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1 Introduction

In RAN2 #81 meeting, the deployment scenarios for R12 small cell were discussed and identified, and corresponding challenges are further discussed [1]. Three deployment scenarios are identified as follows:
· Macro and pico cells on the same carrier frequency (intra frequency) connected via non-ideal backhaul
· Macro and pico cells on different carrier frequencies (inter frequency) connected via non-ideal backhaul
· Only pico cells on one or more carrier frequencies connected via non-ideal backhaul typically low and medium UE mobility
From our point of view, all the above scenarios are very important and valid deployment requirements. Considering there are many discussion and different opinions in last RAN2 meeting on the scenario 3, in this contribution we try to further clarify how the R12 small cell is expected to be used in our network, and discuss the potential issues in scenario 3. 
2 Discussion 
2.1 Consideration on the Usage of R12 Small Cell
Based on previous discussion on the study item of “Scenarios and Requirements of LTE Small Cell Enhancements”, further optimizations for local service with R12 small cell enhancement are required to be obtained, while the CAPEX and OPEX of adopting this kind of product need to be kept as low as possible. Therefore, some targets are proposed in terms of throughput, mobility, etc., while the cost and complexity of deploying and maintaining are proposed to be minimized. With the experience in previous 2G, 3G and WLAN network, we consider the quantity of R12 small cell deployed in future is the most important factor to decrease the cost for the production [2].
With respect to the above consideration, from our point of view, the solutions for all scenarios mentioned are expected to be converged. The small cell is expected to work in self-configurable way in different scenario and easy to be deployed to any scenarios like HeNB. If it detects there is macro coverage, then works with macro cell with coordinative way (details are FFS). If there is no macro coverage, small cell can work in standalone way or with other smalls in some coordinative way (details are FFS).
Proposal 1: R12 small cell should be designed to support all scenarios (scenario 1 to 3).
2.2 Potential challenges for scenario 3
In scenario 3, only small cells on one or more carrier frequencies are deployed without macro coverage, e.g. there is macro coverage outside of some buildings and small cells are deployed to provide coverage inside as shown in Fig.1. The frequency of small cells can use the same or different frequency. In this case, the related challenges are following：
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Figure 1. Scenario 3 for small cells
· Mobility robustness:

· From macro to small cell or vice versa
In this case, macro cell is the neighbor cell of small. For intra-frequency case, we think it is same with the scenario 1 and can refer to the case discussed in R12 Hetnet, which also study the corresponding mobility performance. For inter-frequency case (similar with scenario 2), there is no much obvious reference in terms of mobility performance in R12 Hetnet, and it is a potential challenge.
· From small cell to small cell
Although we also think that the scenario looks similar with R8 macro to macro case, whether there is potential problem due to frequent HOs/HO failure or not could be quantified and further discussed. Because the coverage of small cell might be very small and the efficient measurement mechanism and handover procedure are needed in the case.
Proposal 2: Whether there is potential problem for the mobility robustness (HO performance) between small cells or not should be discussed and identified.
· Frequent HO signalling overhead: 
As mentioned above, there are potential frequent HOs due to the small coverage of small cell and have potential signaling burden on Uu and S1 interface. We think it is same with scenario 1/2 and should be further discussion and quantified.
Proposal 3: Common solution to optimize mobility signaling overhead for scenario 1 to 3 are preferred if the challenge are identified.
· Throughput enhancement : 
For the UEs in coverage of small case, R10 CA/R11 COMP with ideal backhaul can be used to improve the throughput. For the non-ideal backhaul, inter-eNB CA can be one of possible solution to improve the throughput. In this case, macro cell is the neighbor of small cells and UE locates in the cell edge of small cells. The scenario is similar with scenario 1. As the description of small cell SID, dual connectivity should be studied to meet the requirements. So we think inter-CA with non-ideal backhaul should be considered one kind of dual connectivity in R12 small cell enhancement.
Proposal 4: Inter-eNB CA with non-ideal backhaul should be considered as one kind of dual connectivity solution.
· Other potential challenges
Currently, the LS on small cell scenarios was sent from RAN1 and some discussions are ongoing there [3-4]. There might be some kinds of coordinative ways among small cells or between small cell and macro cell. So we can foresee there are some potential impacts on high layer protocol and the interface design among small cells or between macro cell and small cell if RAN1 can reach some agreements, so from RAN2 point of view, we suggest RAN2 can go further discussion on the relate issue until  RAN1 makes progress.
3 Conclusions
Based on above discussion, some proposals are provided as follows:
Proposal 1: R12 small cell should be designed to support all scenarios (scenario 1 to 3).
Proposal 2: Whether there is potential problem for the mobility robustness (HO performance) between small cells or not should be discussed and identified.
Proposal 3: Common solution to optimize mobility signaling overhead for scenario 1 to 3 are preferred if the challenge are identified.

Proposal 4: Inter-eNB CA with non-ideal backhaul should be considered as one kind of dual connectivity solution.
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