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1 Introduction
In the previous RAN2 meeting, the agreements on UP architecture enhancement have been achieved as follows:

· In the SI, we progress UP architectures that support operation with and without bearer split. 

· We will continue with 1A and 3C. (Security impacts to be verified with SA3 for solution 1A).

· For eNB-specific bearer, UE sends BSR information related to specific bearer towards the eNB for which corresponding bearer belongs to.
· RLC STATUS PDUs are transmitted to corresponding eNBs via the corresponding Uu interface.
· UE side MAC entity is configured per Cell Group, i.e. one MAC for MCG and the other MAC for SCG.
However, the detail of BSR report (e.g. how the SeNB to acquire the related BSR information) is still unclear. In this contribution, the issue of BSR report will be further considered. 
2 Discussion
The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data available for transmission in the UL buffers of the UE. But for dual connectivity, the UE works under more than one eNB and different radio bearers may belong to different eNBs. Thus the BSR scheme needs to be reconsidered. Considering the analysis and the proposal on UL bearer split in [6], it is preferred that no bearer splitting is supported for the UL. Therefore, the following discussion on the BSR focuses on the case without uplink bearer split.
The BSR mechinism enhancement for dual connectivity is discussed in the following aspects:
(1) BSR report

Considering the dual connectivity architecture, the eNB needs not to know the UL radio bearer buffer information for other eNBs, so there is no need to report BSR information related to one eNB to another eNB. In addition, the maximal transmission delay of non-ideal backhaul between eNBs is up to 60ms. The long delay of UL data scheduling will decrease UE’s throughput and the data buffered may be discarded. And the signaling/message of BSR information forwarded between eNBs needs to be specified in TS 36.423 specification. Hence, the recommended BSR report scheme is to report the BSR information related to specific bearer to the related eNB directly.
Proposal 1: To clarify that for eNB-specific bearer, UE sends BSR information related to specific bearer towards the eNB for which corresponding bearer belongs to, via the corresponding Uu interface.
(2) BSR MAC CE format

To report the BSR information to the corresponding eNB, each LCG of the UE has to belong to either MeNB or SeNB. As the UE is configured with two different MAC entities, the corresponding mapping relationship between MAC and LC/LCG should be changed to per MAC entity mapping. Then the mapping relationship between MAC entity and LC/LCG can be used to distinguish the LC(s)/LCG(s) with the same ID. This is similar to the LCID numbering of MBMS and unicast, as the LCID of MBMS bearer can be same as the LCID of unicast bearer [7].l Thus there is no need to extend the maximum number of LCID/LCG. .
For dual connectivity, the data of eNB-specific  bearer is transmitted to different eNB. Thus, the Buffer Size information of one bearer related to MeNB needs not to be transmitted to the SeNB, and vice versa. According to BSR MAC CE format described in TS 36.321, the BSR information will be built and reported based on each LCG, and the Buffer Size field identifies the total amount of data available across all logical channels of a LCG. Based on the current BSR format and the analysis given above for LC/LCG, the current BSR MAC CE can be reused for per eNB BSR reporting.

Proposal 2: There is no need to extend the LCG ID and LCID. Current BSR MAC CE can be reused for per eNB BSR reporting.
(3) BSR parameters configuration

Two timers are introduced for BSR scheme to restrict UE’s BSR report. The BSR timers are configured per UE, and defined as periodicBSR-Timer and retxBSR-Timer. Accordingly, the timer maintenance is also defined per UE. But for dual connectivity, as the UE has two MAC entities and per eNB BSR report scheme, the BSR timer configuration and maintenance mechanism should be managed per eNB. Then for UE’s each MAC entity, per eNB timer configuration for current periodicBSR-Timer/retxBSR-Timer and per eNB timer maintenance handling should be introduced. Since the value configuration of BSR timer is related to the QoS, buffer size, and the signaling overload via Uu interface, each eNB needs to configure its own BSR timer based on its own situation, and the BSR timer value configured by the MeNB might be independent of the one configured by the SeNB. When the trigger event for a eNB’s BSR reporting is fulfilled, the BSR for the eNB will be built and the BSR timer for the eNB will be started / restarted.
Proposal 3: The configuration and management of BSR reporting such as trigger event, periodicBSR-Timer and retxBSR-Timer shall be handled per eNB.
(4) Buffer size calculation
Currently, the size of the available PCDP PDU/SDU and the available RLC PDU/SDU is summed as the buffer size. Considering the dual connectivity architecture, the calculation scheme should be reconsidered.

For Architecture 1A, one bearer is configured for one eNB. Thus the buffer size calculation is same as current scheme. 
For Architecture 3C, even no uplink bearer split is support, the RLC STATUS PDUs for downlink data are transmitted to both eNBs via Uu interface. For the specific DRB ( i.e. the bearer with downlink splitting but without uplink splitting), if uplink RLC data PDUs of the DRB is transmitted on the MeNB, only RLC STATUS PDUs of the DRB are transmitted on the SeNB in uplink. For the specific DRB, if uplink RLC data PDUs of the DRB is transmitted on the SeNB, the RLC data PDUs of SRBs and the RLC STATUS PDUs of the DRB are transmitted on the MeNB in uplink. Hence, for the eNB on which only RLC STATUS PDUs of the DRB are transmitted, the buffer size of the logical channel related to the DRB should be calculated as the total size of all available RLC STATUS PDUs for the eNB, and the data available at the PDCP layer shall not be considered for the Buffer Size calculation of the logical channel.
Proposal 4: For the 3C DRB without UL bearer split, the available data of the logical channel on which no data are transmitted shall only include the available data in the RLC layer.
3  Conclusion
According to the analysis in section 2, we have the following observations and proposals:
Proposal 1: To clarify that for eNB-specific bearer, the UE sends BSR information related to specific bearer towards the eNB for which corresponding bearer belongs to, via the corresponding Uu interface.
Proposal 2: There is no need to extend the LCG ID and LCID. Current BSR MAC CE can be reused for per eNB BSR reporting.

Proposal 3: The configuration and management of BSR reporting such as trigger event, periodicBSR-Timer and retxBSR-Timer shall be handled per eNB.

Proposal 4: For the 3C DRB without UL bearer split, the available data of the logical channel on which no data are transmitted shall only include the available data in the RLC layer.
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