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1 Introduction
In the last RAN2 #83 meeting, UP architectures are down-selected to 1A, 2A, 2C, 3C, and 3D. Although each UP architecture has different impacts on L2 operation in detail, some operations can be discussed commonly. 
In this contribution, we would like to discuss the issues on BSR that can be commonly considered for the down-selected UP architectures.
2 Discussion
In SCE, from the network side, the scheduling nodes for macro cell and small cell are located in different eNBs, i.e., MeNB and SeNB, linked with non-ideal backhaul Xn. From the UE side, the UE would have separate MAC entities for macro cell and small cell, i.e., M-MAC and S-MAC, respectively. Accordingly, for BSR operation, the amount of uplink data available for transmission would be separately calculated in the corresponding MAC entities. Then, in handling the BSR, there can be two possible options as follows:
option 1. Per-UE BSR trigger
option 2. Per-MAC BSR trigger
In option 1, the BSR is commonly triggered per UE (across M-MAC and S-MAC), i.e., the BSR is triggered in M-MAC as well as S-MAC by the BSR trigger events for any MAC entity. For example, uplink data arrival for the small cell triggers a BSR in M-MAC as well as S-MAC. 
In option 2, the BSR is separately triggered per each MAC entity, i.e., the BSR is triggered in one MAC entity by the trigger events for that MAC entity. For example, UL data arrival for the small cell only triggers the BSR in S-MAC.
In both of option 1 and option 2, it may require an interaction between M-MAC and S-MAC to share the buffer status information, e.g., buffer size, in M-MAC and S-MAC. 
For option 1, some issues/problems can be pointed out as follows.

· When a Regular BSR is triggered, the UE should transmit the Regular BSR to the corresponding eNB where the uplink data are supposed to be transmitted. This has a specification impact because it is not clear how to send the Regular BSR to the corresponding eNB in the current spec.
· In option 1, the priority of the logical channels would be compared per UE. Then, there can be a case that, among the logical channels mapped to a MAC entity, e.g., S-MAC, a logical channel has higher priority than the priorities of other logical channels where there are data in buffer; but among all the logical channels, the logical channel has lower priority than the priorities of other logical channels where there are data in the buffer. In this case, the BSR trigger for the uplink data transmission to the SeNB may not work well.
· Since at most one Regular BSR can be transmitted in a TTI, if more than one Regular BSR is triggered for the uplink data transmission to MeNB and SeNB at the same time, we need to discuss how to handle/prioritize the BSRs.
· Since the uplink data transmission to one eNB would trigger the BSR in a common manner, the UE would transmit the BSR more often than option 2. This may increase a signaling overhead.
From the above analysis, option 1 seems to have many issues to be solved. Thus, we propose to support per-MAC BSR trigger in SCE. 
Proposal 1. It is proposed that per-MAC BSR trigger is supported in SCE. 
If the BSR is triggered per MAC, the corresponding MAC transmits the triggered BSR to the corresponding eNB.

One issue is that, the S-MAC may not be able to transmit the BSR directly to the SeNB when there is no uplink resource to transmit the BSR to the SeNB. We think this is not a critical issue because it can be resolved by the following options:
· The SeNB always configures the UE with D-SR.

· The S-MAC performs a random access (RA) procedure on the small cell.
3 Conclusions

In this contribution, we look into the BSR operation for the UE with dual connectivity. As a result, we proposed that:
Proposal 1. 
It is proposed that per-MAC BSR trigger is supported in SCE. 
4 References

[1] 3GPP TR 36.842, V0.2.0: Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher layer aspects (Release 12)
[2] 3GPP TR 36.932, V12.1.0: Scenarios and requirements for small cell enhancements for E-UTRA and E-UTRAN  (Release 12)
3GPP


