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1 Introduction
In DC, regarding BSR the followings are agreed,

RAN2 #85 meeting [UP, R2-140900]

1. BSR configuration is independent per MAC entity.
2. When BSR triggering condition is met for a cell group, only corresponding MAC entity triggers BSR. FFS for PDCP data arrival in 3C case.
3. LCG is defined per MAC entity.
4. BS information is reported only to the corresponding eNB.
5. Double scheduling of same PDCP data should be avoided.
RAN2 #85bis meeting [Main]

1. We do not support UL bearer split in Rel-12 assuming that it causes less complexity and helps the progress of the WI. 

2. For split bearers, the network configures via RRC over which link the UE transmits UL PDCP data. 

3. The UE does not report PDCP data as available to the other eNB
In this contribution, we discuss FFS issue, i.e., BSR for PDCP data arrival in 3C case, based on the agreement we made at the last RAN2 #85bis meeting, i.e., not to support UL bearer split in Rel-12.
2 Discussion
Without UL bearer split, the remaining issue on BSR for split bearer is how to trigger BSR upon PDCP SDU arrival. Given that there are two MAC entities in UE side, two options can be considered as follows: 
· Option 1: When PDCP SDU arrives in the PDCP buffer, BSR is triggered in one MAC entity.
· When PDCP SDU arrives in PDCP buffer, only the MAC entity over which PDCP SDUs are to be transmitted (red line) triggers BSR while the other MAC entity (grey line) does not trigger BSR.
· Option 2: When PDCP SDU arrives in the PDCP buffer, BSR is triggered in both MAC entities.
· When PDCP SDU arrives in PDCP buffer, both MAC entities trigger BSR regardless of over which MAC entity PDCP SDUs are to be transmitted. In a MAC entity over which PDCP SDU is not to be transmitted, the amount of PDCP SDU in the PDCP buffer is calculated as zero.
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Figure 1. BSR trigger: Option 1 (Left) and Option 2 (Right)

For Option 2, in the MAC entity over which the PDCP SDU is not to be transmitted, BSR would be transmitted more frequently than it is configured due to the triggered BSR in other MAC entity. Assuming that the BSR related timers and parameters are already properly configured for sufficient BSR transmission, additional BSR transmission would not provide any gain but only increase the signalling overhead. Thus, for split bearer without supporting UL bearer split, Option 1 is preferred. 

Proposal 1: For split bearer, upon PDCP SDU arrival, BSR is triggered only in the MAC entity over which the PDCP SDUs are to be transmitted.
A split bearer can be reconfigured according to the radio environment, data traffic, or scheduling policy, e.g., a split bearer can be reconfigured to an MCG bearer, or the path to which the PDCP SDUs are to be transmitted can be changed. Since the stored PDCP SDUs does not trigger BSR, BSR might not be triggered upon bearer reconfiguration unless a new PDCP SDUs arrives in the PDCP buffer. When a BSR trigger condition is satisfied later, BSR will be triggered and the stored PDCP SDUs will be reported to the corresponding eNB. However, from the scheduling point of view, it might be beneficial to trigger BSR towards the corresponding eNB upon bearer reconfiguration in order to provide the UL grant as soon as possible. Therefore, upon bearer reconfiguration, it would be beneficial to consider the stored PDCP SDUs as a newly received PDCP SDUs and trigger the BSR.

Proposal 2: For split bearer, upon bearer reconfiguration, the UE shall consider the stored PDCP SDUs as newly received PDCP SDUs and trigger the BSR.  
3 Conclusions
In this contribution, we look into the remaining issues on BSR and propose the followings: 
Proposal 1: For split bearer, upon PDCP SDU arrival, BSR is triggered only in the MAC entity over which the PDCP SDUs are to be transmitted.

Proposal 2: For split bearer, upon bearer reconfiguration, the UE shall consider the stored PDCP SDUs as newly received PDCP SDUs and trigger the BSR.  
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