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1 Introduction

The objective of the work item “Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation” (eIMTA) is to enable TDD UL-DL reconfiguration for traffic adaptation in small cells including [1]
· Agree on the deployment scenarios for TDD UL-DL reconfigurations
· Agree on the supported time scale together with the necessary signaling mechanism(s) for TDD UL-DL 
· Agree on interference mitigation scheme(s) for systems with TDD UL-DL reconfiguration to ensure coexistence
· Backward compatibility shall be maintained and performance (both RRC_CONNECTED and RRC_IDLE) of both legacy UEs and UEs supporting operation in cells with TDD UL-DL reconfiguration
· Specify applicable eNB and UE core requirements
In RAN1#72, RAN1#72bis, RAN1#73, and RAN1#74, the work item on eIMTA was discussed and a LS was sent to other RAN groups on the RAN1 agreements [2].
In this contribution we discuss the impact of eIMTA from a UE and BS interference perspective and look at the required coexistence studies.

2 Discussion
In the following discussion, for the sake of simplicity, we only consider eIMTA in a single carrier scenario. In later phases of the work we can consider carrier aggregation case. Also in this contribution we look at the impact of eIMTA on core BS and UE requirements in a band agnostic manner. 
According to the LS in R1-134019, the following scenarios should be supported
· Scenario 1: Multiple Femto cells deployed on the same carrier frequency

· Scenario 2: Multiple Femto cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and Femto cells can adjust UL-DL configuration

· Scenario 3: Multiple outdoor Pico cells deployed on the same carrier frequency

· Scenario 4: Multiple outdoor Pico cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and outdoor Pico cells can adjust UL-DL configuration
The LS states that scenarios 3 and 4 are prioritized for evaluation.

2.1 Co-existence scenarios 
2.1.1 Adjacent channel operation

When two adjacent carriers are used in TDD mode, they may be operating in different UL/DL directions. If the UL/DL configuration is static, there could be coordination between the carriers, which in combination with time synchronization would avoid adjacent UL/DL. However, coordination becomes more challenging for the dynamic TDD scenario. Figure 1 shows two adjacent carriers operating in different UL/DL direction.
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Figure 1: TDD carriers operating with uncoordinated UL/DL (a) in the same operating band (b) in different operating bands.
In Figure 1a, both systems operate in the same band, therefore there is not a large frequency separation between the carriers. We note that from the device point of view, for a TDD band implementing a filter, this will most likely cover the complete band. In Figure 1b, the systems are allocated in different operating bands which may lead or may not lead into co-existence issues depending on the frequency separation between the bands and the emissions from the victim as well as the rejection from the aggressor.
In addition, the two carriers may belong to two different operators or the same operator. Coexistence could be solved with coordination and time synchronization between the carriers, which may be more realistic when both carriers belong to the same operator.
In order to study the coexistence impact of dynamic TDD it is suggested that the most extreme cases are considered.

Requirements in the 3GPP specifications today do not cover co-existence between uncoordinated UL/DL configurations in the same band. The UE spurious emissions for co-existence in TS36.101 for any TDD band do not require protection of its own DL. In TS 36.104, a NOTE under the Co-existence spurious emissions requirements indicates that “For unsynchronized base stations, special co-existence requirements may apply that are not covered by the 3GPP specifications.”
2.1.2 Co-channel operation

Figure 2 illustrates this case where the same carrier operates in UL and DL in different cells.
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 Figure 2: Two cells on the same carrier operate in different UL/DL directions.

In the case of Figure 2, both BS to BS and UE to UE interference become more severe than the adjacent channel case. As the simulations in the study item phase has shown, the BS to BS interference in this case is unacceptable. Note that UE to UE co-existence was not considered during the SI. It is proposed that in new coexistence simulations, interference mitigation techniques as agreed by RAN1 should be implemented and the requirements should be based on those.
It should be noted that the case of co-channel TDD has not yet been discussed in RAN4 outside the eIMTA SI.
3 Way forward
RAN4 should study the coexistence between dynamic TDD systems as well as dynamic TDD and legacy TDD. The study should consider both co-cannel and adjacent-channel operation, BS to BS and UE to UE. In addition, the interference mitigation as agreed by RAN1 should be included. The selected scenarios in the first phase should be scenario 3 and 4. The first phase of this study should be band agnostic and without carrier aggregation. 
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