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1 Introduction
In the RAN#68 meeting, a Work Item on Support of Single-cell PTM transmission in LTE [1] was approved. SC-PTM transfers the MBMS session data over a single cell using PDSCH, and it is scheduled using a common RNTI (Group-RNTI) on PDCCH. A UE performing the SC-PTM reception might be either in RRC_IDLE or in RRC_CONNECTED. For service continuity, the corresponding objective is as follow:

Specify necessary solutions to support service continuity when the UE moves between the cells where SC-PTM transmission is available or when the UE moves from the cell where SC-PTM transmission is available to the cell where it is not (i.e. via unicast), if the solution doesn’t significantly impact the radio efficiency and signaling overhead. Afterwards, as a second priority if time permits, solution to support service continuity for UEs in RRC_IDLE may be identified and considered for specification. [RAN2, RAN3]
In this contribution, we will focus the discussion on the support of service continuity for the UE in RRC_CONNECTED, based on the agreements made during the study phase.
2 Discussion
2.1
Support of service continuity 
Service continuity for the UE in RRC_CONNECTED was extensively discussed in the study phase, including the service interruption time analysis as well as the alternative solutions. Finally, to reduce the service interruption time and provide acceptable level of service continuity, the following solution was agreed as the most suitable solution [2]:

Solution 3: Provision of neighbouring cell SC-PTM control info during handover




































      The SC-PTM control info of the target cell, if present, could be provided to the UE by handover command, thus service interruption caused by the acquisition of target cell SC-PTM control info after handover could be avoided.
Figure 1 illustrates the signalling procedures regarding how service continuity can be supported for the UE in RRC_CONNECTED using the above solution.
· Step 1: The UE reports the measurement results to trigger the handover;
· Step 2: The source eNB sends the Handover Request to the target eNB, including the TMGI(s) of the group(s) that the UE is interested;
· Step 3: The target eNB responses with the Handover Request Acknowledgement, together with the SC-PTM configuration for the concerned TMGI(s) in the target cell, if present;
· Step 4: The source eNB sends the Handover Command to the UE to trigger the handover towards the target eNB, together with the SC-PTM configuration for the concerned TMGI(s) in the target cell, if present;
· Step 5: If the target cell SC-PTM configuration for the concerned TMGI(s) is present, then after the handover the UE continues the SC-PTM reception in the target cell using the provided SC-PTM configuration; otherwise, before accessing the target cell, the UE needs to notify the MCPTT server (i.e. via application layer signalling) to setup the unicast bearer for the ongoing group call. 
Before the Step 4, if the source eNB triggered the Handover Preparation towards multiple target cells, then based on the Handover Request Acknowledgements from them, the source eNB can select the appropriate target, e.g. the cell where SC-PTM transmission is available.
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Figure 1: Service continuity procedures
It is proposed to confirm the agreement made during the study phase, and adopt such a solution in order to support the service continuity for the UE in RRC_CONNECTED.
Proposal 1: Confirm to adopt the following solution to support the service continuity for the UE in RRC_CONNECTED:
·  In Handover Request, the source eNB provides the target eNB with the TMGI(s) of the group(s) that the UE is interested;

· In Handover Request Acknowledgement, the target eNB provides the source eNB with the target cell SC-PTM configuration for the concerned TMGI(s), if present;
· In Handover Command, the source eNB provides the UE with the target cell SC-PTM configuration for the concerned TMGI(s), if present.
2.2 Report of MBMS service(s) of interest to the eNB
In order to support service continuity for the UE in RRC_CONNECTED as discussed in section 2.1, the source eNB is required to have knowledge of which MBMS services are received by the UE. One straightforward way is that UE reports the MBMS services which the UE is receiving (e.g. TMGI) to the eNB.
In the current MBMS framework, based on SIB15 (if broadcast) and the USD information, the UE may report the frequencies of the MBMS services of interest in the MBMS Interest Indication message to assist the network on service continuity. As discussed in the email discussion [89bis#22] in the study phase, this concept can be reused for MBMS services provided via SC-PTM. If the SC-PTM UE reports the frequencies of MBMS services of interest in the MBMS Interest Indication message, the network can try to direct UEs in the same group to get on the same carrier frequency during handover, which allows group users to benefit from radio resource efficiency introduced by SC-PTM. 
For SC-PTM, in order to provide service continuity, one possibility would be for the UE to report the services of interest in the existing MBMS Interest Indication message together with the frequencies. Report of interested services to the eNB will not significantly increase the signalling overhead, as the UE already needs to report the interested frequencies to assist the eNB on service continuity and the additional bytes caused by service ID (e.g. TMGI) are negligible. Moreover, for public safety, generally one user will not frequently change from one group to another, therefore the UE will not frequently report the updated MBMS Interest Indication because the change of interested MBMS services.
For the UE in RRC_CONNECTED, knowledge of the MBMS services of interest can also be used for eNB scheduling. For example, if the UE doesn’t support simultaneous reception of unicast and SC-PTM in one subframe, the eNB could avoid scheduling unicast and SC-PTM for the MBMS services of interest in the same subframe, otherwise the UE has to ignore one of the two transmissions.
Proposal 2: The UE in RRC_CONNECTED may report MBMS services of interest (e.g. TMGI) in the existing MBMS Interest Indication message together with the frequencies of these services.
2.3 Impacts on inter-node RRC messages
As discussed in section 2.2, the UE will report the interested MBMS services (e.g. TMGI) in the existing MBMS Interest Indication message. In the current specification, MBMSInterestIndication has already been included in the AS-Context, which is used to transfer local E-UTRAN context required by the target eNB during handover preparation. For SC-PTM, AS-Context can be updated to include the Rel-13 version of the MBMSInterestIndication.
In the Handover request acknowledgement, the target eNB will provide the source eNB with the target cell SC-PTM configuration for the indicated services (if present), and in this case some updates on the RRCConnectionReconfiguration message is required. While the inter-node RRC messages are in TS 36.331, RAN3 should consider whether there is any issue or change of RAN3 specifications required.

Proposal 3: Send a LS to RAN3 to inform them about the RAN2 agreements on service continuity for the UE in RRC_CONNECTED. 
3 Conclusion
In this contribution, we discussed the support of service continuity for the UE in RRC_CONNECTED, and we have the following proposals:
Proposal 1: Confirm to adopt the following solution to support the service continuity for the UE in RRC_CONNECTED:

·  In Handover Request, the source eNB provides the target eNB with the TMGI(s) of the group(s) that the UE is interested;

· In Handover Request Acknowledgement, the target eNB provides the source eNB with the target cell SC-PTM configuration for the concerned TMGI(s), if present;

· In Handover Command, the source eNB provides the UE with the target cell SC-PTM configuration for the concerned TMGI(s), if present.
Proposal 2: The UE in RRC_CONNECTED may report MBMS services of interest (e.g. TMGI) in the existing MBMS Interest Indication message together with the frequencies of these services.
Proposal 3: Send a LS to RAN3 to inform them about the RAN2 agreements on service continuity for the UE in RRC_CONNECTED. 
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