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1. Introduction

RAN2 and RAN3 have made good progress for the study of small cell enahancement (SCE) high layer (HL) aspects. The baseline control plane architecture has been agreed, while the final down-selection of UP architecture alternatives is still open. This paper aims to make a proposal on the way forward for SCE HL SI according to the situation we face.  

2. Discussion
The small cell enahancement (high layer aspects) is a significant feaure planed for Rel-12, stated in the SID as “Further enhancements for indoor and outdoor scenarios using low-power nodes were identified as one of the most important topics in the 3GPP workshop on Rel-12 and onward.”. Hence, it is important to make sure that higher layer aspect of small cell enhancement is a Rel-12 feature, as planned when Rel-12 works started. 

Proposal 1: It is proposed to have a Rel-12 WI on SCE HL.
The only thing open for SCE HL SI now is the down-selection of the particular UP alternative architectures identified during the study so far. This work can be clearly organized at the work item stage, exemplified by many precedences. In addition, the time schedule would be very tight now for SCE HL work considering the timeframe plan for Rel-12. Hence RAN#61 is the right time to close the study as planned at the beginning of Rel-12. 
Proposal 2: It is proposed to close the SI SCE HL at RAN#61 and start the WI accordingly. 

RAN2 has already made significant analyses and comparisons among different UP alternative architectures. The comparison table for those identified UP options was captured in the corresponding draft TR at the last meeting. Some basic downselection has been done according to the indicative voting results during RAN2#83 for all the candidiate UP options, where 1A/2A/2C/3C/3D were agreed to be further investigated in terms of technical benefits and drawbacks. All these UP alternative architectures were evaluated even though some of them need further development for the details, which can be expected at the work item stage.
The solutions based on UP option 1A/2A or 2C represents the inter-node aggregation schemes that rely on data split between EPS bearers, while the solutions based on UP option 3C or 3D represent the inter-node aggregation schemes with data split within an EPS bearer.  
UP options 1A/2A share the same air interface protocols and they can be transparent to UE. Compared to 2C, 1A/2A based inter-node aggregation schemes can achieve offloading gain and mobility robustness improvement with minimal air interface impact. Option 2A can further reduces the signaling load towards core network when dual connectivity UE moves around small cells. UP option 1A may be deployed for operators who want small cells to have direct data path to S-GW for UE in dual connectivity mode.  Hence, 1A and 2A are two operation modes at network side, which are transparent to UE but helpful for balancing signaling load and backhaul need.
Proposal 3: It is proposed to specify UP option 1A/2A to support data split between EPS bearers in Rel-12.
Options 3C/3D support data split within an EPS bearer. Performance gain of the multi-stream aggregation scheme based on data split within an EPS bearer have been thoroughly simulated and analysed in previous RAN2 meetings by multiple companies for UE throughput enhancement. The discussion observed the performance gain and tentatively concluded that the performance gain can be even better if flow control mechanism is properly modeled. Since 2C doesn’t support data split within an EPS bearer, it can’t perform offloading as flexibly as 3C/3D. Hence, it has less performance potential than 3C/3D. The difference between 3C and 3D is quite limited in whether PDCP or RLC should perform re-ordering functionality for packets delivered over different cells.

Proposal 4: It is proposed to specify one UP option between 3C and 3D to support data split within an EPS bearer in Rel-12. Further evaluation between 3C and 3D can be conducted in the following meeting(s). 
3. Way Forward Proposal
Proposal 1: It is proposed to have a Rel-12 WI on SCE HL.
Proposal 2: It is proposed to close the SI SCE HL at RAN#61 and start the WI accordingly.
Proposal 3: It is proposed to specify UP option 1A/2A to support data split between EPS bearers in Rel-12.
Proposal 4: It is proposed to specify one UP option between 3C and 3D to support data split within an EPS bearer in Rel-12. Further evaluation between 3C and 3D can be conducted in the following meeting(s).
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