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1 Introduction

At the RAN#51 plenary meeting, the Rel-11 SI eIMTA [1] was approved. In the past two years, 3GPP carried out in-depth research and released the corresponding technical report [2]. At the RAN#58 plenary meeting a new Rel-12 work item concerning the eIMTA was approved.
In the WID [3] the WI objective is to enable TDD UL-DL reconfiguration for traffic adaptation in small cells including at least pico or femto cell. According to the agreed WID [3] 3GPP will mainly focus on the follows in Rel-12,

	· Agree on the deployment scenarios for TDD UL-DL reconfigurations
· Aim to support the scenarios that contain at least pico or femto cells from the study item,

· Identify and agree on other scenarios (if any) to be supported; 

· Agree on the supported time scale together with the necessary signaling mechanism(s) for TDD UL-DL reconfiguration and specify the necessary (if any) enhancements for TDD UL-DL reconfiguration with the agreed time scale and signaling mechanism(s), e.g.

· HARQ/scheduling timeline, 

· RLM/RRM measurements, 

· CSI reporting;

· Agree on interference mitigation scheme(s) for systems with TDD UL-DL reconfiguration to ensure coexistence in the agreed deployment scenarios, and specify the necessary (if any) mechanism(s) to enable the agreed interference mitigation scheme(s), e.g.

· E-UTRAN/UE measurements, backhaul coordination, and signaling,

· Power control;

· Backward compatibility shall be maintained and performance (both RRC_CONNECTED and RRC_IDLE) of both legacy UEs and UEs supporting operation in cells with TDD UL-DL reconfiguration based on traffic adaptation shall be considered for the scope of this work item;

· Specify applicable eNB and UE core requirements.


In this contribution, we will focus on the deployment scenarios for TDD UL-DL reconfiguration and provide our considerations.
2 eIMTA deployment scenarios
2.1 Scenarios in the Study Item
During the previous study item, four deployment scenarios [2], as shown in Table 1, have been identified and the potential benefits from TDD UL-DL reconfiguration with/without IM has been assessed. Lots of simulation results have been collected and summarized in the technical report [2]. According to the results the dynamic reconfiguration provides a promising approach for pico cell deployment. In both scenario #1 and #2 system performance (packet throughput and etc…) improvement is observed in either DL or UL or both directions. With interference mitigation scheme and fast reconfiguration period, more benefit could be achieved for the interference scenario (#2). For pico cell in scenario #3 and #4 at lease the DL improvement could be observed and with IM scheme UL performance gains also could be observed. 
Based on the SI assessment TDD UL-DL reconfiguration is more attractive for pico cell and the faster reconfiguration brings larger benefits. 
Table 1:  Scenarios in the SI

	#
	Scenario

	1
	Isolated pico cell

	2
	Multi-cell pico scenario

	3
	Co-channel multi-cell macro-pico scenario

	4
	Adjacent-channel multi-cell macro-pico scenario


As the consecutive work item, we propose start from the SI conclusions and take pico cell with higher priority.
2.2 Relation with small cell SI
Small cell has been identified as one of the most important Rel-12 features in the workshop and detailed requirements have been collected and summarized in [4]. The small cell deployment scenarios are summarized from five perspectives: with/without macro coverage, outdoor and indoor, ideal/non-ideal backhaul, sparse/dense deployment and synchronization.  
According to the WI objective in [3], eIMTA has similar implementation scenarios as the small cell and is expected to improve the TDD small cell performance. We should try to align the scenarios and assumptions between eIMTA and small cell as much as possible to reduce the efforts. 
2.3 Considerations on eIMTA
With the above considerations, eIMTA should inherit the Rel-11 SI conclusions and try to align with small cell scenarios. However, there are too many options and the overload will be un-affordable if we simply combine the proposed scenarios. We need to identify several candidate scenarios with high priority. 
Based on the Rel-11 SI conclusions from RAN4 [2] strong BS-BS cross-interference has been observed in the co-channel scenarios. Therefore, when we assess the performance enhancement and potential mechanisms, more beneficial scenarios (i.e. small cells deployed at adjacent channel of macro cell or indoor small cell with large penetration loss) should be with high priority. 
Both ideal and non-ideal backhaul links have been widely deployed and proposed during the small cell requirements discussion. Ideal backhaul is very high throughput and very low latency backhaul such as dedicated point-to-point connection using optical fiber, LOS microwave; and non-ideal backhaul is typical backhaul widely used in the market such as xDSL, NLOS microwave, and other backhauls like relaying. Non-ideal backhaul provides a more flexible but challenge ways and performance (i.e. the end to end delay) will be a risk. To find the most efficient signaling mechanisms and time scale, the non-ideal backhaul is proposed with high priority.
Small cell considers both sparse and dense small cell deployments. In some scenarios (e.g., hotspot indoor/outdoor places, etc.), single or a few small cell node(s) are sparsely deployed, e.g. to cover the hotspot(s). Meanwhile, in some scenarios (e.g., dense urban, large shopping mall, etc.), a lot of small cell nodes are densely deployed to support huge traffic over a relatively wide area covered by the small cell nodes. The coverage of the small cell layer is generally discontinuous between different hotspot areas. Each hotspot area can be covered by a group of small cells, i.e. a small cell cluster. As one of the objectives is to achieve the agreement on interference mitigation scheme(s) for systems with TDD UL-DL reconfiguration to ensure coexistence in the agreed deployment scenarios, and specify the necessary (if any) mechanism(s). We propose to assess the dense and sparse deployments with equal priority, and provide the feasible deployment recommendation on IM schemes.
TDD is synchronized system and IM schemes require synchronization for better performance. Therefore time synchronization is the only option for eIMTA.
Femto cell is generally deployed in indoor scenarios and provides local workload offloading or coverage enhancement with flexible backhauls. Due to CSG and unplanned topology non-CSG users often works under a heavy interference environment. A good interference migration scheme is quite important to the femto cell performance. In the Rel-11 SI only feasibility of femto cell has been assessed and we need to develop a flexible methodology to assess the performance and other issues for femto cell. 
3 Conclusion

In this contribution we discuss the deployment scenarios for TDD UL-DL reconfiguration and provide our considerations.
Based on the small cell requirements discussion and Rel-11 eIMTA SI we propose to study the following scenarios with high priority,
1.  Based on Rel-11 conclusion more beneficial scenarios (i.e. small cells deployed at adjacent channel of macro cell or indoor small cell with large penetration loss) need to be assessed with high priority.
2. To find the most efficient signaling mechanisms and time scale, the non-ideal backhaul is proposed with high priority.

3.  We propose to assess the dense and sparse deployments with equal priority, and provide the feasible deployment recommendation on IM schemes
4. Time synchronization is the only option for eIMTA.

5. For femto cell we need to develop a flexible methodology to assess the performance and other issues. 
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