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1 Introduction
According to the agreement achieved in RAN2#83bis meeting, some general agreements on UP architecture selection and BSR 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.
However, the detail of the UE BSR report (e.g. how the SeNB acquire the related BSR information) is still unclear. In this contribution, the BSR report issue for Architecture 1A/3C will be further considered. 
2 Discussion
The Buffer Status reporting procedure is used to provide the serving eNB with the information about the amount of data available for transmission in uplink. Since only one eNB can provide service for Rel-11 UE, the UE only needs to report the data available for transmission towards one eNB. Since the UE supporting dual connectivity works under more than one eNBs and different radio bearers may be burdened by different eNBs, the scheme of BSR triggerring and reporting needs to be modified. Hence, the detail of BSR handling for architectuer 1A and 3C will be analyzed as following.

2.1 BSR handling for Architecture 1A

Alternative 1A is the combination of S1-U that terminates in SeNB + independent PDCPs (no bearer split). It can be depicted on Figure 1 shown below.
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Figure 1: Alternative 1A

Since S1-U terminates both in the MeNB and the SeNB and different eNBs bear the different EPS bearers, each eNB can independently manage the corresponding EPS bearers. According to the last meeting, it is agreed to forward BSR information related to specific bearer towards the related eNB, but the detail of eNB acquiring BSR (e.g. eNB gets the BSR by UE directly report, or by other eNB’s exchange) has not been discussed. Hence, the means of eNB acquiring BSR needs to be considered, and there are two options of BSR report can be chosen for Architecture 1A.

Option1: The UE reports the BSR information related to specific bearer to the related eNB directly.

Option2: The UE reports the BSR information of all the configured bearers to one eNB, and the BSR info related to other eNB should be exchanged between eNBs.

For Option1, the delay between eNBs will be saved. And for Option2, the radio resource overhead of BSR report to more than one eNBs may be saved.  
Considering each eNB (i.e. the MeNB or the SeNB) has its own MAC entity, the eNB only need to schedule the radio bearers allocated to it, and the one eNB doesn’t need to schedule the radio bearers transmitted on other eNB, and also it doesn’t need to know the UL buffer info for radio bearers allocated to other eNB. Then there is no need to report the BSR information related to the eNB1 to the eNB2. In addition, the transmission delay of non-ideal backhaul between eNBs is up to 60ms. Considering the long delay of UL data scheduling will decrease UE’s throughput. Hence, Option1 might be the recommended solution reporting BSR info for Architecture 1A.  
Proposal 1: For Architecture 1A, the UE reports the BSR information related to specific bearer to the related eNB directly. 
2.2 BSR handling for Architecture 3C
Alternative 3C is the combination of S1-U that terminates in MeNB + bearer split in MeNB + independent RLCs for split bearers. It can be depicted on Figure 2 shown below.
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Figure 2: Alternative 3C

If the UL bearer splitting is not supported, similar as Alternative 1A, the BSR of a specific bearer should be report the related eNB directly. Otherwise, how to report BSR should be further discussed. The following is two potential options reporting BSR for Architecture 3C:
Option1: The UE reports the BSR information of a specific uplink of split bearers to the related eNB directly.

Option2: The UE reports the BSR information of all uplinks of split bearers to one eNB, and the BSR info of the uplink related to other eNBs should be exchanged between eNBs.

Considering the backhaul delay as analysis above, option1 is preferred slightly. 
Proposal 2: For Architecture 3C supporting the UL bearer splitting, the UE reports the BSR information of a specific uplink of split bearers to the related eNB directly.
In addition, since one UE’s radio bearer will be transmitted by both the MeNB and the SeNB for Architecture 3C, more details about buffer size calculating should be considered. Currently, the size of the available PCDP PDU/SDU and the available RLC PDU/SDU is summed as the buffer size. If the same calculation method for each uplink of split bearers is applied for Alternative 3C, the network will acquire a larger available data size than the one the UE really needs for the split bearer, because the available data size of the PDCP PDU/SDU has been reported twice for the network. Then, the MeNB and the SeNB will allocate a larger UL-grant to the UE, which results in the waste of the UL resource allocation. 
Observation 1: The buffer size calculating for each uplink of split bearers has double counting issue.
Based on above analysis, it should be considered how to allocate UL-grant for the split bear from different eNB. There are two options can be considered as follows:

Alt1: UE calculates the different uplink data buffer size of one split bearer towards different eNBs based on UL flow control, and reports the different value to different eNB.
Alt2: UE reports the same uplink data buffer size of one split bearer towards different eNBs (eliminating repeat calculation), and the network decides how to distribute available data and schedule UL-grant properly for different cells.

The main difference between Alt1 and Alt2 is by which equipment to distribute available data to different eNBs. Alt1 is the UE decision manner, and Alt2 is the network decision manner. Since UL flow control is done at UE side analyzed in [5], UE can know how much data will be allocated to transmit on the MeNB or the SeNB, and the UE has the ability to report different BSR to different eNB according to UE’s requirement. However, if Alt2 is chosen, in network side, the co-ordination between MeNB and SeNB seems inevitable to achieve more reasonable effect of data distribution. Hence, it is better to choose UE decision manner.         
Proposal 3: UE calculates the different uplink data buffer size of one split bearer based on UL flow control, and reports the different value to different eNB.
3 Conclusion
According to the analysis in section 2, we have the following observations and proposals:

Proposal 1: For Architecture 1A, the UE reports the BSR information related to specific bearer to the related eNB directly. 
Proposal 2: For Architecture 3C supporting the UL bearer splitting, the UE reports the BSR information of a specific uplink of split bearers to the related eNB directly.
Observation 1: The buffer size calculating for each uplink of split bearers has double counting issue.
Proposal 3: UE calculates the different uplink data buffer size of one split bearer based on UL flow control, and reports the different value to different eNB.
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