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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 the last RAN2 meeting, RAN2 discussed how to decide SC-PTM or MBSFN[2]. And it is concluded to send a LS to SA2 and RAN3, to ask them decide which node determines whether to use unicast, PTM or MBSFN[3].  However, in any case, eNB and/or SC-PTM UE shall be enhanced to enable the core network to have the full and accurate knowledge of the number of UEs in a specific cell, so as to make the decision whether to use unicast, PTM or MBSFN. 
In this document we discuss possible mechanisms of allowing the network have the knowledge of the number of UEs in a specific cell.
2
Discussion
As per the characteristic of MBSFN, the network set the predefined MBMS subframe for a group of cells within an MBSFN Synchronization Area of a network, which are coordinated to achieve an MBSFN Transmission. All the cells in MBSFN area transmit the identical waveforms at the same time from multiple cells. Thus, the network shall be aware of the UE location in cell-level granularity UE location information
Proposal 1: the network shall have the cell-level granularity UE location information.

2.1 TAU based UE cell level location reporting Mechanism:  
When the UE moves from one cell to another cell, it will read the SIB in order to get the TA. Then the UE compare the TA broadcasted by the cell to the TA list stored in UE. If the TA is not in the TA list of the UE, the UE will perform a Tracking area update procedure. During the TAU procedure, UE establishes RRC connection with the network thus the network is aware the cell-level location information of the UE. 
However, if the TA read from the cell is in the TA list of the UE, then the UE will not perform Tacking area update procedure. Thus in this case, the network will not have the knowledge of UE cell-level granularity location information. 
So if this SC-PTM UE can trigger the TAU procedure when it changes the cell, regardless whether the TA is in the TA list of the UE, then the network may have the cell level granularity UE location information.

Option 1: SC-PTM UE triggers the TAU procedure when it changes the cell.
According to [5]: 

When a GCS UE moves between areas where its MBMS broadcast bearers are available or not, the UE informs the GCS AS via application signaling that it changes from MBMS broadcast bearer reception to non-reception, or vice versa, the GCS AS activates or deactivates the downlink application signaling and data transfer via the UE individual EPS bearer(s) as appropriate.
And [1]:
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.
From that we can see that GCS AS (i.e. Application Server) can decide the target cell under which MBMS bearer is established, since the GCS AS knows the position of all the group members via application layer signaling. Then we can take it as application level solution. 

Then we have another option:
Option 2: The UE informs the GCS AS application server the UE location via application layer signaling.
In the legacy MBMS system, The MBMS Service Counting Function of eNB enables the MCE to perform counting and to receive counting results per MBMS service(s) within MBSFN area(s) [6]. The MBMS Counting procedure is used by the E-UTRAN to count the number of RRC_CONNECTED mode UEs which are receiving via an MRB or interested to receive via an MRB the specified MBMS services [7]. 
However, MBMS counting mechanism only counts the number of RRC_CONNECTED mode UE, in which case can’t capture the real number of UE since some of the SC-PTM UEs may stay in RRC_IDLE. And as we know the MBMS counting is actually triggered by MCE, in case the MCE uses this procedure to determine if there are sufficient UE’s  interested in receiving a service to enable the operator to decide if it is appropriate to deliver the service via MBSFN. In that sense, the UE will not report the location information right after the UE enters this cell.
Observation 3: Counting the number of UE as the legacy MBMS is not good for UE cell level location report.
3
Comparison table between option 1&2

	
	Option 1(TAU based)
	Option 2(GCS AS based)
	Comparison

	RAN Impacts
	UE must enter RRC_CONNECTED and perform TAU(Service Request)  to allow the network be aware of the UE location
	UE must enter RRC_CONNECTED and perform TAU(Service Request) to allow the network be aware of the UE location
	No difference

	CN Impacts
	No Impact
	Need addition GC1 signaling and RAN load
	Option 1 is better

	Application level Impacts
	No special requirement
	UE reports cell level location information to GCS-AS or BM-SC
	Option 1 is better

	Network resource consumption
	1: TAU(Service Request)
	1: TAU(Service Request)
2: UE sends location information to GCS AS via application layer
	Option 1 is better

	3GPP Coordination
	Not impact to SA and CT
	Needs to involve RAN, SA and CT
	Option 1 is better


Proposal 2: RAN2 is asked to consider the comparison table between TAU based mechanism and application layer based mechanism.
In the last RAN2 meeting, [2] was discussed but RAN2 didn’t come to consensus, and we sent an LS to SA2 and RAN3 who are asked to decide which node determines whether to use unicast, PTM or MBSFN. If option 1 is adopted, RAN has the cell level UE information, then RAN should decide the bearer type between unicast, MBMS and SC-PTM. If option 2 is adopted, the UE informs the location information to GCS AS via application signaling, then GCS AS and core network should decide bearer type between unicast, MBMS and SC-PTM. Since and LS has been sent to SA2 and RAN3, RAN2 may consider this issue in the view of RAN (RAN impact, etc), instead of core network, so as to allow RAN3 and SA2 to consider the matter in its entirety.
Proposal 3: RAN2 is asked to discuss which option is better and send an LS to SA2 and RAN3.
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: the network shall have the cell-level granularity UE location information .

Proposal 2: RAN2 is asked to consider the comparison table between TAU based mechanism and application layer based mechanism.

Proposal 3: RAN2 is asked to discuss which option is better and send an LS to SA2 and RAN3.
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