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1 Introduction

A study item on enhancements to LTE TDD for UL/DL interference management and traffic adaptation was approved at the RAN#51 [1]. This study item aims to identify and evaluate different scenarios where interference between UL and DL may arise along with studying the benefits from flexible asymmetries. 
A set of different scenarios can be identified to belong to this study item, and in this contribution we motivate the need to study some of them. 
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Figure 1 Illustration of UL/DL interference

1.1 Different asymmetry in adjacent cells
One of the concepts in the study item description is adaptation of TDD asymmetry dependent on traffic. Since traffic load might be different in different cells, this naturally leads to different configuration simultaneously being used in the system. The potential with using different TDD configurations at low load is large, but in many scenarios the UL/DL interference problem will be severe. When studying the potential of re-configurable uplink-downlink asymmetries it is therefore important to also consider the UL/DL interference as well as potential coordination and mitigation techniques. It is also important lo look at both homogenous and heterogeneous deployments.  These potentials and problems are further addressed in [2]. 
1.2 Different asymmetry or unsynchronized operation of adjacent carriers 

In multi-operator scenarios coordination of network configuration is not trivial. Even in cases where it is technically possible to frame-align the different LTE systems is it not obvious that it is best from costumer profiles and market share to use the same TDD configuration. This can hence lead to UL/DL interference problems between adjacent carriers. Problems may arise both on the base station side and on the UE side and may be very dependent on both deployment and user distribution. This is currently being investigated by Ran4 [3]. Dependent on the outcome of Ran4 evaluations, further enhancements such as measurements, coordination and mitigation methods can be envisioned. 
1.3 Remote base station interference
In a large scale macro deployment, site-planning must be done and guard periods must be chosen in such a way that interference in uplink is not too severely impacted by remote downlink transmissions. Due to variable propagation conditions, such as atmospheric duct and system failure, such as damaged antenna elements or loss of synchronization, this can still not always be guaranteed without unreasonable large guard periods. It should be studied how large this problem is in real network deployments and what the impact is on network and user performance. Dependent on the outcome of the performance evaluations means to improve the robustness in data and control transmission in LTE uplink might be considered. 
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Figure 2 Illustration of remote base station interference

2 Summary

In the study of dynamic traffic asymmetry, interference between UL and DL must be considered, i.e. BS-to-BS and UE-to-UE interference must be considered. But also for many other situations interference between UL and DL may arise in TDD systems, statically or for limited time periods. 
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