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1
Introduction
In RAN meeting #66, support of SC-PTM (single cell point to multi-point) transmission is approved [1]. The objective of this study item is to investigate technical solutions for Single-cell PTM transmission in E-UTRAN. 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.
In [2], an LS is sent from RAN2 to RAN1 to seek answers from RAN1 on the following areas:
· Benefit of CSI/HARQ feedback for SC-PTM

· Possible transmission mode(s) for SC-PTM in addition to TM2
· Possibility to support simultaneous unicast and one or more SC-PTM transmissions in one subframe on one carrier

In [3], an LS is sent from RAN1 to RAN2 to answer the above questions. In particular, for the possible transmission mode(s) for SC-PTM, RAN1 has provided answer as follows:
· In addition to TM2, TM1 can be supported for single antenna port. TM3 can be supported for UEs supporting more than one spatial layer. There was discussion in RAN1 on the benefit to support TM9 in addition but no conclusion has been achieved.

In this paper, we discuss the feasibility and benefit on supporting non-cell specific transmissions in addition to TM1/TM2/TM3 for SC-PTM. We believe that allowing non-cell specific transmissions by using DM-RS based transmission modes for SC-PTM is extremely useful, especially when multiple cells within a small cluster are synchronized and need to send same SC-PTM services.
2
Discussion
In [1] it has been specified that solutions for SC-PTM should reuse the existing eMBMS system architecture and focus on the radio efficiency improvement. With the existing eMBMS system architecture, SYNC protocol is supported in BM-SC and eNB. This implies that when multiple cells are synchronized and do transmit same SC-PTM services, the contents are synchronized. In this case, two options can be taken for SC-PTM transmissions:

· Option 1: Always use cell specific transmission (i.e., TM1/TM2/TM3 based on cell specific reference signal as agreed in [3]) irrespective to multi-cell content synchronization

· Option 2: All non-cell specific transmission when cells and contents within a cluster are synchronized so that multiple cells can transmit synchronously for UE to benefit from joint transmission gain. One way to support non-cell specific transmission is to use DM-RS based transmission modes. Given that SC-PTM is a DL multicast transmission over PDSCH, the cluster size could be chosen properly to be consistent with the PDSCH CP size.

With option 1, multiple cells need to perform individual transmissions even when the contents are synchronized, resulting into repetitive transmissions on each cell and interference to each other. 

With the support of non-cell specific transmissions with DM-RS based transmission modes for SC-PTM in option 2, when cells are not synchronized or need to transmit different SC-PTM services, they use TM1/TM2/TM3 for individual transmission; when multiple cells are synchronized and need to send same contents, they can perform joint transmission. On UE reception, UE does not experience interference from one cell to another. Instead, it benefits from improved signal strength with cooperative transmissions from multiple cells. The corresponding performance improvement is also consistent with the objective of the SC-PTM SI where the focus is on the radio efficiency improvement [1].
3
Conclusions 

In this contribution, we discussed the possibility on supporting non-cell specific transmission with DM-RS based transmission modes for SC-PTM. We believe allowing such support in addition to TM1/TM2/TM3 is beneficial for radio efficiency improvement which is consistent with the objective of the SC-PTM SI.
A text proposal to [4] is attached below to capture the conclusion.
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----------------------------   Begin of Text Proposal   ---------------------------

4.2
Other design goals

Reception of SC-PTM transmissions by UEs in RRC_CONNECTED and by UEs in RRC_IDLE is considered. 
Both CRS and DM-RS based transmission modes can be considered for SC-PTM. CRS based transmission modes can be applied to cell specific transmission when cells or SC-PTM services are not synchronized while DM-RS based transmission modes can be applied to non-cell specific transmission when cells and SC-PTM services are synchronized with SYNC protocol.
----------------------------   End of Text Proposal   ---------------------------
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