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1
Introduction
In 3GPP RAN #66 meeting, the “Support of single-cell point-to-multipoint transmission in LTE” was approved [1]. It is targeted to investigate technical solutions for Single-cell PTM transmission in E-UTRAN for critical communications such as Public Safety. 
In this document we discuss some open issues and working flows of SC-PTM.
2
Discussion
In the legacy MBMS, the MCCH and MTCH are multiplexed on the MCH associated with a unique M-RNTI. The MBSFNAreaConfiguration message of MCCH configures the mapping of MBMS session and TMGI, and the logical channel id to differentiate which MBMS sesion is for this group. Since all the UE regardless which group does it belongs to, it will have to always monitor PDCCH/PDSCH to decode the transport block on DL-SCH, in that sense when the group of UE doesn’t have any data to transfer, the UE still has to always monitor the useless PDCCH/PDSCH, and decode the the transport block on DL-SCH, and deliver the transport block to upper layer. Then the MAC sublayer will find the transport block delivered by lower layer is not the group that UE belongs to, and discard it. This long procedure will cost a lot of UE work and consume a lot of battery comsumption. In another word, if the UE can differentiate the data in physical layer, that will save a lot of battery comsumption, since for public safety UE, the battery standby time is a very essential requirement. Thus we suggest that each group has a unique G-RNTI, and the mapping between G-RNTI and TMGI should be provided by the network in some way. 
Proposal 1: Each group has a unique G-RNTI, and the mapping between G-RNTI and TMGI should be provided by the network in some way.
In the last meeting, the idle mode UE support was discussed, and it came to conclusion that in study item stage, both idle mode UE and connected mode UE will be supported [2]. In this paper, we will discuss this issue again to demonstrate whether the idle UE should be supported. 
If all the UE has to stay in RRC_CONNECTED, then these UEs will have to always report unnecessary signallings to the network, measurement report, periodic BSR, Timing Advanced Command, etc. Imagine that there may be a large number of UEs in a cell, these UEs will lead to potential network congestion. In addition, these unnecessary activities of UEs will also consume UE battery power. And we believe that only in some special case, the UE is required to enter RRC_CONNECTED, e.g. the UE report location to the network, 
Proposal 2: IDLE mode UE support is the baseline of SC-PTM user, the UE doesn’t have to enter RRC_CONNECTED except for some special case defined somewhere else. 

In addition, due to the very special requirement, critical communication requires the call to be setup very much sooner than legacy normal call setup. In 22.468, the end-to-end setup time for Group Communication shall be less than or equal to 300ms. In 22.179, The MCPTT Service shall provide an MCPTT Access time (KPI 1) less than 300 ms for 95% of all MCPTT Request, and for MCPTT Emergency Group Calls and Imminent Peril Calls the MCPTT Service shall provide an MCPTT Access time less than 300 ms for 99% of all MCPTT Requests. That requires a shorter paging cycle than the current PCCH, whose cycle is no less than 32 radio frames (320 ms). Thus we suggest introducing a new paging channel for SC-PTM:
· A PTM downlink channel for paging information and system information change notifications for a group of UEs. This channel is used only by UEs  that belong to the same group, Considering the critical response time requirement, shorter period of the channel is preferred. This new channel does not affect UEs which do not support CG. 
The mapping between TMGI and G-RNTI could be in a newly introduced SIB or in the newly introduced paging channel. The UEs in a single cell may move from this cell to another cell very frequently, if all the UEs of a group moved out of the serving cell, then the serving cell should no longer inform the mapping between the TMGI and G-RNTI by SIB or paging channel. Since SIB is usually used to broadcast static configuration information, it would be suitable for the paging channel to inform the mapping between the TMGI and G-RNT. And SC-PTM SIB includes the configuration information such as paging cycle, frame number and subframe number.
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Figure 1: How the UE works in SC-PTM
Proposal 3: introduce a SC-Paging channel to notify the groups which have DL traffic, group priority, and the related G-RNTI to TMGI mapping relations. 
Proposal 4: introduce a SC-PTM SIB to transfer the SC-Paging channel configuration
3
Conclusions 

In this contribution, we discussed some design aspects for SC-PTM which may have potential impact on physical and MAC layer. In particular, we propose the following:
Proposal 1: Each group has a unique G-RNTI, and the mapping between G-RNTI and TMGI should be provided by the network in some way.
Proposal 2: IDLE mode UE support is the baseline of SC-PTM user, the UE doesn’t have to enter RRC_CONNECTED only in some special case defined somewhere else. 

Proposal 3: introduce a SC-Paging channel to notify the groups which have DL traffic, group priority, and the related G-RNTI to TMGI mapping relations. 

Proposal 4: introduce a SC-PTM SIB to transfer the SC-Paging channel configuration
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