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1 Introduction

UP down-selection has been well progressed last meeting with only 2 options on the table now. In the contribution, issues related to BSR that are commonly applied to both of 1A and 3C are discussed.
2 Discussion
In inter-ENB carrier aggregation both MeNB and SeNB schedule a UE. The scheduling information e.g. BSR and PHR need to be delivered to both nodes. In both candidate UP architectures (i.e. 1A and 3C), certain logical channels are served only by one ENB. Hence buffer status of a logical channel need to be reported to that ENB. All in all, even though it has not been decided as such yet, there will be clear mapping between logical channels and cell groups as shown below for example.
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Fig 1 Example of L2 configuration
In the example of figure 1, BS of LCG 1 and 2 should be reported to the MeNB. BS of another LCG 1 should be reported to the SeNB. There would be two types of approaches to achieve this; Double-triggering approach and Cell Group specific handling approach.
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Fig 2 Double triggering and Cell Group specific triggering
Table 1 below provides some details on each approach.
<Table 1>

	
	Double Triggering approach
	Cell Group specific handling approach

	Regular BSR triggering condition
	Priorities of all logical channels are considered when evaluating whether regular BSR is triggered or not
	Priorities of only relevant logical channels (and LCGs) are considered when evaluating whether regular BSR is triggered or not

	BSR contents
	BSR contains BS of all the LCGs configured for the UE
	BSR contains BS of only relevant LCG configured for the corresponding cell group

	BSR cancellation
	BSR is not cancelled (or triggered again) until the triggered BSR reaches both ENBs (i.e. transmitted over both cell groups)
	BSR is cancelled when it is contained in the MAC PDU for the transmission

	Pros
	Less impact to the UE design
	More impact to the UE design

	Cons
	· Consistent LCG configuration is required (MeNB and SeNB should negotiate beforehand)

· Redundant transmission (resource waste)
	· Each ENB can determine its own logicalChannelConfiguration
· No resource waste due to redundant transmission


Both approaches are feasible. One consideration would be that the same approach between BSR and PHR is desirable. We believe Cell Group specific approach is more suitable to PHR handling. It may require new PHR format in the other approach. 
Proposal 1: To adopt cell group specific handling approach (i.e. BSR contains BS of only relevant LCGs configured for the corresponding cell group and BSR is triggered by the data of relevant LCGs).

Next question is whether new format (possibly reporting more than 4 LCGs) is required. It is tightly coupled with the number of LCGs. If there is need to increase the number of LCGs beyond 4, we may need new format. Since inter-ENB CA/small cell enhancement is mainly for efficiently utilizing the radio resource across the ENBs, it has nothing to do with the number of logical channels. If the number of logical channels is same, there seems no reason to increase the number of LCGs. Provided that each ENB has its own logical channel configuration (i.e. LCGs configured by MeNB are LCGs configured by SeNB are independent), the limitation should be applied per eNB. 
Proposal 2: At most 4 LCGs are configured for a UE by an eNB. Hence, new BSR format is not needed
In our view, it is more logical that LCG configuration of SeNB is determined by SeNB and not affected by the LCG configuration of MeNB. The opposite is also true.
Proposal 3: Logical channel group configuration of an eNB is not affected by that of the other eNB

One may ask whether the same BSR format/BS levels should be applied to the BSR for different ENB (i.e. whether SeNB is mandated to configure the same BSR format/BS levels as what are configured by MeNB). BSR format is determined by the number of LCGs. If the same format is mandated, SeNB would be forced to configure more LCGs than necessary (e.g. if 2 LCGs are configured in MeNB, SeNB shall configure at least 2 LCGs even if there is only one LCH configured for SeNB). It has no technical ground and benefit; different format shall be allowed. 

Proposal 4: BSR format configured for SeNB and that for MeNB can be different. 
The same logic is applied to BS levels. It is not logical to apply normal BS levels to the SeNB BSR only because normal BS level is configured for MeNB BSR. 
Proposal 5: BS levels configured for SeNB and those for MeNB can be different. 

3 Conclusion
Following five proposals are made. It is proposed to discuss them and make agreements.
Proposal 1: To adopt cell group specific handling approach (i.e. BSR contains BS of only relevant LCGs configured for the corresponding cell group and BSR is triggered by the data of relevant LCGs).

Proposal 2: At most 4 LCGs are configured for a UE by an eNB. Hence, new BSR format is not needed

Proposal 3: Logical channel group configuration of an eNB is not affected by that of the other eNB

Proposal 4: BSR format configured for SeNB and that for MeNB can be different
Proposal 5: BS levels configured for SeNB and those for MeNB can be different. 
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