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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 when the IDLE mode UE moves from one cell to another cell, how the network has the knowledge that the UE has moved out of the source eNB.
2
Discussion
In the previous meetings, some contributions have raised the issues that the eNB shall be able to configure SC-PTM to the UE, and the configuration should at least include the mapping of TMGI and G-RNTI. Thus it is clear that the eNB shall change the configuration when the service changes, or all the UE in a specific group move out of this cell, in that sense, the eNB shall be aware that if each UE has moved out of the coverage of the eNB, otherwise the eNB will keep allocating resource and keep configuring SC-PTM to the UEs that have moved out of the eNB. 
Proposal 1: there should be a mechanism to ensure that the source eNB is aware of the leaving of  a UE. 
In the following, we will discuss the solutions that ensure the eNB is aware of the leaving of  a UE.
2.1

Solution 1: Handover based solution

In this solution, the eNB will broadcast trigger criteria (e.g. RSRP or RSRQ) to assist the IDLE UE to perform the RRC connection establishment when the UE is about to move out of the SC-PTM cell coverage. Thus all the UE no matter IDLE/CONNECTED will all in RRC CONNECTED mode, to perform a handover procedure so that the source eNB knows the leaving of a UE. 
However, in the public safety scenario, there maybe a very special use case, that a lot of the public safety users, e.g. police officers, federal agents, may be receiving a very important group call all in trucks/trains, if all the IDLE users have to transit to RRC CONNECTED mode, then it will bring potential network congestion. 

2.2

Solution 2: SC-PTM paging based solution

This solution is based on contribution R2-15xxxx, section 2.2.1, the mapping between TMGI and G-RNTI could be in a newly introduced SC-PTM paging channel-SCPCH.
When there comes a group call, the eNB modifies the SC-PTM paging channels, allowing the SCPCH carries the mapping between the G-RNTI and TMGI. Since the UE keeps monitoring the SC-PTM paging channel, after it confirms the record of the mapping that it is involved with the paging message, the UE will immediately initiate a special Random Access procedure. During the RA procedure, MSG3 (with RRCConnectionrequest message) is added a UE id and gourp id, so as to inform the eNB which group the UE is interested in.  The special RA procedure ends after eNB receives the MSG3, thus there will be no unnecessary RRC connection is set up.

 Through this mechanism, eNB is able to gather all UEs taking part in the ongoing groupcalls. 

2.3

Solution 3: TAU/Service Request based solution
In the legacy LTE network, 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. For the service request procedure, when the UE have UL/DL data, the UE/network will trigger service request procedure to the network to allow the UE have RRC CONNECTED state and NAS level connection to the network. 
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. In the same manner, if the UE doesn’t have UL/DL data to transmit, the UE/network wouldn’t trigger service request 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/Service Request procedure when it changes the cell, regardless whether the TA is in the TA list of the UE or UE have UL/DL data to transmit, and then the eNB update the UE cell level location information to the MCE so as to allow the MCE to decide the bearer type. 

Compared to solution 1-handover procedure, TAU/Service Request procedure requires less complexity and less signaling cost. During the transition from the source eNB to target eNB, the UE only perform cell reselection behavior. 
Proposal 2: RAN2 to discuss the above three solutions and adopt all the solutions to the TR. 
3
Conclusions 

In this document we discuss when the IDLE mode UE moves from one cell to another cell, how the network has the knowledge that the UE has moved out of the source eNB, hereby we suggest:
Proposal 1: there should be a mechanism to ensure that the source eNB is aware of the leaving of  a UE. 

Proposal 2: RAN2 to discuss the above three solutions and adopt all the solutions to the TR. 
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