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1. Introduction
In the previous meetings, potential issues and possible solutions were discussed. Especially, for scenario#2 (separate carrier frequency between Macro cell layer and Small cell layer), the following challenges are identified:

· Challenge1: Mobility robustness

· Challenge 2: Increased signalling load (e.g., to CN) due to frequent handover

· Challenge 3: Difficulty to improve per-user throughput by utilizing radio resources in more than one eNB
To address these challenges, dual connectivity was identified as one of potential solution, and its possible UP architecture and protocol stack options are being discussed.  As for the architecture options, following are identified:

· Alt1A: CN routing (bearer split is not assumed)

· Alt2 series: MeNB routing without bearer split

· Alt3 series: MeNB routing with bearer split
In the last meeting, the pros and cons were identified for each option, continued by some offline discussion (summarized in to [1]) to understand better the behaviour of each options. We think it is time to start discussion on down-selecting the options. This paper discusses the way forward for UP architecture options. 
2. Discussion
To down-select the options, let us focus on how each architecture option can solve the identified challenges.
Challenge1: Mobility robustness
Dual connectivity solution can resolve mobility robustness challenge by keeping the mobility anchor on the macro cell layer and delivering C-plane signalling on either MeNB or SeNB. From U-plane perspective, how to route the data does not matter in this challenge.
Observation1: Mobility robustness challenge will not be a key for down-select.
Challenge2: Increased signalling load (e.g., to CN) due to frequent handover
In C-plane architecture discussion[2], majority companies in RAN2 assume that SeNB owns its radio resources and is primarily responsible for allocating radio resources of its cells. Consequently, some coordination realised by relevant signalling is needed between MeNB and SeNB to enable this. These signallings for RRM coordination are needed in all three architecture.

To see whether there is a difference wrt. the number of signalling in each architecture, let us focusing on the necessary signalling related to SeNB mobility of SeNB initial addition procedure. In this procedure, some of EPS bearers established on MeNB have to be moved on to SeNB. In order to do this, in all alternatives, SeNB and MeNB need to signal the necessary RRM and bearer settings. However in Alt1, in addition to this signalling, similar to signalling as HO related procedure will be required on S1-MME and S11. 

Therefore, the number of signalling necessary for Alt2/3 series is roughly less than Alt1.
Observation2: Increased signalling load challenge can be a justification for Alt2/3 series.
Challenge 3: Difficulty to improve per-user throughput by utilizing radio resources in more than one eNB
In some papers[3][4][5], it was shown that utilizing the radio resource in more than one eNB will potentially increase per User throughput via simulation. However, it was complained that such gain will be limited according to the NW backhaul assumption (i.e., latency and bandwidth).  As proposed in our another paper[6], we assume that for throughput enhancement, the backhaul which has the enough performance to accommodate Uu throughput should be assumed. Under such assumption, only Alt3 series can be candidates to enhance per-user throughput performance.  Note that Alt1 and 2 series might also have some chance to have better TCP throughput performance by utilizing “multiple-TCP connection scheme” in which the U-plane data for the same service/application is delivered on the multiple TCP connections. To do this in Alt1/2, multiple EPS bearers are established, e.g., one is over MeNB and the other is SeNB. However, this would require new Traffic Flow Table (TFT) mechanism so that the U-plane data for the same service can be mapped and split into the multiple bearer with different QCI.
Observation3: Per-user throughput enhancement will be a key to push up Alt3 series.
From above, it can be identified Alt3 series can resolve all the challenges. Moreover, it is also mentioned in [7] that Alt2/3 will have compatibility with other solution (i.e, RRC diversity). Therefore, we propose to discuss based on Alt3 series as the UP architecture for dual connectivity.
Proposal: Confirm to discuss based on Alt3 series as the UP architecture for dual connectivity.
3. Summary and proposal
In this contribution, it was addressed how each possible UP architecture will resolve each identified challenge and followings are observed:
Observation1: Mobility robustness challenge will not be a key for down-select. 
Observation2: Increased signalling load challenge can be a justification for Alt2/3 series.

Observation3: Per-user throughput enhancement will be a key to push up Alt3 series.
From above, the following is provided as a way forward:
Proposal: Confirm to discuss based on Alt3 series as the UP architecture for dual connectivity.
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