutions should reuse the existing eMBMS system architecture and focus on the radio efficiency improvement.
This means, for SC-PTM, we will keep the current eMBMS nodes (i.e. BM-SC, MBMS-GW, MCE), as well as the interface between these nodes (i.e. M1, M2, M3). Enhancement will focus on how to carry eMBMS bearers over PDSCH instead of PMCH in the radio interface, as shown in Figure 1.
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Figure 1: SC-PTM system architecture

Conclusion 1: SC-PTM will rely on the existing eMBMS system architecture, i.e. keep the current eMBMS nodes as well as the interface between these nodes, and focus the enhancements on radio interface.

3.2 Relationship with SA2 Study on MBMS Enhancements
The Study Item “Study on MBMS Enhancements” [2] is ongoing in SA2, and one of the objectives is as follow:
Study possible improvements to allow establishment of MBMS bearers using target area information (e.g. a list of cell identifiers), as distinct from using an MBMS Service Area.
Note: The mentioned improvements have impact to RAN, thus work on this objective requires coordination with RAN working groups. Solutions for this objective are supposed to have no UE impacts and are backward compatible to existing MBMS in a way that they do not change the MBSFN area concept.

With the target area information (e.g. a list of cell identifiers) provided by GCS AS, eMBMS bearer for one group could be established towards the MBSFN area where the group members locate (i.e. MBSFN Area 2 in Figure 2) rather than towards all the MBSFN areas within the MBMS Service Area for that group (i.e. MBSFN Area 1, 2 and 3 in Figure 2).
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Figure 2: Target area selection

For SC-PTM, it seems that the outcome of the SA2 Study Item “Study on MBMS Enhancements” could be reused. In this case, GCS AS also needs to provide a list of cell identifiers to the BM-SC as the target area information, and the list cell identifiers is the cells on which GCS AS wants to setup the eMBMS bearer(s) for group communication because e.g. multiple group members are located on these cells. Then, eNB will establish the eMBMS bearer(s) and perform the SC-PTM transmissions exactly on these cells and no other cells (i.e. Cell 2 in Figure 2). 

Conclusion2: SC-PTM will reuse the outcome of the SA2 Study Item “Study on MBMS Enhancements”.

3.3 Potential impacts on RAN3

It is needed to discuss in RAN3 if there is any impact on M1, M2, M3 interfaces and so on. For example, for M2 interface, it may be needed to introduce an indicator, together with the cell list, then the eNB could know the cell(s) on which eNB should establish the MBMS bearer(s) and perform the SC-PTM transmissions; for M1 interface, it is needed to consider whether SYNC is still needed, etc.
Conclusion3: RAN3 needs to analyse on the potential architecture and network interface (e.g. M1, M2 and M3) impacts caused by SC-PTM, taken into account the outcome of SA2 SI “Study on MBMS Enhancements.
4 Work plan
	RAN2 meetings
	Plan

	RAN2#89
	Agree on the TR skeleton for SC-PTM.
Agree on some general aspects for SC-PTM. 
LS SA2 and RAN3 to evaluate the potential impacts on architecture and network interface for SC-PTM.
Study on support of UL feedback for SC-PTM, and LS RAN1 for further study if RAN2 think UL feedback is beneficial.

	RAN2#89bis
	Study on the RRC configuration mechanism for SC-PTM, and list the alternative solutions.
Study and agree on the layer 2 (i.e. PDCP/RLC/MAC) aspects for SC-PTM.

Study on the scenarios for service continuity, and list the alternative solutions.

	RAN3#87bis
	Based on the LS from RAN2, start the analysis on the potential architecture and network interface (e.g. M1, M2 and M3) impacts caused by SC-PTM, taken into account the outcome of SA2 SI “Study on MBMS Enhancements”

	RAN2#90
	Choose the final solution for the RRC configuration mechanism.
Choose the final solution for service continuity.

Conclude the UL feedback aspects based on the RAN1 answer, if LS was sent to RAN1 at RAN2#89.
Close the study on SC-PTM.

	RAN3#88
	Conclude the study on potential impacts on architecture and network interface for SC-PTM.


5 Conclusion

This contribution introduces the SC-TPM Study Item, provide preliminary analyses of system architecture, relation with SA2 Study on MBMS Enhancements and potential RAN3 impact. And in the end, provides the work plan in section 4. 

According to the work plan, RAN3 will begin to have initial discussion in RAN3#87bis meeting based on the received LS from RAN2, and conclude RAN3 impact in RAN3#88 meeting.
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