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1
Introduction
Last RAN Plenary #58 meeting approved a RAN2 leading Study Item on higher layer small cell enhancement [1], which is mainly about small cell architecture & protocol enhancement and mobility enhancement. The study would be based on the requirements and scenarios identified in TR 36.932 that indeed covers lots of options. In this contribution we would like to provide our views on the scope of this study item for RAN2’s future study.
2
Scenarios of small cells
During the small cell study item discussion there were lots of considerations on different scenarios and a comprehensive set of scenarios were left for study [2]. But due to the tight time schedules indicated in the work plan [3] and it seems impossible to handle all the different combinations of scenarios that are left for study in working groups. So below we intend to provide some views on how to narrow the scope of the study item.

2.1
Small cells with or without macro coverage?

In typical outdoor deployments macro cell coverage is usually good and small cells are mainly deployed for capacity increase and data offloading. In some indoor deployments macro cell coverage can sometimes be poor and small cells could be deployed also for coverage extension. In this study item we propose to start with scenarios with macro coverage.  

Proposal 1: Start small cell studies with scenarios where one has overlaid macro coverage, scenarios without simultaneous macro and small cell coverage should also be investigated in the next phase. 
2.2
Outdoor or indoor cells?

Small cells for both outdoor and indoor deployments are considered to be relevant, so these two cases are recommended to be given equal priority in the studies.
Proposal 2: Consider both indoor and outdoor cells.

2.3
Ideal or non-ideal backhaul?

It would seem not reasonable to assume ideal backhaul only in scenarios where small cell and macro cell are not under the same eNB. In addition, considering the benefit of flexible deployment of small cells with low-cost backhaul, it is reasonable to first consider the solutions that work with non-ideal backhaul.

Proposal 3: Non-ideal backhaul is the basic assumption.
2.4
Sparse or dense deployment?

It seems very challenging to assume that small cells cannot reside next to each other – and on the other hand it seems also very challenging not to allow one single small cell to be deployed. So it seems natural to consider any solutions to work with both sparse and dense deployments.

Proposal 4: One should assume in the studies both sparse and dense deployments.
2.5 
Synchronization between macro and small cell layer?

Assuming overlaid macro coverage for small cells it is noted that RAN1 should consider the synchronization issue between macro and small cell layer.  

Proposal 5: RAN1 is assumed to study small cell synchronization, and macro cells should not be affected. 
2.6
Do we support both same and separate frequency scenarios?

Having small cells on a separate frequency than macro cells simplifies the deployment of the small cells since they are not interfering with the overlaid macro cells. Furthermore, co-channel deployments of pico cells have been widely studied in HetNet work items.

Proposal 6: Start with separate frequency band for small cells.

3
Architecture enhancements
It is captured in TR 36.932 that Rel-12 small cells are mainly for hotspot deployments in both indoor and outdoor scenarios. For those indoor and outdoor scenarios, it is attractive to operators to deploy such small cells with lower transmit power compared to macro eNBs, e.g. like today’s Pico eNBs, to offload macro layer’s traffic load to small cell layer. 
Observation 1: Small cell deployment has benefits of macro radio offloading.
Offloading macro radio is appealing for operators, yet another concern arises that, with large and dense deployment of small cells and user data explosion, backhaul load, e.g. S1 backhaul load for small cells, will increase. Because of that, section 7.3 of TR 36.932 states as an objective of the Study Item that “Small cell enhancement should minimize signalling load (e.g., caused by mobility) to the core network as well as increase of backhaul traffic due to increasing number of small cell nodes”. For some user-deployed use cases, e.g. in office buildings by organizational users (captured in TR 36.932), user traffic may have chances of consuming less backhaul capacity and relieving backhaul burden by supporting direct routing of user data to the data services.
Observation 2: Backhaul offloading is important, especially in case of large and dense deployment of small cells.
In light of above two observations, for Rel-12 small cell enhancement, we have following proposal.

Proposal 7: RAN2 to consider in addition to macro radio offloading also S1 backhaul offloading on user-plane for small cell’s architecture.
4
Simple UEs

Although it should be obvious, but because it is not explicitely mentioned in the Study Item Description, we would like to explicitely state that non-CA capable UEs should also be addressed during this study item.

Proposal 8: Include non-CA capable UEs when studying the possible enhancements covered by this Study Item.
5
Conclusion
In this contribution we try to provide our views on the scope of the approved Study Item.

For scenarios of small cells, we propose:
· Proposal 1: Start small cell studies with scenarios where one has overlaid macro coverage, scenarios without simultaneous macro and small cell coverage should also be investigated in the next phase. 

· Proposal 2: Consider both indoor and outdoor cells.

· Proposal 3: Non-ideal backhaul is the basic assumption.

· Proposal 4: One should assume in the studies both sparse and dense deployments.

· Proposal 5: RAN1 is assumed to study small cell synchronization, and macro cells should not be affected.

· Proposal 6: Start with separate frequency band for small cells.

And for Study Item’s scope, we propose:

· Proposal 7: RAN2 to consider in addition to macro radio offloading also S1 backhaul offloading on user-plane for small cell’s architecture.
· Proposal 8: Include non-CA capable UEs when studying the possible enhancements covered by this Study Item.
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