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1 Introduction
The Study Item on “Small Cell Enhancements for E-UTRA and E-UTRAN – Higher layer aspects” mainly covers the architecture/protocol enhancements [1]. In the U-plane, there are 7 different alternatives of the architectures under consideration for dual connectivity and we have discussed pros and cons of each alternative from the last meeting. 
Considering the time budget, the companies’ preference, and benefits/drawbacks of each architecture, all of the potential alternatives cannot be brought up to the Work Item on SCE. 
In this contribution we would like to further provide our views on down-selecting the U-plane protocol architectures.
2 Discussion
We have total 9 potential alternatives for architecture enhancement in the TR [1], i.e., 1A, 2A, 2B, 2C, 2D, 3A, 3B, 3C, 3D. Among them, for 2B and 3B, it has not been clearly clarified the functional split between Master and Slave PDCP yet. Thus, in this contribution, we will focus on the other seven potential alternatives except for 2B and 3B.
In the other contribution [3], we tried to evaluate the throughput enhancement of bearer split alternatives including 3C and 3D. For bearer split alternatives, we observed that

· The UE needs an increased buffer size in the PDCP/RLC entity.
· Considering the non-ideal backhaul latency, the throughput enhancement may not be significant.

In the other contribution [4], we carefully looked into the PDCP impacts by the error cases in the Xn interface to evaluate the benefits of Master/Slave RLC (2D and 3D) over PDCP/RLC separation (2C and 3C). Our findings are as follows:  

· PDCP operation is not impacted by packet loss in the Xn interface.
· The probability of out-of order delivery in Xn interface is sufficiently low.
· There are many mechanisms to avoid out-of-order delivery.
According to the findings listed above, we think that it is not a significant benefit that the alternatives with the Master/Slave RLC can handle the error in the Xn interface by RLC ARQ operation. On the other hand, those alternatives bring a big change to the RLC layer [5], e.g., segmentation. Thus, the alternatives with the Master/Slave RLC are not preferred.
Proposal 1. Among the potential alternatives for architecture enhancement, to down-prioritize or exclude the alternatives 2D/3C/3D when selecting the baseline architectures for the Work Item on SCE.
In the alternatives 2A and 3A, a new and additional function/layer is introduced above the PDCP layer for handling the bearer split and routing. We think that it is not acceptable to introduce a new function/layer to the existing architecture without providing a significant performance gain. 

Proposal 2. Among the potential alternatives for architecture enhancement, to down-prioritize or exclude the alternatives 2A/3A when selecting the baseline architectures for the Work Item on SCE.
From Proposal 1 and Proposal 2, there are two alternatives remaining, i.e., 1A and 2C. In alternative 1A, the S1-U terminates in MeNB and SeNB and bearer split is not performed. There would be neither dependency on Xn interface nor significant impacts/changes to the current protocols. In alternative 2C, the S1-U terminates in MeNB, the bearer split is not performed, and there is an independent RLC entity at the SeNB. It seems that 2C achieves a similar throughput gain compared to alternative 3 series (3C/3D) while having less protocol impacts [3]. Thus, we think that we can take those two alternatives 1A and 2C as baseline architectures for the WI on SCE.
Proposal 3. Among the potential alternatives for architecture enhancement, to take the alternatives 1A/2C as baseline architectures for the Work Item on SCE.
3 Conclusions
In this contribution, we try to down-select the U-plane protocol architectures in terms of throughput gain and protocol impacts. Based on the contributions [3]
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[5], we propose that
Proposal 1
Among the potential alternatives for architecture enhancement, to down-prioritize or exclude the alternatives 2D/3C/3D when selecting the baseline architectures for the Work Item on SCE.
Proposal 2
Among the potential alternatives for architecture enhancement, to down-prioritize or exclude the alternatives 2A/3A when selecting the baseline architectures for the Work Item on SCE.
Proposal 3
Among the potential alternatives for architecture enhancement, to take the alternatives 1A/2C as baseline architectures for the Work Item on SCE.
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