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1 Introduction

In the study item phase, the evaluations [1] reveal significant performance benefits brought by TDD UL-DL reconfiguration based on traffic adaptation in small cells scenario, therefore, RAN1 continues the working on TDD UL-DL reconfiguration for traffic adaptation with small cell scenarios in Rel-12. According to the WID of eIMTA [2], an important objective is to 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. 

In this contribution, we will discuss the deployment scenarios mentioned in [1] and give our prioritized scenarios for TDD eIMTA.
2 Prioritized scenarios for TDD eIMTA
Eight scenarios were proposed for co-existence evaluations in [1], including:

· Scenario 1: multiple Femto cells deployed on the same carrier frequency;
· Scenario 2: multiple Femto cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and Femto cells can adjust UL-DL configuration;
· Scenario 3: multiple outdoor Pico cells deployed on the same carrier frequency;
· Scenario 4: multiple outdoor Pico cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and outdoor Pico cells can adjust UL-DL configuration;
· Scenario 5: multiple Femto cells and multiple Macro cells deployed on the same carrier frequency where all Macro cells have the same UL-DL configuration and Femto cells can adjust UL-DL configuration;
· Scenario 6: multiple outdoor Pico cells and multiple Macro cells deployed on the same carrier frequency where all Macro cells have the same UL-DL configuration and outdoor Pico cells can adjust UL-DL configuration;
· Scenario 7: multiple Macro cells deployed on the same carrier frequency for one operator and multiple Macro cells deployed on an adjacent carrier frequency for another operator, where all victim Macro cells deployed on the same carrier have the same UL-DL configuration and all aggressor Macro cells deployed on an adjacent carrier frequency can adjust UL-DL configuration;
· Scenario 8: multiple Macro cells deployed on the same carrier frequency for one operator.
Following conclusions are made in [1]:

· Significant BS-BS co-existence challenges have been observed to apply different TDD UL-DL configurations in different cells for scenarios 1-4 without any interference mitigation mechanisms.

· It is feasible to apply different TDD UL-DL configurations in different cells for scenarios 1 – 4, only provided sufficient interference mitigation mechanisms are adopted. 
· Significant BS-BS coexistence challenges have been observed when different TDD UL-DL configurations are applied in different cells for scenarios 5-8 without any interference mitigation schemes. Preliminary results with interference mitigation mechanisms were submitted but it has not been discussed. No conclusion on coexistence feasibility with interference mitigation mechanisms has been made.
2.1 Scenario 1-4
According to the above conclusions, scenario 1-4 with sufficient interference mitigation mechanisms can be the deployment scenarios for TDD eIMTA. It is further proposed to prioritize scenario 3 and 4 as the focused deployments to design the interference mitigation mechanisms, considering the previous study in RAN1. 

As the femto cells are deployed without the planning by operators, generally said the inter-cell interference mitigation mechanisms are more complex and difficult compared with the pico cell scenarios. In addition, macro cells can be involved in the interference mitigation to ease the mechanisms in pico cell scenarios, while it is very difficult for the femto cell sceanrios to do so. In the previous study of Rel-10/11 eICIC/FeICIC, femto cell related scenarios were not targeted to be standardized in physical layer specification. In addition, femto scenarios were not evaluated in RAN1 in the study phase. Therefore, we consider scenario 1 and 2 should not be the focus for the design of interference mitigation mechanisms.
Although there was limited evaluation for scenario 4 in RAN1 in the study phase [3], scenario 4 is important for the real deployment, since
· It is more difficult to adopt co-channel deployment with consideration of UL-DL reconfiguration, as analyzed in the next section;
· The bandwidth of available TDD spectrum is very large in some regions, and it is practical to deploy the non-co-channel scenario.
Therefore suitable interference mitigation schemes for scenario 4 need to be considered.
Proposal 1: Prioritize scenario 3 and 4 for the design of interference mitigation schemes. 
Observation 1: With scenario 3, the UL-DL and DL-UL interference is between pico cells. With scenario 4, the UL-DL and DL-UL interference is between pico cells as well as between pico cells and the macro cells in the adjacent channel.
2.2 Scenario 5-8
According to [1], there is no conclusion on coexistence feasibility for scenarios 5-8 and we will give more analysis for these scenarios.
Similar as scenario 1 and 2, it is proposed to de-prioritize scenario 5 at least for the design of interference mitigation.

For scenario 6, it is expected that the Macro-to-Pico interference would seriously impact the performance of the colliding UL subframes of the pico cells. To eliminate the Macro-to-Pico interference, the subframes in macro cell that collide with the flexible subframes in pico cells should not be set as DL subframes, where flexible subframes are the subframes that can change transmission direction due to the UL-DL reconfiguration. This consideration was reflected in the related evaluations in [1].
Furthermore, the UL transmission in Macro cell also suffers from the interference from the colliding DL transmission from pico cell. The UL packet throughput of macro cell decreased significantly due to Pico-to-Macro interference even interference management is used in scenario 6. 
The evaluation results of UL packet throughput for macro cell are shown in the appendix for three cases:
Case 1: fixed UL-DL configuration 1, where both macro and pico cells apply the same fixed UL-DL configuration.

Case 2: Non-blank UL, where pico cells apply UL-DL reconfiguration, and the subframes in the macro cell colliding with the flexible subframes in the pico cells are UL subframes.

Case 3: Blank UL, where pico cells apply UL-DL reconfiguration and the subframes in the macro cell colliding with the flexible subframes in the pico cells are blank, which is shown in Figure 1..
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Figure 1. TDD configuration in case 3
Based on the evaluation results, it can be seen that the UL performance in the macro cell decreases significantly, regardless whether blank UL is used. If scenario 6 is still considered for the purpose to increase DL performance at the cost of UL performance, it is proposed to apply the blank UL scheme (case 3). 
· Case 3 has very limited additional performance loss compared to case 2, ranging from 0.5% to 2.97%.

· Retransmission rate of case 2 is very high. For case 2, the rate of UL packets with more than 2 retransmissions is larger than 30%. Therefore, UE will consume more powers in case 2. 
· If RLC ARQ is modeled according to 36.814, almost all the 0.5Mb packet will be removed from the simulation due to too many retransmissions. For case 3, the initial successful rate is higher than 90% and almost no UL packet in Macro will retransmit more than one times. So in practice, it is difficult to apply case 2.
· Case 3 has better DL performance than case 2 considering no UL-DL interference from Macro to pico.
· An additional interference type needs to be managed for case 2 for the design of interference mitigation schemes, i.e., interference between pico cells and the co-channel macro cell.
From above analysis, using blank UL scheme in scenario 6 is preferred. In this way, the UL-DL and DL-UL interference is between small cells, which require no additional effort compared to scenario 3 for the design of interference mitigation. 
Proposal 2: If scenario 6 is considered for TDD eIMTA, blank UL scheme is recommended. Scenario 6 is not prioritized for the design of interference mitigation schemes.
From the coexistence analysis in [1], we can see that it will be a very big challenge if Macro can use dynamic TDD reconfiguration, so we propose the following,
Proposal 3: Scenario 7 and 8 are not considered for TDD eIMTA.
3 Conclusion

In this contribution, we discuss the deployment scenarios mentioned in [1] and give our proposals and observation for TDD eIMTA.
· Proposal 1: Prioritize scenario 3 and 4 for the design of interference mitigation schemes. 

· Proposal 2: If scenario 6 is considered for TDD eIMTA, Blank UL scheme is recommended. Scenario 6 is not prioritized for the design of interference mitigation schemes.
· Proposal 3: Scenario 7 and 8 are not considered for TDD eIMTA.

· Observation 1: With scenario 3, the UL-DL and DL-UL interference is between pico cells. With scenario 4, the UL-DL and DL-UL interference is between pico cells as well as between pico cells and the macro cells in the adjacent channel.
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Appendix A. Simulation results
The simulation assumption is shown in [4]. TDD configuration#1 defined in Rel-8 is used for Macro cells; TDD configuration#1,2,4,5 defined in Rel-8 are used for pico cells. 
Table 1. UL Packet throughput (PT) in Macro   (λDL=0.5, λUL=0.25)
	
	Case 1 Fix config. 1 
	Case 2 Non-blank UL 
	Case 3 Blank UL 
	Relative gain note2

	Avg. (Mbps)
	12.6992
	1.6505
	1.6319
	-0.15%

	5% (Mbps)
	7.9365
	0.6766
	0.5863
	-1.14%

	50% (Mbps)
	13.5135
	1.5320
	1.5256
	-0.05%

	95% (Mbps)
	14.8699
	3.4159
	3.2581
	-1.06%


Table 2. UL Packet throughput in Macro   (λDL=1, λUL=0.5)
	
	Case 1 Fix config. 1 
	Case 2 Non-blank UL note1
	Case 3 Blank UL 
	Relative gain note2

	Avg. (Mbps)
	11.2495 
	1.4905 
	1.3567 
	-1.19%

	5% (Mbps)
	5.8140 
	0.5931 
	0.5811 
	-0.21%

	50% (Mbps)
	13.2013 
	1.3414 
	1.1164 
	-1.7%

	95% (Mbps)
	13.8408 
	3.2049 
	3.1153 
	-0.65%


Table 3. UL Packet throughput in Macro   (λDL=2, λUL=1)
	
	Case 1 Fix config. 1 
	Case 2 Non- blank UL note1
	Case 3 Blank UL 
	Relative gain note2

	Avg. (Mbps)
	6.9606 
	1.1227 
	1.0043 
	-1.7%

	5% (Mbps)
	2.9261 
	0.5479 
	0.5321 
	-0.54%

	50% (Mbps)
	4.7281 
	0.9928 
	0.8525 
	-2.97%

	95% (Mbps)
	13.468 
	2.1402 
	1.8391 
	-2.24%


Note 1: According to 36.814, if RLC ARQ is modelled,

· Remove from the system the users who experiment a MAC error rate higher than 3%

· a MAC error is defined as a transport block being not correctly received after the maximum number of retransmissions.

· do not include removed users' throughput nor contribution to the served cell throughput in the simulation results.

In this simulation, we did not remove the users who experiment a MAC error rate higher than 3%. If we models RLC ARQ according to 36.814, all UL packets from Macro will be removed in Case 2.
Note 2: Relative gain = PT in case 2 / PT in case 1 - PT in case 3 / PT in case 1.
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