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Discussion and Decision
1      Introduction

RAN2 discussed whether to support UL bearer split (specifically PDCP data split) in two meetings without a conclusion. After RAN2#85 meeting, an email discussion [85#22][LTE/DC] UL bearer split was tasked to discuss details on UL bearer split (see email discussion report [1]). In this contribution, we discuss the challenges for each solution to support UL PDCP data split. Due to the diverse views from companies, we propose to defer to support UL PDCP data split in Rel-12.
2      Discussion
In Figure 1, we show two UL protocol structures: no PDCP data split vs. PDCP data split. In both structures, MCG bearer (in blue) and split bearer (in green) are shown, and we assume that PDCP data of split bearer is at least transmitted to SeNB. Since RAN2 has already agreed that RLC Status PDU are transmitted to corresponding eNBs, the remaining open issue is whether to support PDCP data split (as shown in Figure 1b).
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Figure 1: UL bearer protocol structure
The motivation to introduce PDCP data split is to improve UL user throughput. Therefore if there are issues which impact UL user throughput, such impacts should be evaluated. One of the challenges of PDCP data split is to determine how BSR is reported, which has impact on both performance and protocol implementation (e.g. whether to have one or two PDCP data buffers). Below is the email discussion summary from the rapporteur [1]:
	6.
Which of the alternatives do companies see as most suitable to calculate data available for transmission at PDCP for split bearers in uplink?


It should first be noted that the discussion originally started with only three proposals (two were added during the course of the discussion) and that 6 companies did not want to select a proposal questioning their. In addition, some companies seem to be mixing LCP and BSR.

1)
report the same amount of data identically to both eNBs : 3 companies.

2)
report the data as being available for transmission towards one eNB only : 5 companies.

3)
tailor the report based on signalled ratio : 11 companies.

4)
report the amount of PDCP data as zero to both eNBs : 2 companies.

5)
report the data as being available for transmission towards one eNB only until it exceeds a threshold. If the available data is above the threshold, the exceeded amount of data is reported to the other eNB : 1 company.


Since a majority of companies supported the third option and since with ratios ranging from 0% to 100% for both MCG and SCG, alternatives 1, 2 and 4 are also possible, it is proposed to agree the third alternative.


Proposal 6: to calculate data available for transmission at PDCP for split bearers in uplink, ratios of the buffered data are used to report the BSR in MCG and SCG.


Each of the solution has some un-resolved issues or performance degradation. We briefly list the challenges and complexity of each solution below. As there were extensive discussion in the email and contributions, further details are not repeated here. Such performance impact should be carefully investigated and further study. 

	Options
	Challenges and Complexity

	1. Report same amount to both eNB
	This solution may waste resource allocation since it may lead to double allocation problem.

	2. Report to only 1 eNB
	This solution relies on inter-eNB synchronization. However, X2 introduces latency issue.

	3. Report based on ratio
	This solution assumes the sum of the split ratio is 1, which means PDCP data split is done with a fixed ratio. Study on DL bearer split in [2]

 REF Ref_Samsung \h 
[3] have shown clearly that fixed split ratio does not perform well.

	4. Report zero to both eNB
	It is not clear how this solution works. Since RLC data comes from PDCP, how PDCP data is handled should be clearly specified.

	5. Report to one eNB until a threshold and report the remaining to another eNB
	This solution seems to increase UE complexity and need further study in how to choose the threshold.


It should be also noted that agreeing on solution 3) does not make any progress on BSR reporting aspect since it basically allow four options (as indicated in rapporteur summary). Supporting all options increases both UE and network complexity significantly. Therefore down selecting between these options are needed if RAN2 decides to support UL PDCP data split. 

Other impacts of introducing PDCP data split such as LCP, UL power control, and MeNB PDCP reordering, are also discussed in the email discussion. 
We propose that RAN2 to defer UL PDCP data split to future releases considering the following factors:

· RAN2 needs to spend more efforts and resolve all open issues before supporting UL PDCP data split.
· UL PDCP data split increases both UE and network complexity.
· RAN2 has already spent many efforts on this topic without conclusion.
3      Conclusion

In this contribution, we discuss whether to support UL PDCP data split and propose the following: 
Proposal 1: UL PDCP data split for split bearer is not supported in Rel-12.
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