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1. Introduction

Flexible uplink downlink allocations in TDD can potentially be beneficial in a number of different scenarios as described in our companion contribution [1]. In the different scenarios the interference situation and appropriate interference control mechanisms may be significantly different. 

2. Interference control 

In deployment scenarios where the eNodeB transmit power is significantly higher than the typical UE transmit power and the isolation between eNodeBs is not sufficient to compensate for the high power significant BS-to-BS interference can be seen. This can be very severe in same frequency and/or in adjacent carrier deployment. This can be handled in two ways; either by increasing the uplink transmit power to match the stronger interference situation and/or decrease the eNodeB transmit power to a level on par with the uplink noise and interference, or a combination of both power controls. Whether additional support is needed to support power control is for further study. 

Proposal 1: RAN1 shall continue to study the need for improved uplink and downlink power control.
3. Interference management 

Interference management is something we need to consider in all non-isolated systems. Multiple methods have been introduced in the standard to manage different types of interference measurements. In release 8 we introduced ICIC to notify neighbor cells of high interference seen at serving cell and CQI to report the downlink quality. Further in release 10 we introduced multiple CSI measurement sets to handle that different subframes may experience different interference. Finally in release 11 we introduced multiple CSI processes and IMRs to better reflect the interference experienced by the UEs. 

As a baseline on the work on interference management scheme we should assume that the network can estimate the interference situation in both uplink and downlink and take this information into account when deciding on the link direction for a specific subframe and if power control needs to be applied. 

Proposal 2: RAN1 shall take the interference estimation support provided in LTE Rel-11 as baseline for the interference management evaluations
Coordination is only possible in cases where communication between the nodes is possible and that the nodes actually have data available in both directions, an assumption that cannot always be made in the low to medium load cases where dynamic TDD is applicable.  Coordination appears to be a special case of the coordinated scheduling applicable to the CoMP work. Further study is needed on if the measurements and signaling introduced in Rel-11 needs to be enhanced to also support this scenario. 

Proposal 3:  Further study is needed if modifications are needed to the Rel-11 CoMP functionality to also support the traffic adaptation scenario.
In [2] it was concluded that interference mitigation is needed at least for some of the studied scenarios. In that conclusion however it was not ruled out that the interference mitigation provided in LTE Rel-11 was not sufficient. Further study is needed to determine if additional interference management schemes, such as new measurements and signaling, needs to be applied in relevant scenarios.  


Proposal 4: Further study is needed to motivate the need for introduction of additional interference management schemes. 

4. Conclusion

Based on the discussion we have the following proposals: 

Proposal 1: RAN1 shall continue to study the need for improved uplink and downlink power control

Proposal 2: RAN1 shall take the interference estimation support provided in LTE Rel-11 as baseline for the interference management evaluations
Proposal 3:  Further study is needed if modifications are needed to the Rel-11 CoMP functionality to also support the traffic adaptation scenario.


Proposal 4: Further study is needed to motivate the need for introduction of additional interference management schemes. 
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