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1 Introduction

Currently the following points are still FFS for single-cell transmission of MBMS in TS 36.300 v810 [1].
· Location of PDCP (Header Compression) (Section 15.1)
· Usage of SYNC protocol for single cell localized services (Section 15.3.2)
In the last RAN2 meeting, RAN2 agreed on a set of priority scenarios to focus on for the work on LTE MBMS service continuity, and LS is sent to RAN3 [2].
· Scenario 1: As MBSFN coverage could be scarce in buildings, indoor (non-CSG) cells broadcast MBMS through SC-PTM transmission mode in the same geographical area to provide indoor coverage of the same MBMS services, on the same frequency as MBSFN area.

· Scenario 2: Indoor (non-CSG) cells broadcast MBMS through SC-PTM transmission on a MBMS/Unicast shared carrier in this geographical area to provide indoor coverage of the same MBMS services, thus on a different frequency than MBSFN area.
· Scenario 3: As several cells can be deployed within the same building, where MBSFN coverage is not satisfying, MBMS service continuity shall be ensured between these SC-PTM cells carried on the same frequency.
In this document, we discuss the location of PDCP and usage of SYNC protocol for single-cell transmission of MBMS taken into account the above RAN2 agreement. And we propose that PDCP for single-cell transmission of MBMS is located in the MBMS GW and that the MBMS GW always sends/broadcasts MBMS packets with the SYNC protocol to each eNB transmitting the service.
2 Discussion
2.1 Location of PDCP

The location of PDCP for multi-cell transmission has been agreed to be located in the MBMS GW. On the other hand, there are two alternatives as to the location of PDCP for single-cell transmission.
Alt 1. PDCP for single-cell transmission is located in the MBMS GW
Alt 2. PDCP for single-cell transmission is located in the eNB

In Alt. 1, the same TNL IP multicast address/tree as MBSFN can be used for indoor cells using single-cell transmission to provide the same MBMS services. Therefore, TNL resource will be used efficiently. And an MBMS GW can process PDCP for MBMS data regardless of MBSFN or single-cell transmission. In addition, when a UE moves from MBSFN area to indoor using SC-PTM or between indoor SC-PTM cells, the UE can continue header decompression since PDCP termination point never changes depending on the transmission mode and thus service interruption might be reduced.
On the other hand, PDCP is required in the MBMS GW even if an operator provides a MBMS service only using single-cell transmission. In addition, an eNB needs to process PDCP differently between SC-PTM  and unicast data.
Contrary to Alt. 1, in Alt. 2, PDCP is not required in the MBMS GW if an operator provides a MBMS service only using single-cell transmission. In addition, eNB can process PDCP for both SC-PTM and unicast data identically. 
On the other hand, the different TNL IP multicast address/tree as MBSFN needs to be used. Therefore, TNL resource might be wasted. And an MBMS GW needs to process MBMS data differently depending on MBSFN or single-cell transmission mode. In addition, whenever a UE moves from MBSFN to indoor using SC-PTM or between indoor SC-PTM cells, UE might experience some service interruption time due to RoHC context initialisation.

Consequently, there are some advantages and disadvantages between Alt. 1 and 2. We think that PDCP for single-cell transmission should be located in the MBMS GW according to the following reasons.

· Considering that SC-PTM may be used for indoor coverage of the same MBMS service using MBSFN, MBMS data should be distributed efficiently using the same TNL IP multicast address/tree as MBSFN.

· It might not be necessary to optimise for the scenario where only single-cell and localised service is supported, according to the RAN2 agreement on MBMS service continuity. 
· Different handling of PDCP for single-cell transmission in eNB will not be a problem since eNB anyhow needs to process MBMS data for MBSFN differently. 
Proposal 1: PDCP for both multi-cell and single-cell transmission of MBMS is located in the MBMS GW.
2.2 Usage of SYNC protocol
As being similar to the discussion of PDCP location, if MBMS packets for both MBSFN and SC-PTM have SYNC protocol, then the same TNL multicast tree can be used and the MBMS GW does not need to distinguish between MBSFN and single-cell transmission. 
And it might not be necessary to optimise for the scenario where only single-cell and localised service is supported, according to the RAN2 agreement on MBMS service continuity. Therefore, the MBMS GW anyway supports MBSFN and SYNC protocol.

Consequently, from view points of efficient TNL usage and simpler operation of the MBMS GW, we think it is advantageous that the MBMS GW sends/broadcasts MBMS packet with the SYNC protocol to each eNB transmitting the service.
Proposal 2: For both multi-cell and single-cell transmission, an MBMS GW sends/broadcasts MBMS packet with the SYNC protocol to each eNB transmitting the service.
3 Conclusion
In this document, we discussed the location of PDCP and usage of SYNC protocol for single-cell transmission of MBMS.

It is proposed RAN3 agrees the following proposals and modifies the text of TS 36.300 as follows.
Proposal 1: PDCP for both multi-cell and single-cell transmission of MBMS is located in the MBMS GW.
Proposal 2: For both multi-cell and single-cell transmission, an MBMS GW sends/broadcasts MBMS packet with the SYNC protocol to each eNB transmitting the service.
15.1 General
--------------- unaffected parts are omitted. -----------------------
The SYNC protocol is defined as a protocol to carry additional information that enable eNBs to identify the timing for radio frame transmission and detect packet loss. The SYNC protocol is applicable to DL and may be specified as a part of GTP-U, or as an independent protocol.

If PDCP (Header Compression) is used, it is located in the E-MBMS GW for both multi-cell and single-cell transmission. 

Complying with the content synchronization mechanism is required for an eNB distributing a MBMS service for Multi-Cell transmission.  An eNB transmitting a service in single cell only should not be required to comply with the stringent timing requirements indicated by SYNC protocol.    

15.3.2
Single-cell transmission

--------------- unaffected parts are omitted. -----------------------
For single-cell transmission, an eNB is not required to comply with the stringent timing requirements indicated by SYNC protocol. The following principles still applies for the single transmission:.

1. 
An E-MBMS GW sends/broadcasts MBMS packet with the SYNC protocol to each eNB transmitting the service.

2.
The SYNC protocol provides additional information so that the eNBs identify the transmission radio frame(s). The E-MBMS GW does not need accurate knowledge of radio resource allocation in terms of exact time division (e.g. exact start time of the radio frame transmission).  

3. 
The segmentation/concatenation is needed for MBMS packets and should be totally up to the RLC/MAC layer in eNB, without taking into account any indication in the SYNC protocol..
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