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1 Introduction
In #83bis meeting, it was agreed that 

Agreements

1. For eNB-specific bearer, UE sends BSR information related to specific bearer towards the eNB for which corresponding bearer belongs to.
The principle of the agreement for the eNB-specific bearer is that the buffer status information related to the data of the radio bearer should be directly informed to the corresponding scheduling eNB to which the data would be transmitted. 
In this contribution, we discuss the remaining issues on BSR operation in dual connectivity taking the above agreement into account. 

2 Discussion
BSR is controlled by the timers (periodicBSR-Timer and retxBSR-Timer) and, optionally the parameters (logicalChannelGroup) which are configured by the network. In the legacy system, as there is only one eNB, BSR related timers are managed per UE by one eNB. With dual connectivity where multiple eNBs are involved, each eNB is likely to have different radio channel and traffic conditions. Accordingly, each eNB might want to differently configure the BSR related timers and parameters. Therefore, we think each eNB should be able to independently configure the BSR related timers and parameters so that BSR operation is independently performed per MAC entity.

Proposal 1. BSR related timers and parameters are independently configured per MAC entity. 
With proposal 1, if both MAC entities trigger BSR when BSR triggering condition is met for a cell, frequent BSR triggering is expected. This is not desirable from resource efficiency point of view considering that the BSR itself is a signaling overhead. Moreover, it requires additional specification work such as handling of BSR related timers upon triggering of BSR by the other MAC entity.
Proposal 2. When BSR triggering condition is met for a cell, only corresponding MAC entity triggers BSR.
With proposal 1 and 2, the next question is how to generate the BSR MAC CE when reporting BSR. There are two options: The triggered BSR contains BS value for all logical channels (option 1) or the triggered BSR contains BS value for only the logical channels mapped to the MAC entity where the BSR is triggered (option 2).
Option 1. BSR contains BS values for all logical channels
· It should be discussed when it is useful for the UE to report the BS information of the logical channels served by other eNB. One possible use case is when the MeNB uses the BS information of the logical channels served by the SeNB for SCG SCell addition/removal. It may be also useful when the SeNB uses the BS information of the logical channels served by the MeNB to request SCG SCell addition/removal. However, the BS information can be exchanged between eNBs, and the report from UE may not be so essential. 
· In order to set the actual BS value of the LCGs managed by other MAC entity, there should be a close interaction between MAC entities. Even though it has not been discussed yet, if LCG is defined per UE, i.e. LCG ID is unique in a UE, we can rely on legacy BSR MAC CE generation. If LCG is defined per MAC entity, i.e., LCG ID is unique in a MAC entity, we may need a new BSR format to identify the eNB to which the BSR is targeting, e.g., allocating new LCID or using a reserved field in the header. In addition, it should be discussed how to manage the BSR related timers when the BSR is sent to other eNB: For example, restart the BSRretx-timer in the M-MAC when BS information is reported to the SeNB?
Option 2. BSR contains BS values for logical channels mapped to the corresponding MAC entity
· No interaction between MAC entities is needed. Each MAC reports the BS value of its own LCGs. In the BSR MAC CE, the BS value of the LCGs managed by other MAC entity can be set to pre-defined value, e.g., zero if LCG is defined per UE. If LCG is defined per MAC, we can rely on legacy BSR MAC CE generation.
Both option 1 and option 2 may need additional specification work on generating BSR MAC CE depending on the LCG management in dual connectivity. However, there is no clear motivation to include the BS information of all logical channels and option 1 requires a close interaction between the MeNB and the SeNB in order to inform the BSR trigger in real time. Therefore, it seems that option 2 is slightly preferable to option 1.
Proposal 3. The triggered BSR contains BS value for only the logical channels mapped to the MAC entity where the BSR is triggered.
As already mentioned above, LCG can be defined per UE or per MAC entity in dual connectivity. 
If LCG is defined per UE, i.e. LCG ID is unique within a UE, there may be a LCG shortage problem since the number of LCG is currently limited to 4. If LCG is defined per MAC, LCG ID is unique within a MAC entity, but can be overlapped between the MAC entities. From RRC signaling point of view, no problem is foreseen to support LCG per MAC entity. 
From the observations for proposal 3, LCG per UE is good for option 1 while LCG per MAC entity is good for option 2. As we think that option 2 is better than option 1, we propose that LCG is defined per MAC entity.
Proposal 4. LCG is defined per MAC entity. 

For a split radio bearer, there are two logical channels served by two MAC entities. Consequently, it is very natural that a split radio bearer is mapped to two LCGs.
Proposal 5. A split radio bearer is mapped to two LCGs as it has two logical channels served by two MAC entities. 
3 Conclusions
In this contribution, we discussed BSR operation in dual connectivity and propose the following:
Proposal 1. BSR related timers and parameters are independently configured per MAC entity. 
Proposal 2. When BSR triggering condition is met for a cell, only corresponding MAC entity triggers BSR.
Proposal 3. The triggered BSR contains BS value for only the logical channels mapped to the MAC entity where the BSR is triggered.
Proposal 4. LCG is defined per MAC entity. 

Proposal 5. A split radio bearer is mapped to two LCGs as it has two logical channels served by two MAC entities. 
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