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1.
Introduction
This document proposes the MTCH protocol structure and MAC models in UE and eNB for LTE MBMS.
2.
MTCH Protocol Structure
The figure 1 shows the protocol structure for MTCH in case of a multi-cell MBMS service. NW PDCP is located in the gateway to perform header compression. Like UTRAN, there is one PDCP entity per MBMS Cell Group at one gateway in E-UTRAN for one MBMS service. 
There is one RLC entity per MBMS Cell Group at eNB in E-UTRAN for one MBMS service. When a multi-cell MBMS service is transmitted on MCH with MBSFN, MCE can control RLC and MAC operation at eNB to have the same MBSFN transmissions across cells within a MBSFN area. MAC at eNB schedules MTCH transmissions on MCH with MBSFN under control of MCE.
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Figure 1. Protocol Structure for MTCH in case of a multi-cell service
The figure 2 shows the potential protocol structure for MTCH in case of a single cell service. There is one PDCP entity per cell at eNB in E-UTRAN for one MBMS service. A single cell service is transmitted only on a single cell. Thus, PDCP may not need to be located at the gateway like non-MBMS channels. 
There is one RLC entity per cell at eNB in E-UTRAN for one MBMS service. MAC at eNB schedules MTCH transmissions on DL SCH. MAC at eNB indicates MTCH-RNTI via PDCCH associated with the DL SCH.
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Figure 2. Protocol Structure for MTCH in case of a single cell service
3
eNB MAC
The figure 3 shows the eNB MAC model for MBMS. When MTCH is mapped to DL SCH, eNB controls HARQ operation of DL SCH carrying the MTCH. MBMS UE can send NACK to eNB by using a dedicated feedback channel. If NACK is received, the HARQ entity can schedule and re-transmit a MTCH packet on DL SCH.
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Figure 3. eNB MAC model for MBMS
On the other hand, if a multi-cell MTCH packet on MCH is allowed to be re-transmitted on DL SCH, the HARQ entity stores the packet transmitted on MCH. If any NACK is received on uplink signalling, the HARQ entity re-transmits the packet on DL SCH. MCE controls HARQ operation of MCH carrying the MTCH. If MCE signals HARQ information for MCH e.g. the number of HARQ re-transmissions to eNB, the HARQ entity performs re-transmissions on DL SCH.
4.
UE MAC
The figure 4 shows the UE MAC model for MBMS. When MTCH is mapped to DL SCH, an uplink UE dedicated feedback channel can be configured. If the packet is incorrectly received, the HARQ entity in UE sends NACK on the uplink feedback channel. If the packet is re-transmitted, UE can combine initial transmission and re-transmissions of the packet.
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Figure 4. UE MAC model for MBMS
When a multi-cell MTCH packet on MCH is allowed to be re-transmitted on DL SCH, NW RRC could signal HARQ information to UE and configure an uplink UE dedicated feedback channel sending feedback for retransmissions on DL SCH. In that case, if a packet is incorrectly received on MCH, UE could send NACK on the uplink feedback channel to request re-transmission on DL SCH. If the packet is re-transmitted on DL SCH, UE can combine initial transmission on MCH and re-transmissions on DL SCH for the packet.
4.
Conclusion
In conclusion, we propose to capture the MTCH protocol structure and the MAC models in TS36.300 and TS36.321.[image: image5.png]
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