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1 Introduction

RAN#62 has approved WI on dual-connectivity including both 1A and 3C to be standardized. One issue of 3C is the ambiguity around BS computation. This contribution discusses possible solutions.
2 Discussion
Buffer Status is a 6 bit index indicating the amount of data available for transmission in PDCP and in RLC of a LCG. In the legacy system or in 1A architecture, there is one PDCP and one RLC per bearer. The whole PDCP data available for transmission is reflected in the corresponding BS. It is not that simple in 3C bearer where PDCP is shared by two RLC entities. Ideally, UE is required to report to an ENB the exact amount of data that will be served by the ENB. That involves prediction w.r.t how much uplink resource would be granted from which ENB. It is not feasible in practice.
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Fig 1 Buffer Status Computation for 1A bearer and 3C bearer
In feasibility point of view there would be four types of solutions.

· Solution 1: Dynamic uplink splitting with redundant reporting
· Split is autonomously done by UE (i.e. UE decides which SDU is transmitted on which cell group)
· Amount of PDCP data is reflected both in the BSR for MeNB and in the BSR for SeNB, hence the reported buffer status of the LCG is not correct but over-estimated. 
· There is no UE impact in BS computation. 
· Solution 2: Dynamic uplink splitting with correct reporting
· Split is autonomously done by UE

· PDCP data is not reported twice. UE make it sure that a PDCP SDU/PDU is reported to only one ENB

· It may be difficult to define/test the UE behaviour   
· Solution 3: Static uplink splitting
· MeNB signals the split ratio. UE split and reports the amount of PDCP data accordingly.
· PDCP data is reported according to the ratio. 

· It may be difficult to define/test the UE behaviour (e.g. with how long time window the split ratio is applied) 
· Solution 4: No uplink splitting 

· MeNB signals which eNB PDCP data is to be transmitted. 
· If it is SeNB, then BS reported to the SeNB reflects both PDCP data and RLC data. BS reported to the MeNB reflects only RLC data.
· It may be relatively easy to define/test the UE behaviour
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Fig 2 Possible solutions for BS computation in 3C
Major internet services are downlink heavier. Throughput enhancement from bearer split is thus more important in that direction. Not only because of asymmetric traffic characteristics, uplink bearer split may not be feasible sometime due to e.g. uplink power limitation. In light of these, solution 4 seems a good compromise.
Proposal 1: To not apply uplink bearer split (i.e. PDCP PDU is transmitted only through an instructed cell group)

Proposal 2: PDCP data of 3C bearer is reflected in the BS destined to the corresponding eNB only
To realize ‘no split’ approach, following impacts are foreseen.

· Split indicator (either MCG or SCG) per split bearer in 36.331
· BSR Triggering in 36.321
· When new PDCP data arrives for the split bearer, regular BSR is triggered only for one of Cell Groups (not both Cell Groups)
· LCP procedure in 36.321

· PDCP data of split bearer is considered for the logical channel prioritization of a cell group
· The definition of PDCP data available for transmission in 36.323

· New text is needed for ‘split-bearer’ in section 4.5 to specify that it is considered only for a certain cell group
3 Conclusion
It is proposed to not apply uplink bearer split in 3C to simplify UE behaviour. 
Proposal 1: To not apply uplink bearer split (i.e. PDCP PDU is transmitted only through an instructed cell group)

Proposal 2: PDCP data of 3C bearer is reflected in the BS destined to the corresponding eNB only
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