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1 Introduction

To gain a better understanding on the issues related to the potential introduction of additional configurations for LTE TDD, a study item was approved in RAN meeting #66 [1]. One of the objectives of the study item is to evaluation of the potential benefits and drawbacks of the additional TDD configuration(s) and possible solutions to mitigate the potential drawbacks.
In this contribution, we present our simulation results for performance evaluation set 2 with the additional TDD configurations.
2 Simulation Scenarios Performance Evaluation Set 2 

The scenarios evaluate a spectrum arrangement, where the two operators, A and B are operating in the same band and adjacent to each other. The operator B is the victim due to the adjacent channel leakages from operator A deployment in the adjacent channel. The operator A is deployed with 

a. TDD U/DL configuration 2 with special configuration 4

b. TDD U/DL configuration 5 (8:1:1) with special configuration 4

c. New TDD U/DL configuration (10:0:0) 

and the  operator B is deployed with 

a. TDD U/DL configuration 2 with special configuration 4

We consider two deployment scenarios:
Scenario I: Operator A deploys outdoor picos (Scell) while operator B deploys macros (Pcell)  

Scenario II: Operator A deploys macros (Scell) while operator B deploys macro node (Pcell).  

Further simulation assumptions for evaluating the scenarios are as agreed in [2].  The packet arrival arte is set a high value (equal to 1.0).
3 Simulation Results and Discussion 

On this section, we present the system level simulation results for the two scenarios. We present the downlink throughput gain for the operator A by deploying the additional TDD configuration and the uplink throughput loss at the operator B due to the deployment of additional TDD configurations by the operator A.
3.1 Scenario I - Pico – Macro
3.1.1 DL gains of the new configurations
Figure 1 shows the percentage of gain at the operator A with the additional TDD configuration at 50 and 95 percentile points of the user throughput when the operator B network is activated. It can be observed that gains around 20 % at 50th percentile point 15 % at the 95th percentile point over configuration 5.
The corresponding CDF can be found in the annex.
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3.1.2 UL pain due to new configurations
Figure 2 shows the percentage of loss at the operator B uplink user throughput with different TDD configurations deployed at the operator A network. The percentage loss is computed over the case when both the operator A and B are using TDD configuration 2.  We observed new DL-only TDD configuration causes 20% loss at 50th percentile and around 10 % loss at 95th percentile UL throughput than the most DL-heavy configuration that already exists today.
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Figure 2 Summary of percentage of loss for uplink for scenario 1 evaluations
Conclusion 1 Downlink user throughput gain of 20 % over configuration 5 is observed with the additional TDD configuration on a pico node.
Conclusion 2 Uplink throughput loss is observed in the macro node with the additional new TDD configurations over configuration 5. 

3.2 Scenario II – Macro – Macro
3.2.1 DL gains of the new configurations
Figure 3 shows the gains of the additional TDD configuration in the Macro - Macro scenario relative to configuration 2. It can be seen that the gains are similar to the scenario I (Pico-Macro case) because average. This is because the even though interference due to Operator B is same in both the cases, the impact on baseline throughput for the two scenarios is different. Adding new configuration does not change the downlink interference pattern over the baseline.  
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Figure 3 Summary of percentage of gains for Downlink for scenario 2 evaluations
3.2.2 UL pain due to new configurations
Figure 4 shows the uplink user throughput losses at the operator B network.  We observe that the loss is 100% as the interference is severe and the additional TDD configuration deployed on the macro network does not allow any UL transmission in the other TDD network. However, note that there is a loss of 50% with the existing TDD configuration 5. 
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Figure 4 Summary of percentage of loss for uplink for scenario 2 evaluations
Conclusion 3 Similar gains as that of scenario 1 in the downlink user throughput are observed for scenario 2. 
Conclusion 4 Significant uplink throughput loss is observed in the macro node when the additional TDD configuration is deployed in adjacent frequency in another macro node. 
4 Summary and Conclusions

In this contribution, we present set 2 simulation results with the additional TDD configuration. 

For the Pico – Macro scenario, we observe that the introduction of a 10:0:0 configuration 

· enables significant downlink gains (20%) 
· results in UL degradation 
For the Macro – Macro scenario, we observe that the introduction of a 10:0:0 configuration 

· might completely disable the uplink transmission on the adjacent macro network
We propose to capture the above in the TR.
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6 Annex

6.1 Scenario I – Pico – Macro
6.1.1 DL gains of the new configurations
Figure 5 shows the downlink user throughput CDF of operator A. The additional TDD configuration provides (20%) gain compared to the existing TDD configurations. This is because of the additional opportunities for scheduling downlink subframes is increased with the introduction of additional TDD configuration. 
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Figure 5  Downlink user throughput CDFs for scenario 1 evaluations 

6.2 Scenario II – Macro – Macro
6.2.1 DL gains of the new configurations
Figure 6 shows the downlink user throughput cumulative distribution function (CDF) for the 3 configurations described in section 2. 
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Figure 6  Downlink user throughput CDFs for scenario 2 evaluations 
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