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1 Introduction
In this paper, we discuss the ways to handle the overflow issue of MBMS bearers in one dynamic scheduling interval of MBSFN transmission. This paper is submitted to RAN2 and RAN3 since it is not obvious which group has responsibility for this subject. During the week of the meeting we will check where it is best to discuss it.
2 Discussion
Statistical multiplexing ‎[1] is useful to save radio resources over the air. The basic principle is while one bearer occupies a lot of resources, another one may occupy a few. Therefore resource could be reserved based on some statistical value instead of the sum of maximum bit rates of all bearers. But in this case, the probability that data of MBMS bearers overflows the maximum data amount of dynamic scheduling interval is non zero. Paper [1] indicates it is not proper to transmit the overflow data in next dynamic scheduling interval, which may cause spread de-synchronization to subsequent scheduling periods.  Below two methods are discussed to limit the amount of data dropped by eNBs, namely Admission Control in MCE and Flow Shaping in BM-SC. Lastly a method to drop SYNC packets in the eNB is proposed.

2.1 Admission Control in MCE
MCE is a multicast coordination entity for the whole MBSFN area. It knows the resource reservation for each MCH, multiplexed MBMS services and their QoS in each MCH. When receiving a session start from EPC, the MCE can determine whether a new MBMS services can be played in one MCH or not based on QoS parameters of MBMS bearers already established and the reserved resource for that MCH. If no resource is available in one eNB there is no point sending the data for corresponding bearer with the SYNC protocol, only so eNB can drop it. Instead it seems the MCE should be able to prevent some new bearers from being established for some eNBs. Additionally it would be useful to allow a new bearer to replace an existing one.
As our analysis, we propose

Proposal 1: MCE should have means to prevent some new bearers from being established for some eNBs and also to replace an existing bearer with a new one.
2.2 Flow Shaping in BMSC

Paper ‎[6] indicates a request to support streaming and burst services like file downloading in MBMS. Such services are expected to be non-GBR or have MBR > GBR. Resource will not be reserved based on accumulated MBR value of multiplexed bearers in MCH; otherwise it leads to a waste of radio resources. In order to keep statistical multiplexing gain, resource is reserved to ensure GBR part of all MBMS bearers, but less than accumulated MBR values generally. Data overflow is possible, when many MBMS bearers have larger than average data in one scheduling interval. In addition, burst MBMS services may have lower MCS than streaming MBMS services to ensure good receiving quality. So burst services may multiplex with burst services only in a same MCH. However dropping of part of data of burst service may render useless the whole file, therefore the effective way to reduce data overflow impact is to introduce flow shaping in BMSC. 

In order to perform sensible flow shaping, the BMSC needs to become aware of the resource available and usage of MCH in order to send a matching amount of data via the SYNC protocol ‎[5]. In addition, data of one MBMS bearer will be packed in synchronization sequence with a timestamp, which indicates the start transmission period of synchronization sequence in the air interface. So based on resource usage of MCH and multiplexed MBMS bearers, BMSC can adjust the timestamp of synchronization sequences of different MBMS bearers, and most often prevent data overflow in RAN. Of course the flow shaping should also take the service priority into account, in order to not delay real-time MBMS services. When overflow occurs in RAN, an overflow report may also help adjustment of MBMS bearer transmission. 

Based on above analysis, we propose

Proposal 2: Agree to the need for flow shaping in BMSC and ask SA2 to enable BMSC with that feature to avoid data overflow issue in RAN.

2.3 Dropping in eNB
When overflow occurs in RAN, dropping must be used in order to guarantee that synchronization can be maintained as analysed in [1]. To maintain the SFN property, all eNBs in the MBSFN area should drop the same thing.
But considering resource will be carefully reserved for each MCH by O&M and MCE may control admission of MBMS bearers, the data overflow case should not occur frequently. It may only occur when the BMSC underestimates the amount of MAC/RCL overhead and sends just a bit too much data., therefore we think a simple dropping algorithm such as dropping the tail of the packets for the last MBMS service listed in MCCH may be sufficient. Dropping caused by this simple scheduling algorithm impacts less MBMS bearers than any other scheduling algorithm. The O&M can configure the MCH’s MBMS service list with droppable MBMS service at the tail. Therefore we propose 
Proposal 3: the eNBs will drop packets of MBMS services at the tail of MCH’s MBMS service list when MBMS data is overflow in dynamic scheduling interval. 
3 Conclusion

In conclusion, we propose
Proposal 1: MCE should have means to prevent some new bearers from being established for some eNBs and also to replace an existing bearer with a new one.
Proposal 2: Agree to the need for flow shaping in BMSC and ask SA2 to enable BMSC with that feature to avoid data overflow issue in RAN.
Proposal 3: the eNBs will drop packets of MBMS services at the tail of MCH’s MBMS service list when MBMS data is overflow in dynamic scheduling interval. 
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