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1 Introduction
According to the BSR agreements achieved in previous RAN2 meeting, RLC STATUS PDUs are transmitted to corresponding eNBs via the corresponding Uu interface, and when BSR triggering condition is met for a cell group, only corresponding MAC entity triggers BSR. However, how to handle BSR report issue when PDCP data arrival in 3C case is still FFS. In this contribution, this remaining issue will be further discussed.
2 Discussion
Currently, the size of the available PCDP PDU/SDU and the available RLC PDU/SDU is summed as the buffer size. However, for Architecture 3C, one split bearer is related to one PDCP entity but two RLC entities, hence how to calculate the available data at the PDCP should be reconsidered.
For DL bearer split without uplink split case, PDCP PDU in uplink is only submitted to one UE RLC entity, and this related RLC entity is to deal with the PDCP PDU/RLC SDU and deliver the data to the related MAC entity. In addition, only the RLC STATUS PDUs are transmitted on another link of the UE, and the available data of such logical channel shall only include the available data in the RLC layer. Hence, no additional mechanism is needed for this case. And, for buffer size calculation, each MAC entity will calculate the available data at RLC layer based on existing buffer size calculation scheme, but only one MAC entity will calculate/sum the available data at PDCP layer.

Proposal 1: For DL split bearers, the available data of the logical channel on which no data are transmitted shall only include the available data in the RLC layer.
For UL bearer split case, PDCP PDU in uplink is to be submitted to two RLC entities of the UE, this is different from DL bearer split case. Hence, at RLC layer, the existing definition of data available for transmission can be used for split bearers in uplink. But for PDCP layer, additional mechanism is needed and several alternatives are introduced as follows:
· Alt1: report the same amount of data identically to both eNBs.

· Alt2: report the data as being available for transmission towards one eNB only.

· Alt3: tailor the report based on signalled ratio.

· Alt3a: the UE maintains one PDCP buffer but only reports to each eNB a part of the buffer size (with granularity of PDCP PDUs) based on configured ratio. 

· Alt3b: the UE maintains two PDCP buffers (one for MeNB and one for SeNB) where incoming data is split into these two buffers based on the configured ratio. The UE then reports to the MeNB the MeNB PDCP buffer, and reports to the SeNB the SeNB PDCP buffer.

· Alt4: report the amount of PDCP data as zero to both eNBs.
· Alt5: do not support uplink bearer split.
If Alt1 is chosen, the risk of double scheduling should be happened. Since the same amount of buffer size is reported to all aggregate eNBs, without any additional handling, each eNB will schedule UL-grant based the redundancy BSR information and thus uplink scheduling/BSR reporting resource is wasted. In addition, this redundancy scheduling issue can be solved by smart scheduling and the coordination between eNBs. Hence, extra eNB complexity and inter-eNB signaling will be introduced. If the MeNB and the SeNB coordinates with each other for each BSR, the UL data transmission will be delayed due to the non-ideal backhaul.
If Alt2 is chosen, it should be defined that which eNB is the selected node to take BSR reporting. If the target is to get efficient UL split performance, the available data might be better scheduled in two links, thus the smart scheduling and the coordination between eNBs are also needed.

If Alt3 is chosen, the double scheduling problem can be avoided, but another issue to get an efficient ratio exists. The ratio should be configured considering several factors such as split ratio of PDCP SDUs for different eNBs, the size of UL-grant received in this TTI, the size of available to transmit, cell interference, overload and so on. And the signaling for sending the ratio is expected to be frequent so as to achieve a UL per-UE throughput gain. Considering so much impact factors and the time scale of SCE WI, it is not easily to get an efficiency ratio to maintain/improve user performance. 
If Alt4 is chosen, the data at the UE’s PDCP layer does not trigger BSR. The BSR is only triggered due to the data available for transmission in the RDCP entity. It actually modifiies the definition range of available data in PDCP layer, and completely changes the triggering and the report data of BSR. 

From the analysis shown above, Alt1 and Alt2 cannot solve the double scheduling issue without signaling forwarding and smart coordination over non-ideal backhaul. Thus, the two options are to be excluded. And Alt4 is not a suitable solution due to its complexity. Furthermore, reporting based on signaled ratio can be a candidate solution to avoid double scheduling, but the ratio cannot be decided easily. Therefore, we prefer Alt5 as the baseline for R12 DC.

Proposal 2: RAN2 is suggested not to support uplink bearer split for Rel-12 DC considering the complexity of BSR enhancement.
3  Conclusion
According to the analysis in section 2, we have the following observations and proposals:
Proposal 1: For DL split bearers, the available data of the logical channel on which no data are transmitted shall only include the available data in the RLC layer.
Proposal 2: RAN2 is suggested not to support uplink bearer split for Rel-12 DC considering the complexity of BSR enhancement.
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