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1
Introduction
In RAN#51, an LTE Rel-11 study item on TDD interference management and traffic adaptation was approved in [1]. In this SI, feasibility of applying different TDD UL-DL configurations for different cells shall be studied by RAN4, considering deployments of single or multiple operators in the same or adjacent frequency channels respectively. Hence, the interference due to different TDD UL-DL configurations in different cells can be co-channel and/or adjacent channel. In addition, both homogenous deployments, as well as heterogeneous deployments shall be considered in the feasibility study. Through the co-existence study, RAN4 shall identify the feasible scenarios in which different TDD UL-DL configurations can be applied in different cells. Possible interference mitigation schemes can also be studied in RAN1 and RAN4.

In this contribution, we discuss in general the interested scenarios, as well as the possible methodologies for feasibility study of this SI.
2
Deployment scenarios and corresponding interference type
In traditional TDD network deployment, tight time synchronization is kept and same TDD UL-DL configuration is applied among different cells to mitigate the inter-cell interference. For the scenarios that are of interest in this SI, several types of interference may arise due to different TDD UL-DL configurations in different cells, where Figure 1 illustrates the corresponding NB-to-NB interference and UE-to-UE interference. 
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Figure 1: Illustration of interference due to different TDD UL-DL configurations in different cells

According to the study item description in [1], the following scenarios shall be considered.

· Homogeneous network with macro eNBs only

· Macro-to-Macro interference

· UE-to-UE interference

· Heterogeneous network with Macro and low power network nodes

· Macro-Pico deployment

· Macro-to-Pico or Pico-to-Macro interference

· Pico-to-Pico interference

· UE-to-UE interference

· Macro-Femto deployment

· Macro-to-Femto or Femto-to-Macro interference

· Femto-to-Femto interference

· UE-to-UE interference

· Mixture of Macro, Pico and Femto deployment

· BS-to-BS interference as in the Macro-Pico and Macro-Femto deployment
· Pico-to-Femto or Femto-to-Pico interference

· UE-to-UE interference

For the above scenarios, both co-channel and adjacent channel deployment shall be considered. 
3
Methodology of feasibility study
Generally there are two approaches to study the interference level and the corresponding impact on system performance. One approach is to use the RAN4 defined transmitter and receiver requirements to determine the minimum required site separation distance via deterministic analysis on interference level. This approach is more appropriate for the study of BS-to-BS interference since the location of the BS is fixed in practical networks. Another approach is to rely on system simulations to investigate performance impact due to DL-UL interference. By randomly dropping UEs in a predefined deployment scenario, the corresponding DL and UL geometry can be evaluated and compared to a traditional TDD network without DL-UL interference. The corresponding throughput loss due to DL-UL interference can also be derived. This approach can be suitable for both BS-to-BS and UE-to-UE interference analysis.

It is noted that both approaches are widely used in previous RAN4 work on RF requirements or co-existence studies [2][3]. It is therefore proposed that RAN4 continues to use these approaches in this study item.
3.1 Deterministic interference analysis using existing RAN4 requirements

In this approach, according to the transmitter and receiver RF requirements, the minimum required site separation distance in different scenarios can be obtained. The simulation assumptions including pathloss model for different scenarios shall be discussed and agreed in RAN4. Both co-channel and adjacent channel cases can be studied in a similar manner, except that in the latter case, ACIR for the adjacent channel needs to be considered. The following receiver requirements on interference tolerance can be used:
· When the received interference power is 7dB lower than the thermal noise level, its impact on system performance can be ignored since there is on more than 0.8dB degradation of sensitivity for victim node. This can be seen as a tight requirement for the tolerable interference level.

· When the received interference power is lower than the interference signal mean power according to the requirements of dynamic range (as defined in [4]), the system can work properly under sufficient target signal power. This can be seen as a relaxed requirement for the tolerable interference power level.

Different from BS-to-BS interference, using the deterministic analysis for UE-to-UE interference may not reflect the performance in practical networks, since UE Tx power and location is not fixed. In addition, UEs in Pico or Femto cells may have relatively lower Tx power due to its vicinity to serving cell. Therefore, system simulation with randomly dropped UEs may be more suitable for UE-to-UE interference analysis.

Details and initial results on the interference analysis with this deterministic approach can be found in [5].

3.2 Interference analysis via system simulation

In this approach, system simulation is performed with UEs randomly placed in a predefined deployment scenario. The approach is often called as the Monte-Carlo approach. With this approach, UL or DL geometry of the victim system can be obtained and the corresponding throughput loss due to the existence of DL-UL interference can be derived. Both BS-to-BS and UE-to-UE interference can be studied with this approach. This approach is also widely used in previous co-existence studies for different BS types or systems [2][3].

Details and initial results on interference analysis with this system evaluation approach are provided in [6].
4
Conclusion

In this contribution, we discuss the interested deployment scenarios and the methodology for co-existence study for the Rel-11 TDD enhancement study item. We propose that RAN4 shall first discuss the analysis assumptions for each of the deployment scenarios, as well as the suitable methodology for co-existence study. 
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