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1 Introduction

For MBMS services, the support of MBR > GBR is considered as a possible feature in Rel-10 MBMS WID [1]. In last meeting, RAN3 sent an LS to SA2 to ask whether MBR>GBR can be applied to MBMS services. This contribution discussed how to support this feature if it is confirmed by SA2 that MBR>GBR can be applied to MBMS services.
2 Discussion
In current specifications, several MBMS services can be multiplexed onto one MCH, and the radio resources are semi-statically assigned per MCH. For each MCH, the radio resources are shared by all MBMS services mapped on this channel. Since GBR should be guaranteed for each MBMS service, the reserved radio resource for an MCH should be not less than accumulated GBR of the multiplexed MBMS services. Meaning while, it is useless to reserve more radio resources than the accumulated MBR because CN guarantees MBR for each service will not be exceeded. So we propose:
Proposal 1: For an MCH, the reserved radio resources should be not less than the accumulated GBRs of the multiplexing services on the MCH.
In Rel-9, for each MCH, the eNB schedules the multiplexing MBMS services according to the order in the service list in MCCH. The eNB performs scheduling at the end of every MSP (MCH Scheduling Period). All unscheduled packets are dropped. However, this mechanism is not suitable if MBR>GBR is supported because the GBR of later scheduled service may not be guaranteed if there are a lot of packets for the first scheduled service.
In order to guarantee the GBR for all the MBMS services, the following two-step scheduling is a simple and useful:

Step 1: serve each MBMS service according to the order in the service list in MCCH, up to their GBR;

Step 2: serve remaining radio resource to each MBMS service according to the order in the service list in MCCH, until either the data for that service or the radio resource is exhausted.
Proposal 2: The above two-step scheduling procedure is performed for each MCH in the eNBs.
Considering the variable data rate of the MBMS services and MBR can be greater than GBR, the probability of data dropping would increase [2]. The larger value of MSP could cut down this probability, but which would lead to longer packet delay. In order to avoid extra packet dropping, there are some alternatives:
Alternative 1: reuse R9 mechanism, i.e. packet dropping at the end of MSP.
For this alternative, the service order in the MCH should be arranged according to PELR (Packet Error Loss Rate), otherwise the probability of reaching PELR for all services is less.
Alternative 2: packet dropping at the end of Sync period. 
For this alternative, a lot of packets are dropped in the case of de-sync (i.e. more than one consecutive packet is lost on M1). Normally the SYNC period is larger than MSP, the data burst could be smoothed in a long period of time, and the probability of packet dropping would be cut down. However, once consecutive packet loss happens on M1 interface, the involved eNB could not transmit the following packets on air interface until the next SYNC period. Compared with the Rel-9 mechanism, more packets are affected by the consecutive packet loss on M1 interface. On the other side, the SYNC period is per service, but the packet dropping is per MCH, so, this alternative is not a good choice.
Alternative 3: packet dropping at the end of MSP*N, where N is an integer.
For this alternative, the eNB drops packets at the end of every N times of MSP period. The parameter of N could be configured by the MCE, but how to configure it is an implementation issue. This alternative is a trade-off solution between alternative 1 and alternative2. It has less packet dropping than alternative 1, and less muting impact in the case of consecutive packet loss. The trade-off can be adjusted by setting the appropriate value of “N”.
Based on above analysis, we prefer alternative 3 and propose:
Proposal 3:  Packet dropping is performed at the end of MSP*N, N is configured by the MCE.
For the unicast case, delay requirement is enforced in PDCP layer. A timer is started whenever a packet is received from high layer. The timer is set based on the delay budget of the corresponding bearer. The packet should be discarded by PDCP layer after the corresponding timer expires. For the MBMS case, this mechanism is not practicable because the time of packet arrival in different eNB may be different and MBSFN transmission is required. If this discarding mechanism is applied, every eNB may discard the same packet at different occasions, and thus MBSFN transmission is not possible.
Proposal 4: The eNB should not perform packet dropping according to the delay requirement for the service.
3 Conclusion

In this contribution, we analyze some issues for the MBR>GBR, and propose that: 
Proposal 1: For an MCH, the reserved radio resources should be not less than the accumulated GBRs of the multiplexing services on the MCH.
Proposal 2: The two-step scheduling procedure described in section 2 is performed for each MCH in the eNBs.
Proposal 3:  Packet dropping is performed at the end of MSP*N, N is configured by the MCE.
Proposal 4: The eNB should not perform packet dropping according to the delay requirement for the service.
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