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1. Introduction
In RAN3 #66 meeting, packet dropping is discussed [1] and divided into 2 sub-issues:
· When to drop?

· Alt. 1A: At the end of each synchronisation period

· Alt. 1B: At the end of the scheduling period

· How to drop?

· Alt. 2A: drop the packet of the last MTCH [2]
· Alt. 2B: uniform dropping [3]
In this contribution, we give further considerations on this issue, and identified three solution packages. 
2. Discussion
Option 1: Alt. 1A + Alt. 2A
Since SYNC PDU Type 3 is introduced, the impact of consecutive packet loss on M1 can be ignored. In this case, if one SYNC sequence can not be scheduled in one DSP, the remaining can be scheduled in the following DSP(s) because the probability of muting in the following DSP which is a very important consequency of cross-DSP scheduling, can also be ignored. If the above Alt. 1A is accepted, then uniform dropping is useless due to the smooth gain in the whole synchronization period which is very large. However this option, i.e. Alt. 1A + Alt. 2A, will break current agreements in stage 2, e.g. muting to the DSP end in the case of consecutive packet loss, scheduling packet in the DSP followed by timestamp and etc. This option may lead to long-duration muting, which can be up to a whole synchronization period even through the probability is very very low. In addition, if an eNB is reset and rejoin the session, option 1 causes the eNB not transmit anything until the start of next synchronization period because the mapping relationship from SYNC sequence to DSP is broken. In a worst case, this can cause about 10-minute downtime. This is clearly unacceptable, since operator want short downtime. In case dynamic MBSFN area is supported in the future, this problem also occurs when an eNB dynamically joins an existing MBSFN area.
Option 2: Alt. 1B + Alt. 2B
It is possible that packet arrival in each DSP is fluctuant since it is unclear whether or not flow shaping in BM-SC is performed in future versions, especially for MBR >GBR case. If the eNB performs packet dropping at the end of DSP and no flow shaping in BM-SC, the probability of packet dropping becomes bigger. In this case, uniform dropping is better in order to avoid impacting the last MTCH too much. But for R9 MBMS, this is not a problem since GBR = MBR and only GBR MBMS bearer is supported.
Option 3: Alt. 1B + Alt. 2A
Dropping packet at the end of DSP can avoid the problem of supporting dynamic MBSFN area as mentioned in option 1. And dropping the last MTCH is sufficient for R9 MBMS due to the characteristic of GBR = MBR. If we can assume that flow shaping is always performed in BM-SC for MBR >GBR case in the future, than this option is a good choice.

In summary, option 1 can support QoS (PLR) better than option 2 due to less packet dropping, but current agreement of muting in the eNB is broken. At the same time option 1 will lead to long-duration muting in case consecutive packet loss occurs and SYNC PDU TYPE 3 is not used or does not work well. Furthermore, option 1 has forward compability issue to support dynamic MBSFN area in the future. On the contrary, option 2 and option 3 can avoid muting extension and the problem of supporting dynamic MBSFN area, but option 2 is a little bit complex than option 3 and leads to more packet dropping. If flow shapping is performed in the BM-SC, the gain of uniform dropping is reduced significantly. Compared to option 2, option 3 is simpler but it assumes that flow shaping is performed in BM-SC if MBR > GBR is support in the future. 
The advantages and disadvantages of each option are compared in following table 1. According to the comparison, we prefer to option 3 slightly.

Table 1: Comparison of the options

	
	Option 1

(SYNC period end + last MTCH)
	Option 2

(DSP end + uniform dropping)
	Option 3
(DSP end + last MTCH)

	complexity
	Simple
	Complex (maybe need new parameter on M2)
	Simple

	Impact on current agreements
	Yes 

(need to change muting and scheduling related agreement in RAN2)
	No
	No

	Dependency of flow shaping in BM-SC
	No
	Yes

(assume no flow shaping in BM-SC)
	Yes

(assume flow shaping in BM-SC if MBR>GBR)

	Muting extension
	Yes.

(Long-duration muting but rare case)
	No
	No

	Impact on PLR
	Small
	Bigger than option 1
	Small
(assume flow shaping in BM-SC if MBR > GBR)

	Dynamic MBSFN area issue
	Yes

(Lead to bad user experience when an eNB is reset or (re-)join the MBSFN area)
	No
	No


3. Conclusion

This contribution give further considerations on packet dropping issue, and identified three solution packages for the two sub-issues. We propose:

Proposal: RAN3 is proposed to select one option in section 2 for packet dropping.
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