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1   Introduction
RAN2 has been studied schemes of some forms of multi-stream aggregation (MSA) at UE on connections across eNBs to address the challenges identified in the areas of efficient radio resource utilization across eNBs with non ideal backhaul, increased signalling load due to frequent handover, and mobility robustness. 
This contribution provides some initial considerations on the physical layer support of higher layer aspects of small cell enhancements. It is proposed that an LS is sent to RAN1 to trigger their study on the relevant issues.
2   Discussion
It has been agreed that small cell enhancement should be studied for the following 3 deployment scenarios [1]: 

Scenario 1: macro and small cells on the same carrier frequency (intra-frequency) are connected via non-ideal backhaul.
Scenario 2: macro and small cells on different carrier frequencies (inter-frequency) are connected via non-ideal backhaul.
Scenario 3: only small cells on one or more carrier frequencies are connected via non-ideal backhaul.
Hence, both co-channel and inter-frequency scenarios are covered. Some challenges are common to intra-frequency and inter-frequency scenarios, e.g. difficult to improve per-user throughput by utilizing radio resources in more than one eNB, mobility robustness, and increased signalling load (e.g., to CN) due to frequent handover etc. Some potential challenges, e.g. the UL/DL imbalance, may be more unique for scenario 1 due to interference between macro and small cells, while that would be less of an issue in scenario 2. 
RAN2 has been looking at enhancements of architecture and higher layer aspects, e.g., control plane protocol architecture alternatives, user plane routing alternatives and user plane protocol architecture alternatives. These alternatives all exhibit in one way or another some sorts of multi-stream aggregation at UE on connections with multiple eNBs.

It is realized that the existing CoMP and CA features are difficult to implement because of radio resource utilization in more than one eNBs with non ideal backhaul. Rel-11 CoMP assumes ideal backhaul and intra-eNB; it cannot work due to larger backhaul latency or cross eNBs. Similar to CoMP, Rel-10/Rel-11 CA also assumes ideal backhaul and intra-eNB; no means are provided for scenarios with larger backhaul latency or cross eNBs. The followings are a couple of high level examples of how CA or CoMP features may be handicapped by non-ideal backhaul:
· Data transmission to a UE from multiple co-channel cells connected by non-ideal backhaul, including the scheduling and coordination of transmissions on individual cells;
· Control channel to support HARQ and measurement report on UL, e.g., for normal HARQ operation on the SeNB.
Furthermore, desire has also been expressed in RAN2 that non CA-capable UE should also be supported to have connections to multiple inter-frequency cells, for potential gain in mobility robustness and throughput enhancement.
These issues, by no means comprehensive, indicate RAN1 should be involved to look at relevant physical layer support for both co-channel and inter-frequency scenarios. RAN2 should send an LS to invite RAN1 to start studies of physical layer support of the higher layer aspects of SCE.
Proposal 1: RAN2 should send an LS to invite RAN1 to start studies of physical layer support of the higher layer aspects of SCE.
3   Conclusion
This contribution provides some initial considerations on the physical layer support of higher layer aspects for SCE. It is proposed that:

Proposal 1: RAN2 should send an LS to invite RAN1 to start studies of physical layer support of the higher layer aspects of SCE.
A draft LS to RAN1 is prepared in [2].
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