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1   Introduction
In RAN2#83bis meeting, the UP architecture of dual connectivity was discussed and 1A and 3C were down-selected as the baseline solutions. Furthermore, the BSR issue was discussed and the following consensus was agreed: 

For eNB-specific bearer, UE sends BSR information related to specific bearer towards the eNB for which corresponding bearer belongs to.
This agreement is only applicable to 1A where the bearers are all eNB-specific, however, the details are not discussed for this architecture now. On the other hand, for 3C, bearer split is introduced and a EPS bearer is maintained by both eNBs, so the BSR issue is more complicated in 3C. In the last meeting, the number of MAC entities was discussed as well that came to the following agreement: 

UE side MAC entity is configured per Cell Group, i.e. one MAC for MCG and the other MAC for SCG.
We think the BSR issue is related to the MAC architecture, hereby in this paper we analyse the detail BSR issue and clarify some principles for both architecture 1A and 3C with dual MAC only since the number of MAC entitied.
2   Discussion 
2.1   BSR issue for dual MAC in architecture 1A
The UE protocol architecture with dual MAC is shown in the following figure:
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Figure2. UE protocol architecture with dual MAC

In this architecture, all the MeNB-specified bearers associates with a MAC entity “MAC-M”, meanwhile all the SeNB-specific bearers associates with the other MAC entity “MAC-S”. MAC-M and MAC-S work independently. In the uplink, the MAC-M multiplex the RLC-M PDUs into MAC PDU-M, and the MAC-S multiplex the RLC-S PDUs into MAC PDU-S. 

For the BSR issue, the MAC-M and MAC-S can trigger and report the BSR independently, and the legacy procedure can be reused. No standardization effort is needed for this architecture. 

Observation 1: Each MAC reuses the legacy BSR procedure in dual MAC architecture.
2.2   BSR issue for dual MAC in architecture 3C
The UE protocol architecture with dual MAC is shown in the following figure:
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Figure2. UE protocol architecture with dual MAC

In this architecture, all the RLC-M associates with a MAC entity “MAC-M”, meanwhile all the RLC-S associates with the other MAC entity “MAC-S”. MAC-M and MAC-S work independently. In the downlink, since UE can differentiate the RLC-M PDUs or RLC-S PDUs from different MAC entities, so the two logical channels’ ID of a single EPS bearer can be the same. In the uplink, the MAC-M multiplex the RLC-M PDUs into MAC PDU-M, and the MAC-S multiplex the RLC-S PDUs into MAC PDU-S. 

For the BSR issue, MAC-M and MAC-S can trigger and report the BSR independently, and the legacy procedure can be reused. However, the problem of double counting of PDCP available data analysed in figure 2 also exists here, so regardless of UE architecture with single MAC or dual MAC, this problem should be researched.

Proposal 1: The problem of double counting of PDCP available data should be considered in architecture 3C. 

3   Conclusion

In this paper, we analyse the BSR issue for 1A and 3C with dual MAC entities. In dual MAC entities, the legacy BSR procedure can be reused for each independent MAC while the UE MAC architecture should be modified. Furthermore, the problem of double counting of PDCP available data should be researched.
Observation 1: Each MAC reuses the legacy BSR procedure in dual MAC architecture.
Proposal 1: The problem of double counting of PDCP available data should be considered in architecture 3C. 
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