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1. Introduction
In the RAN#58 meeting, SCE (Small Cell Enhancements) has been agreed as a Rel-12 SI [1]. According to [1], “The objective of this study is to identify potential technologies in the protocol and architecture for enhanced support of small cell deployment and operation which should satisfy scenarios and requirements defined in TR 36.932.”. In TR 36.932 [2], some target scenarios for small cell are provided as follows:
· Deployment
· With and without macro coverage

· Outdoor and indoor

· Ideal and non-ideal backhaul

· Sparse and dense
· Synchronization
· Spectrum
· Traffic

· Backward compatibility
However, some scenarios are not quite related to the RAN2 scope, and RAN2 is not able to consider all the target scenarios and all the possible combinations of target scenarios in release 12 due to the time limit and heavy workload of RAN2. Then RAN2 should have special focuses on the target scenarios of SCE. In this contribution, by analyzing the scenarios described in TR 36.932, we try to provide the target scenarios which are recommended for the RAN2 SCE study.
2. Target Scenarios
· Deployment

· With and without macro coverage

As captured in [2], the main objective of deploying small cells is “to boost the capacity of already deployed cellular network”. The “already deployed cellular network” could be considered as macro-layer which is mainly used for the coverage of the LTE network. Then the deployment of small cells should target at increasing the capacity of the LTE network. On the other hand, the small cells can also be deployed in the coverage holes where there is no macro coverage. Thus, the small cell deployment with and without macro coverage is prioritized.
· Outdoor and indoor

From RAN2 perspective, the related characteristic of indoor and outdoor scenarios is the moving speed of the UE. From what we expected, most traffic in small cells is going to be generated in the indoor scenario, such as office buildings. Moreover, the main target of deploying small cell is the traffic offloading. The mobility issues have been studied in HetNet since release 11. The RAN2 SCE SI should focus on other issues which have not been discovered by HetNet. Then to simplify the SCE study, the low speed UE scenario should be targeted. Thus, the indoor UE with speed (0 km/h – 3 km/h) is prioritized.
· Ideal and non-ideal backhaul

In TR 36.932 [2], the interfaces of small cells can be considered as the interfaces between macro cell and small cell, as well as between small cells. According to Table 6.1-2 in TR 36.839 [2], the ideal backhaul in the small cell deployment scenario is considered as Fiber with latency 2 ms - 5 ms and throughput 50 Mbps – 10Gbps. As ideal fiber deployment needs lots of deployment efforts (more expensive and more deployment time) and may be limited by the deployment locations, we cannot guarantee that there will always be an ideal backhaul for every small cell deployment at the very beginning of small cell deployment. However if there is a certain solution which requires ideal backhaul, and the solution (such as inter-eNB CoMP or ICIC) is proved to be beneficial, then we can introduce ideal backhaul for this certain scenario (such as small cell cluster). Thus, the non-ideal backhaul between small cell and macro cell is prioritized.
· Sparse and dense

The sparse small cell scenarios have already been widely studied in Rel-11 HetNet. And many solutions have been proposed to solve the issues discovered n the Rel-11 HetNet SI. In order to distinguish the scope between Rel-12 HetNet and Rel-12 SCE, it is more desirable to study the dense small cell deployment in SCE SI. Thus, the dense small cell deployment is prioritized.
· Synchronization

As already captured in TR 36.932 [2], “time synchronized deployments of small cell clusters are prioritized in the study and new means to achieve such synchronization shall be considered.” And time synchronization can benefit interference coordination, inter-eNB CoMP, carrier aggregation and so on, which could be managed within a cluster of small cells [2]. From our understanding, the detailed requirements of time synchronization depend on the solutions or enhancements introduced. At least, from the perspective of RAN2, the time synchronized solutions are not excluded. Thus, time synchronization is prioritized.
· Spectrum
The objective of deploying small cell is to increase the capacity of the network. Then, compared with co-channel small cell deployment, deploying small cell in a different frequency to the macro layer can bring more capacity to the network, and the interference between small cells and macro cell(s) can be minimized. On the other hand, the intra-frequency scenarios have been intensively simulated and evaluated in the HetNet TR 36.839 [3], and can also be investigated in other WI/SI, such as CoMP. Then it is more preferable to leave the intra-frequency small cell enhancements to other WI/SI such as HetNet. Thus, the deployment of small cell in a different carrier or frequency band to the macro layer is prioritized.
· Traffic

Due to the small coverage of small cell, the traffic brought by the UEs could be very erratic. As the number of the UEs on the small cell layer is normally small, the traffic fluctuation of a few UEs could impact the whole traffic pattern of the small cell. For example, the traffic volume of the uplink or the downlink could change more dynamically, compared with the macro-only scenarios. Then the non-uniform traffic would be more related to the practical small cell environment. On the other hand, in order to discover the issues of deploying small cells and minimizing the complexity of simulation or evaluation, the uniform traffic can be considered at the early stage of SCE study, as what we did in HetNet. As such, both uniform and non-uniform traffic should have equal priority.
· Backward compatibility
As captured in [2], “the introduction of non-backwards compatible features should be justified by sufficient gains.” And only backward compatible small cells can work properly for legacy UEs, which could still be the dominant UEs in the Rel-12 LTE network. Then the backward compatible features will definitely have a better performance on traffic offloading. Thus, backward compatible features are prioritized.
According to the analysis given above, we have the following proposal:
Proposal: RAN2 SCE should focuses on the target scenarios listed below:
· Small cell with and without macro coverage
· Indoor UE with speed (0 km/h – 3 km/h)
· Non-ideal backhaul between small cell and macro cell
· Dense small cells
· Time synchronization
· Deployment of small cell in a different carrier or frequency band
· Both uniform and non-uniform traffic
· Backward compatible features
3. Conclusion
In this contribution, we are trying to provide the target scenarios of SCE on which RAN2 should focus. The purpose of providing the recommended target scenarios is to reduce the workload for Rel-12 RAN2 SCE SI and to have a clearer and step-by-step working procedure/priority for SCE. 
Proposal: RAN2 SCE SI should focus on the target scenarios listed below:

· Small cell with and without macro coverage
· Indoor UE with speed (0 km/h – 3 km/h)
· Non-ideal backhaul between small cell and macro cell
· Dense small cells

· Time synchronization
· Deployment of small cell in a different carrier or frequency band
· Both uniform and non-uniform traffic

· Backward compatible features
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