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1 Introduction

It has been agreed in RAN2#60 that MTCHs will be multiplexed at the MAC layer. There has not been much discussion of user plane formats and procedures needed for MBMS. Here we look at some details of the MAC, RLC and PDCP layers. The functionality needed for MBMS is strictly a sub-set of the functionality provided at each of these layers. Therefore, we do not see the need for any additional formats.
2 Discussion
The following observations apply to MAC for E-MBMS:

· For MBSFN there is no UL and no buffer status reporting. No MAC control elements are needed for MBSFN.

· For SC-PTM buffer status reporting is not needed. However the need for any other control elements is FFS.

· The fields ‘L’, ‘E’ and ‘F’ can be used as defined in the MAC spec. The LCID field can carry the MTCH id.

· The logical channel prioritization is known to MAC apriori (and does not change frequently).

Regarding RLC and PDCP:

· For MBSFN, PDU transmissions are synchronized. The transmission time of a PDU is known to all participating eNBs apriori and there are no retransmissions. Also, if a particular eNB does not get the PDU in time for transmission, its transmission is muted. The interfaces between the MBMS-GW and eNBs and between eNBs and UEs do not cause any out-of-order delivery. If the MBMS-GW transmits packets out of order then the layers above the PDCP can potentially re-order the packets. Thus from the point of view of in-order delivery while operating in MBSFN, PDCP sequence numbers appear to be unnecessary.

· During UE’s transition from MBSFN to PTM, if the PTM session is just being established, the network may need to know the first packet to transmit on the PTM bearer to ensure proper packet ordering and avoid duplication. While the specific procedure to ensure ordering in this service continuity scenario is FFS, the ordering can be based on upper layer packet sequence numbers.
· It would be beneficial to avoid RLC sequence numbers. If segmentation is not needed at the eNB RLC, then RLC TM can be used. RLC AM is not applicable at least to MBSFN. All eNBs participating in an MBSFN need to transmit identical physical layer sub-frames. This implies that the PDCP, RLC and MAC PDUs can effectively be fixed at the MBMS-GW (i.e., the MBMS GW is aware of the size of the MAC PDU). The MBMS-GW can ensure that the PDCP PDU does not need RLC segmentation. This allows the use of RLC TM.
· For SC-PTM transmission, reordering and segmentation may be necessary. Thus PDCP sequence numbers and RLC headers are required. RLC UM is needed.
· RoHC without feedback is used (unidirectional RoHC).
3 Conclusion
Proposals for E-MBMS user plane:

1. The LCID field of the MAC PDU carries the MTCH ID.

2. The PDCP PDU for MBSFN does not include a PDCP sequence number.

3. The eNB RLC operates in transparent mode for MBSFN.

4. The PDCP PDU for SC-PTM includes a PDCP sequence number.

5. The eNB RLC operates in unacknowledged mode for SC-PTM.
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