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1. Introduction
In RAN4 #68 meeting, we have executed the study on the benefits of TDD UL-DL reconfiguration in the isolated cell scenario. And we could obtain the following conclusions from evaluation results for isolated cell scenario [1]. 

· Part 1: The following shall be captured in the TR 

· For the evaluated isolated pico cell scenario, TDD UL-DL reconfiguration based on traffic condition provides benefits over a fixed reference TDD UL-DL configuration. 
· The benefits at least include improved packet throughput 

· The benefits may be observed in either DL or UL or both directions, 
· The less number of DL (or UL) subframes in the fixed reference TDD UL-DL configuration, the higher DL (or UL) packet throughput gain (if any) achieved by TDD UL-DL reconfiguration 

· The benefits are mainly observed in low to medium cell traffic load region 

· Faster TDD UL-DL reconfiguration provides larger benefits than slower TDD UL-DL reconfiguration 

· The gain of faster TDD UL-DL reconfiguration over slower TDD UL-DL reconfiguration reduces with the increase of cell traffic load and/or packet size 

· Part 2: One T-doc submitted in RAN1-68 analyzes on the aspect of energy saving for the evaluated isolated pico cell scenario. Further discussion is needed to draw the observations on energy saving for the isolated pico cell scenaro. Energy saving shall be analyzed in future RAN1 evaluations.
Email discussions were executed to finalize simulation assumptions to evaluate the benefits of TDD UL-DL reconfiguration based on traffic adaptation for the multi-cell scenario. In this contribution, a system simulation was performed based on the agreed simulation assumption that was described in [2], and based on simulation result, the benefits of TDD UL-DL reconfiguration in the multi-cell scenario is to be discussed. 
2. Simulation Assumption
In our simulation, we assumed the scenario where the multiple outdoor pico cells are deployed on the same carrier frequency. Basic simulation assumptions are to be based on [2], and details on additional assumptions are as follows.
· Scheduler
· First-in-first-out (FIFO) packet scheduler
· Link adaptation

· Full bandwidth (i.e., 10MHz) assignment for the transmission of a packet

· No frequency selective scheduling

· Adaptation method of DL/UL reconfiguration
· Choose the closest UL-DL configuration by comparing two values: one is calculated ratio of each remaining data in DL buffer and UL buffer, the other is calculated ratio of DL subframe and UL subframe in the seven UL-DL configurations
· If there exist no data left in DL buffer and UL buffer at the point of DL/UL reconfiguration, choose the initial TDD configuration
· Pico antenna configuration
· (1 Tx, 2 Rx)
· UL power control
· Open-loop power control with P0 = -76dBm and α = 0.8
· Small scaling fading channel
· Not modeled
· HARQ modeling
· DL retransmission uses the first available subframe which appears 8ms after the initial transmission
· UL retransmission uses the first available subframe which appears 10ms after the initial transmission 
· Chase-combining 
· Interference mitigation Scheme
· If interference mitigation scheme is activated, a Pico eNB, which transmits DL signal in a subframe defined as UL in the initial UL-DL configuration, adjusts its DL transmission power. To be specific, the transmission power is determined based on the pathloss to the neighboring cells such that the Pico cell’s DL transmission causes interference no higher than a predetermined target interference over thermal (IoT) level in UL reception at the eNB which is the closest to the Pico eNB. In our simulation, IoT value is set to 11dB. 
3. Simulation Results
Figure 1-5 show individual performance evaluation results, when we execute TDD UL-DL reconfiguration, based on specific reconfiguration period (i.e., infinity, 10ms, 640ms). In our simulation, packet arrival rates (λ) are assumed to {0.5, 1, 1.5} for 0.5Mbyte file size. 
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Figure 1: UE Avg. Packet Throughput (0.5Mbyte, DL:UL=1:1, Reference configuration #1)
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Figure 2: UE Avg. Packet Throughput (0.5Mbyte, DL:UL=2:1, Reference configuration #1)
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Figure 3: UE Avg. Packet Throughput (0.5Mbyte, DL:UL=2:1, Reference configuration #2)
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Figure 4: UE Avg. Packet Throughput (0.5Mbyte, DL:UL=4:1, Reference configuration #2)
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Figure 5: UE Avg. Packet Throughput (0.5Mbyte, DL:UL=1:1, λ=2.5, Reference configuration #1)
Regarding UE average packet throughput in Figure 1-5, we can see the highest performance gains when reconfiguration period is set to 10ms, compared with the case of no UL-DL reconfiguration (i.e., infinite reconfiguration period). In other words, we can get higher performance gain with higher UL-DL reconfiguration speed. For example, when reconfiguration period is set to 640ms, we have lower performance gain in UE average packet throughput, compared with to the case of 10ms period. Consequently, we can increase the benefits of TDD UL-DL reconfiguration based on traffic adaptation, by setting 10ms reconfiguration period. In addition, proper interference coordination such as pico cell’s DL power control provides additional performance gain in terms of UE average packet throughput, especially when packet arriving rate is set to a relatively high value. 
Observation 1: According to performance evaluation results in the multi-cell scenario, we can see the highest performance gain in terms of UE average packet throughput when reconfiguration period is set to 10ms, compared with the case of no UL-DL reconfiguration (i.e., infinite reconfiguration period).
Observation 2: Proper interference coordination such as pico cell’s DL power control provides additional performance gain in terms of UE average packet throughput, especially when packet arriving rate is set to a relatively high value
4. Conclusion

In this contribution, we performed the simulation to evaluate the benefits of TDD UL-DL reconfiguration based on traffic adaptation, in the multi-cell scenario. We could obtain the following observation, based on performance evaluation results.
Observation 1: According to performance evaluation results in the multi-cell scenario, we can see the highest performance gain in terms of UE average packet throughput when reconfiguration period is set to 10ms, compared with the case of no UL-DL reconfiguration (i.e., infinite reconfiguration period).

Observation 2: Proper interference coordination such as pico cell’s DL power control provides additional performance gain in terms of UE average packet throughput, especially when packet arriving rate is set to a relatively high value.
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