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1 Introduction

This contribution presents about deployment scenarios for work item of TDD UL-DL reconfiguration. During the study item phase of TDD eIMTA, we evaluated benefits of traffic adaptation under different interference situation. Based on conclusions in [1], we can achieve more UE throughput gain in both DL and UL with faster traffic adaption and low traffic load scenarios. However, user throughput in DL or UL can be decreased if traffic adaption is not cooperated with interference mitigation between neighboring cells. In this contribution, we first discuss deployment scenarios for considering frequency band of each layer. In addition, we discuss co-channel interference situation and traffic adaptation situation of the proposed scenarios to specify interference mitigation scheme in RAN1. 
2 Dynamic TDD UL-DL reconfiguration
2.1 Deployment scenarios
In TR36.828 [1], we evaluated four different scenarios to verify benefits of traffic adaptation; pico-only, multi-pico cell, multi-macro and multi-pico cell and adjacent macro-pico cell. Comparing results with interference mitigation and without interference mitigation, the interference mitigation is essential to reduce the negative impact on system performance caused by DL-UL interference due to opposite direction of transmission in different cells. Depending on evaluation scenarios, we observed different dominant interference; signal from macro cells was dominant source then signal from pico cells in macro-pico scenario, signal of neighbouring pico cells was dominant source in pico-pico scenario. Regarding traffic adaptation performance, we can achieve similar trend in every scenarios that faster adaptation achieves higher throughput gain in both DL and UL or one of direction. Then, we can narrow-down deployment scenarios for developing interference mitigation scheme as shown in table 1.

· Scenario A: Same frequency band is used for both macros and picos (co-channel macro-pico)
· Scenario B: Different frequency band is used between macros and picos (co-channel pico-pico)
In scenario A, the macro and pico cell layer use same frequency and pico cell coverage will be small due to high TX power from macro cells. Otherwise, in scenario B, macro and pico cell layer use different frequency band and pico coverage will be increase then scenario A. Then, UEs in pico cell use higher transmission power then scenario A and this cause DL-to-UL interference in different pico cells. TDD eIMTA WI should focus on both scenarios for interference mitigation scenario and dynamic adaptation.
Proposal

· Focus on the following two scenarios for Rel.12
· Co-channel Macro-Pico deployment scenario
· Co-channel Pico-Pico deployment scenario 

Table 1: Frequency deployment scenarios for TDD UL-DL reconfiguration

	
	Macro
	Pico

	Scenario A
	F1
	F1

	Scenario B
	F1
	F2
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Figure1.  Deployment scenarios

2.2 Co-channel interference for Interference mitigation 
To develop interference mitigation and evaluate performance of each scheme with traffic adaptation, it is important to define co-channel interference between links of macro and pico cells. For synchronization of network, we can assume radioframe alignment and subframe alignment between all cells in simulation area for simplicity. Under synchronized scenario, we can divide interference situation in subframe-by-subframe. If we use TDD UL-DL configurations in TR36.211 table 4.2-2 [1] for traffic adaptation, the subframe #0, 1, 2, 5, 6 and 7 will interfere from same direction or transmission regardless of reconfiguration. (DL interference in subframe #0, #1, #5 and #6, UL interference in subframe # 2 and 7) However, the remaining subframes (referred as “flexible subframe”) will suffer interference from different direction in result of traffic adaptation for each cell. Figure 2 illustrates the detailed co-channel interference of the flexible subframes. In scenario A, DL and UL signal from pico will interfere with DL or UL signal to macro UE and in scenario B, DL and UL signal from neighbouring picos will interfere with DL or UL signal in pico cell. For the first phase of interference mitigation discussion, we can first study interference between macro cells to pico cell layer and then, we can extend mitigation scheme to pico-to-pico scenario.
Proposal

· Interference from macro cell layer to pico cell layer should be considered with high priority
· Accordingly, mechanism to control the above interference should be investigated
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Figure 2. Co-channel interference in flexible subframe

2.3 Dynamic traffic adaptation
Based on performance evaluation in [2], the dynamic traffic adaption was beneficial in low to medium traffic load in pico cells. Maximum potential gain of traffic adaption was achieved without having any errors in the flexible subframes. Even if a cell has low traffic load, the traffic adaption gain can be decreased due to re-transmission and this can prevent changing TDD UL-DL configuration from eNB scheduler. Time fluctuation of traffic request is another aspect for traffic adaption. If the number of pico cells were increased in macro area, the macro traffic load can offload to pico cells and traffic load in pico cell will fluctuate more than macro cell. Then, the needs of traffic adaption can be focused on pico cells then macro cells. Moreover, considering deployment scenario A of section 2.1, the dynamic traffic adaption is not desirable for macro cell layer due to high transmission power between macro cells. If macro cells select different TDD UL-DL configuration, DL-to-UL and UL-to-DL signal from macro cell layer will cause serious interference to both macro and pico cell layer. Therefore, it may be better to use same TDD UL-DL configuration (e.g. configuration 0) between macros and not change TDD UL-DL configuration for a while. For pico cell layer, each pico cell can select different TDD UL-DL configuration independently and may not cause serious interference to neighbouring cells if pico cell are located in protected situation. It is noted that macro cell layer can also change TDD UL-DL configuration in large scale of time (hours or days) and it will change TDD UL-DL configuration with same mechanism that used for dynamic adaptation.
Observation

· Dynamic TDD UL-DL reconfiguration is not desirable between high power cells like Macro cells 

Proposal

· Dynamic TDD UL-DL reconfiguration should be considered jointly with interference mitigation scheme for pico cells
3 Conclusion
In summary, we considered deployment scenarios for TDD traffic adaptation. The following proposals are considered for developing interference mitigation scheme and signaling methods for adaptation.
Proposals
· Focus on the following two scenarios for Rel.12
· Co-channel Macro-Pico deployment scenario
· Co-channel Pico-Pico deployment scenario 

· Interference from macro cell layer to pico cell layer should be considered with high priority
· Accordingly, mechanism to control the above interference should be investigated

· Dynamic TDD UL-DL reconfiguration should be considered jointly with interference mitigation scheme for pico cells
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