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1 Introduction

This paper proposes further agreements on the user plane architecture following the email discussion 81bis#19[1]. 
2 Discussion
2.1 Bearer split options

Three bearer split options have been proposed and studied in the e-mail discussion. 

-
Option 1: S1-U also terminates in SeNB;

-
Option 2: S1-U terminates in MeNB, no bearer split in RAN;

-
Option 3: S1-U terminates in MeNB, bearer split in RAN.
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No matter how the Layer 2 protocol has been split, the packet route can be controlled by a higher layer scheduler; the scheduler can schedule packets in the same EPS bearer through one or multiple eNBs. Thus, option 2 can be considered as a special application scenario (a subset) of option 3.

Proposal 1: Bearer split options can mainly focus on Option 1 and Option 3.  
2.2 User plane alternatives

Looking together with bearer split option and user plane alternatives, we propose the following way forward. 
2.2.1 Non bearer splitting option

Alternative 1A, S1-U terminates in SeNB + independent PDCPs (no bearer split), is the only one option that it is no need to route traffic between MeNB and SeNB. It is a good alternative to offload the traffic to SeNB. With this alternative, there is no additional complexity for MeNB because MeNB does not need to buffer or to process the packets towards SeNB. In addition, the backhaul requirement in terms of latency and signaling overhead between MeNB and SeNB can be relieved so that it is especially suitable for long latency or unknown performance backhauls. Furthermore, since there is no bearer splitting, less impact on the user plane protocol is foreseen. 
Alternative 1A: S1-U terminates in SeNB + independent PDCPs (no bearer split)
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Considering the benefits of alternative 1A, the proposal is:
Proposal 2: Alternative 1A is agreed as a baseline for non-anchor based solution. 

However, whenever UE changes the cell (handover) in a local area, the path switching in the core network should be involved, where the objective to reduce the core network signalling load can’t be achieved. Besides, with independent PDCP entities located in both MeNB and SeNB, dual set of security keys should be handled at UE. SA3 should be involved to study how security is applied.    
Proposal 3: UE handling on dual set of security key should be FFS. 
2.2.2 Bearer splitting option 
In order to hide the path switching to core network whenever changing small cells in the local area, S1-U terminates in MeNB and bearer splitting in MeNB should be considered. 
Among 4 alternatives with Option 3 discussed in the e-mail discussion, Alternative 3D, S1-U terminates in MeNB + bearer split in MeNB + master-slave RLCs for split bearers, should be taken into account as a baseline for anchored based solution. With this architecture, current Layer 2 functionalities can be largely reused. For example, the whole PDCP functions can be reused; RLC reordering can also be reused. Since PDCP is located in MeNB, centralized security mechanism can be applied so that there is no need to re-establish PDCP/security when UE moves in the local area. In addition, AM retransmission can be used for lossless mobility when UE changes cells in the local area. 
Alternative 3D: S1-U terminates in MeNB + bearer split in MeNB + master-slave RLCs for split bearers.
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Although specification impact is foreseen, as compared with other alternatives, Alternative 3D is with not much impact in the UE side but to provide good mobility characteristics for free. Thus, we suggest, 

Proposal 4:
Alternative 3D is agreed as a baseline for anchor based solution
To support this alternative, RLC enhancement is expected, e.g., splitting function support in RLC; re-segmentation function support for RLC UM bearer (when splitting to SeNB). In addition, which RLC functions to be kept in MeNB and which RLC functions to be split to SeNB should be FFS. MAC functions such as BSR, LCP to support alternative 3D should be FFS.

Proposal 5: RLC function enhancement and function split for alternative 3D should be FFS.

Proposal 6: MAC functions to support alternative 3D should be FFS. 

3 Conclusions
In this paper, we further share our views on user plane architecture. The proposals are made as follows.
Proposal 1: Bearer split options can mainly focus on Option 1 and Option 3.  
Proposal 2: Alternative 1A is agreed as a baseline for non-anchor based solution. 

Proposal 3: UE handling on dual set of security key should be FFS. 

Proposal 4:
Alternative 3D is agreed as a baseline for anchor based solution
Proposal 5: RLC function enhancement and function split for alternative 3D should be FFS.

Proposal 6: MAC functions to support alternative 3D should be FFS. 

4 References 

1. R2-131621, Email Discussion Report on U-Plane Architecture [81bis#19], NSN

3/3

_1428503217.vsd
MeNB


PDCP


RLC


MAC


SeNB


PDCP


RLC


MAC


S1


S1



_1428504290.vsd
MeNB


PDCP


RLC


MAC


SeNB


PDCP


RLC


MAC


S1


Xn


RLC


MAC



