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1   Introduction
A new Study Item named “Support of Single-cell point to multipoint transmission in LTE” [1] was approved at RAN#66. The main justifications of this SI are current eMBMS transmission will occupy the entire system bandwidth and cannot multiplex with unicast in the same subframe, which may cause resource waste, and also the MBSFN subframe configuration cannot be dynamically adjusted, which is not that efficient. Also according to the related motivation paper [2], another possible drawback of current eMBMS mechanism is the MBSFN area configuration is rather static (e.g. configured by O&M). The multicast area can’t be dynamically adjusted according to the user distribution. The objective of this Study Item is to investigate technical solutions for Sing-cell PTM transmission in E-UTRAN.
In this contribution, we will provide some observations based on the objectives descripted in the SC-PTM SID and make some proposals for the future research of this SI.
2   Discussion
2.1   What system architecture should be used
According to [3], current system architecture for GCSE is shown in Figure 1.
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Figure 1. Non-roaming architecture model for GCSE_LTE [3]
According to the SID: 

“Solutions should reuse the existing eMBMS system architecture and focus on the radio efficiency improvement.”
which means only RAN side enhancements are needed to improve the radio efficiency and current network nodes including BM-SC, MBMS-GW, MCE and interfaces between network nodes including M1, M2 and M3 do not need to be changed.
Observation 1: Only RAN side enhancements are needed to improve the radio efficiency and current network nodes including BM-SC, MBMS-GW, MCE and interfaces between network nodes including M1, M2 and M3 do not need to be changed.

2.2   How to group UEs
According to the SID:
“Solutions should be flexible and efficient enough to support “dynamic multicast” for a wide range of use cases.”
Also, investigations could be performed for “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).”
One problem we need to carefully think about is how to group UEs having common interest on a particular service or content in a cell and how to efficiently schedule them over PDSCH.
One method as proposed in [2] is trying to make a mapping between Group-RNTI and TMGI, so that UE knows which Group-RNTI could be used for single-cell PTM reception. However, one aspect we need to think is different UEs’ locations within the same group even if they are in the same cell. UEs having same service interest (e.g. TV program) in different locations (e.g. cell centre and cell edge.) may have big different channel conditions, which need different MCS. If the lowest MCS is chosen for the transmission to this group of UEs, the spectrum efficiency will be impacted. So we need to think do we need to further divide the group into smaller sub-groups and how to decide the transmission format to avoid that kind of problem.
Proposal 1: we need to think do we need to further divide the group into smaller sub-groups and how to decide the transmission format to avoid low spectrum efficiency due to the different UE channel conditions within a group.
2.3   Do we need HARQ feedback
According to the SID, investigations could be performed for “Whether HARQ feedback and CSI report are still necessary for single-cell PTM transmission, and if so identify possible solutions.”
Considering the complexity of HARQ feedback and other open issues of the single-cell PTM transmission mechanism, and also the short time period of Release 13, it would be better to give HARQ feedback research a lower priority.

Proposal 2: it would be better to give HARQ feedback research a lower priority in this SI.
3   Conclusion
In this contribution, we provide some observations based on the objectives descripted in the SC-PTM SID and also the motivation paper and make some proposals for the future research of this SI:
Observation 1: Only RAN side enhancements are needed to improve the radio efficiency and current network nodes including BM-SC, MBMS-GW, MCE and interfaces between network nodes including M1, M2 and M3 do not need to be changed.
Proposal 1: we need to think do we need to further divide the group into smaller sub-groups and how to decide the transmission format to avoid low spectrum efficiency due to the different UE channel conditions within a group.
Proposal 2: it would be better to give HARQ feedback research a lower priority in this SI.
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