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1 Introduction
The CSI feedback for eIMTA was discussed at RAN1 #75 and the following is agreed [1]
· When a UE decodes explicit L1 signaling of reconfiguration correctly and detects a valid UL-DL configuration, the UE shall measure CSI only within the subframes indicated as DL subframe or special subframe by the explicit L1 signaling of reconfiguration

· If UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, the UE shall measure CSI only within the subframes indicated as DL subframe or special subframe by SIB configuration

· Aperiodic CSI feedback shall be supported for all the configured measurement subframe set(s)
In this contribution, we discuss the remaining details of CSI enhancements for eIMTA.
2 Discussion
2.1 Aperiodic CSI reporting 

Although it was agreed that “aperiodic CSI feedback shall be supported for all the configured measurement subframe set(s)”, it can be discussed whether there is a need to support aperiodic CSI reporting when a UE in TM1~9 or TM10 with single CSI process. To our undersdanding, periodic CSI reporting can easily be supported by reusing the signaling of CSI subframe sets in eICIC. For aperiodic CSI reporting, specification changes is needed since the UL grant can only be sent from fixed DL subframes which makes it impossible to reuse the current implicit association between the CSI trigger and the aperiodic CSI reporting, similar to if some eICIC configurations would be applied in downlink heavy TDD configurations. 

There are several proposals in [2] on how to realize this but each proposal will break the current implicit association of the aperiodic CSI reporting. Among all the proposals, alternative 1-1 could work but need some additional bitmap defined in RRC. This solution can also be applied for TDD in general rather than limiting it to eIMTA. Alternative 2-2 proposes to reuse existing bits to indicate which subframe set should be reported. But in current specification, the 2 bits CSI trigger is only used when a UE is configured with carrier aggregation or multiple CSI processes. To enable aperiodic CSI triggering, the 2 bits field should be applied for eIMTA when multiple subframe sets are configured for a single cell. When a UE is configured with CA and eIMTA, 2 bits may not be sufficient. Based on the above discussion, both alternatives require specification changes. On the other hand, since the main target of CSI reporting for fixed and flexible subframes is to capture the interference power level difference between the two sets frequency selective information is not needed for more than one set. 
For a UE in TM10 with multiple CSI processes, it is sufficient to reuse the current signalling mechanism to support both periodic and aperiodic CSI reporting since CSI reporting is configured for each CSI process.
Proposal 1: No enhancements to aperiodic CSI reporting for a UE in TM1~9 or TM10 with single CSI process.

Proposal 2: Aperiodic CSI reporting can be supported for different subframe types for a UE in TM10 with multiple CSI processes.
2.2 CSI-IM configuration for TM10

It was agreed at RAN1 #74 that separate CSI measurement/report should be allowed for either two types of subframes, and/or two types of interference seen by a subframe. But it has not been agreed how this can be achieved. 
In order to capture the different interference in the two types of subframe for UEs in TM10, CSI-IM resources must be configured in both type of subframes. However, this will consequently break the restriction of current CSI-IM resource configurations since the interval between static subframes and flexible subframes is not an integer multiple of 5ms, which means that the CSI-IM resources configured for a UE will then appear in a non-multiple-of-5ms periodicity pattern. It is straightforward that the restriction of CSI-IM resource configuration in current specification should be removed. 

Given that the restriction of CSI-IM configuration is removed, either the restricted CSI measurement sets in eICIC or the multiple CSI processes in CoMP could be utilized [1]. Note that the restricted CSI measurement sets could support single CSI process capable UEs. It is preferred that both possibilities can be supported. Different solutions can be considered. One alternative is to allow for multiple CSI-IM resources configured for single CSI process, e.g. an addtional CSI-IM resources can be configured for single CSI process [3]. 

It should be noted that the above solution may be benificial to other cases as well, e.g. ABS, hence it should not be restricted to eIMTA only. Accordingly the restrictions of the CSI-IM resorce configuration can be removed for TDD in general. For commonality, it can apply to FDD as well. This provides larger freedom to the eNB and it is still possible to configure the CSI-IM resources in the way subjected to current restrictions to support legacy (Rel-11) devices.
Proposal 3: Allow for up to 2 CSI-IM resources configured for single CSI process.

Proposal 4: Remove the restriction of CSI-IM configurations in current specification. 
3 Conclusion

In this contribution we discussed the CSI measurement for dynamic TDD. Based on the discussion, we have the following proposals:

Proposal 1: No enhancements to aperiodic CSI reporting for a UE that is configuted with TM1~9 or TM10 with single CSI process.

Proposal 2: Aperiodic CSI reporting can be supported for different subframe types for a UE that is configured with TM10 with multiple CSI processes.
Proposal 3: Allow for up to 2 CSI-IM resources configured for single CSI process.

Proposal 4: Remove the restriction of CSI-IM configurations in current specification. 
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