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1. Introduction
Although we still have no consensus whether or not to support UL DRB split, majority still agree that double scheduling of same PDCP data should be avoided when reporting BSR to the corresponding eNB [1]. Currently, there are different options to be considered to support BSR for split bearer. In this contribution, we discuss this unsolved issue and the give the corresponding proposal.
2. Discussion
According to the current specification, buffer status reporting is used to indicate the amount of data the UE has available for transmission to help the eNB chooses an appropriate transport block size. The buffer size is the total amount of data available across all logical channels of a logical channel group after all MAC PDUs for the TTI have been built. The amount of data includes all data that is available for transmission in the RLC layer and in the PDCP layer. In case of bearer split, we have the separate MAC entities for MeNB and SeNB, but only one shared PDCP entity. Therefore, the problem is apparently related to how to deal with the data in the PDCP layer. To avoid double scheduling of same PDCP data, we have two kinds of choices, i.e., NW-based solution and NW-control UE-based solution.
For NW-based solution, there are two options, i.e., (a) report the PDCP buffer occupancy to only one eNB and (b) report the PDCP buffer occupancy identically to both eNBs. Basically, NW-based solution has a common shortcoming that the received buffer size is still the mix of all data in the RLC layer and PDCP layer. There is a risk that NW may by misguided by the BSR and under-scheduling may happen [1]. The situation could be worse if there are split bearer and non-split bearer in the same logical channel group. Compared to option (b), option (a) may require coordinating with the other eNB every time when receiving BSR from the UE. It is inefficient if we consider the X2 latency and the UL throughput would be degraded accordingly. Therefore, option (a) is totally infeasible for bearer split.
For NW-control UE-based solution, the UE reports part of the shared PDCP buffer occupancy to MeNB and SeNB based on the configured ratios. By this solution, the UE can decide how much PDCP buffer occupancy should be calculated in the BS for each eNB before sending the corresponding BSR. Basically, the sum of MeNB ratio and SeNB ratio is one. For example, the NW sends the RRC message to inform the UE that the MeNB ratio is 0.4 and SeNB ration is 0.6. After receiving the configured ratios, every time when BSR is triggered, BSR to MeNB will include the data in MAC layer corresponding to MeNB and 40% data in PDCP layer. Similarly, BSR to SeNB will include the data in MAC layer corresponding to SeNB and 60% data in PDCP layer. Compared to NW-based solution, the advantage of NW-control UE-based solution is that NW would have better understanding about the BS because the ratio is configured by NW and the UE follows the ratio to segregate the PDCP buffer occupancy. No under-scheduling would happen in this manner.
Proposal 1: In case of bearer split, UE reports part of the shared PDCP buffer size to MeNB and SeNB in BSR based on the configured ratios.
3. Conclusions
In this contribution, we give the following proposal to report BSR to the corresponding eNB.
Proposal 1: In case of bearer split, UE reports part of the shared PDCP buffer size to MeNB and SeNB in BSR based on the configured ratios.
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