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1 Introduction 

There were a few email discussions on the CSI feedback for eIMTA after RAN1#76. In this contribution we share our views on some remaining issues on aperiodic CSI feedback.
2 Aperiodic CSI in TM1-9
We have agreed in RAN1#76 that:

· For aperiodic CSI reporting in transmission mode 1~9 for a single serving cell, only CSI for one subframe set is reported in any subframe 
In the email discussion [76-02] Aperiodic CSI in TM1-9 for eIMTA (summarized in [1]), the following has been proposed:
· For TM 1 – 9 and eIMTA, decide on one of the following two approaches for the CSI reference resource for aperiodic CSI in the next RAN1 meetings:

· Approach 1: The CSI reference resource is the valid DL subframe in the latest subframe no later than subframe n – 4 and corresponding to the triggered CSI subframe set, where the aperiodic CSI is reported in subframe n

· Approach 2: The CSI reference resource is the valid DL subframe in the latest subframe no later than subframe n-4 and no earlier than the subframe containing the aperiodic CSI trigger, and corresponding to the triggered CSI subframe set, where the aperiodic CSI is reported in subframe n
· For aperiodic CSI reporting in TM 1 – 9 for eIMTA UEs configured with a single serving cell, decide on one of the following alternatives in the next RAN1 meetings:

· Alt1: The CSI is reported for the subframe set associated with the PDCCH subframe, where the association of the PDCCH subframe and the subframe set is RRC configured separately, where the RRC configuration covers at least 2 frames. 

· Alt 2: The CSI is reported for the subframe set associated with the CSI reporting subframe, where the association of the CSI reporting subframe and the subframe set is RRC configured separately, where the RRC configuration covers at least 2 frames

· Alt 4: The CSI reported for a subframe set in subframe n is based on a dynamic indication

· One additional bit is included in the DCI format as aperiodic CSI triggering
On the first issue, as captured in [1], approach 2 introduces significant constraint on the aperiodic CSI triggering, in terms of both the subframes where it can be triggered and for which configurations it can be triggered. In our view, this severe constraint is not acceptable. Approach 1 would require the UE to store some samples for interference measurement, but that is most likely already supported in the UE anyway. Moreover this is already supported for TM10 and multiple CSI processes, so it is not a new design in any case. Therefore we support approach 1.
Proposal 1: For TM1-9 and eIMTA, The CSI reference resource is the valid DL subframe in the latest subframe no later than subframe n – 4 and corresponding to the triggered CSI subframe set, where the aperiodic CSI is reported in subframe n.

On the second issue, Alt 1 and Alt 2 are effectively the same from function point of view, except that one is associated with the subframe where the reporting is trigger while the other is associated with the subframe where the reporting is transmitted. In case of SIB1 configuration 0, a complication for both alternatives is that when the eNB schedules two UL subframes in the same UL grant, the aperiodic CSI would be reported in both UL SFs, which is not desirable. To avoid this problem, the eNB needs to have additional scheduling restriction and avoid multi-subframe scheduling whenever it wants to trigger aperiodic CSI.
Alt 4 would provide complete flexibility in terms of which subframe set is triggered. In our view, it is important to be able to request report for both sets simultaneously. However, given that RAN1 already agrees that only one CSI report is triggered at a time, it is especially important to have some additional flexibility in triggering to facilitate the eNB scheduling.

Proposal 2: For aperiodic CSI reporting in TM 1 – 9 for eIMTA UEs configured with a single serving cell, the CSI reported for a subframe set in subframe n is based on a dynamic indication, with one additional bit included in the DCI format as aperiodic CSI triggering.

A third issue is how to trigger aperiodic CSI reporting in TM1-9 when the eIMTA UE is configured with more than one serving cell. As mentioned early, we think it is important to have the capability to trigger both sets. Although eICIC only allows the triggering of one CSI report at a time, there is a reason for eIMTA not to follow the eICIC design. In eICIC, for each UE there is a clear preference on whether to schedule this UE in ABS or non-ABS subframes depending on the UE location. So the eNB can choose to trigger the report based on this preference. But in eIMTA, the eNB can schedule the UE in either of the subframe sets. It would be important for the eNB to have the reports for both sets available in order to achieve maximum scheduling flexibility and maximum gain from eIMTA. Therefore we prefer an approach that can trigger the report for both sets.
Proposal 3: For aperiodic CSI reporting in TM 1 – 9 for eIMTA UEs configured with more than one serving cell, two existing bits in DCI format 0/4 are re-used to allow the triggering of both subframe sets based on higher layer signaling.

3 Aperiodic CSI in TM10
After the email discussion [76-03] Aperiodic CSI in TM10 for eIMTA, there are still some open issues.

One of the working assumptions that has been made on how to remove the restriction “A UE is not expected to receive CSI-IM resource configuration(s) that are not all completely overlapping with one zero power CSI-RS resource configuration which can be configured for the UE”:

· The restriction is removed for all downlink subframes at least for eIMTA-enabled UEs 

· FFS whether it is removed for eIMTA-capable but non-eIMTA-enabled UEs

A related open issue is whether the new CSI process or CSI-IM configuration should be supported by Rel-12 UEs without eIMTA capability or Rel-12 UE with eIMTA capability not configured with TDD eIMTA. If the new configuration is supported by any UE, it automatically requires the restriction to be removed as well. Since the working assumption means that the restriction is not removed for non-eIMTA-capable UEs, this means that the new configuration cannot be supported by non-eIMTA-capable UEs. In addition, it has not been discussed yet whether the eIMTA feature is mandatory or optional. If eIMTA feature is optional, it is unreasonable to require all Rel-12 UEs to support part of the functions introduced by eIMTA.
Proposal 4:  The new CSI process or CSI-IM configuration is not supported by non-eIMTA-capable UEs.

For eIMTA-capable but not eIMTA-enabled UEs, we have not seen a compelling use case to extend the configuration or remove the restriction. Therefore the Rel-11 behavior should be kept.
Proposal 5: The new CSI process or CSI-IM configuration is not supported and the restriction is not removed for eIMTA-capable but non-eIMTA-enabled UEs.

On the aperiodic CSI triggering for eIMTA UEs in TM10 when the UE is configured with more than one serving cell or more than one CSI processes, the existing principle can be reused. That is, the existing 2 bits in DCI are used to dynamically trigger aperiodic CSI based on higher layer signaling, which should also allow the triggering of both subframe sets.
Proposal 6: For aperiodic CSI reporting in TM 10 for eIMTA UEs configured with more than one serving cell or more than one CSI process, two existing bits in DCI format 0/4 are re-used to allow the triggering of both subframe sets based on higher layer signaling.
4 Conclusions 
In this contribution, we have discussed some remaining issues on CSI feedback. The following are proposed:
Proposal 1: For TM1-9 and eIMTA, The CSI reference resource is the valid DL subframe in the latest subframe no later than subframe n – 4 and corresponding to the triggered CSI subframe set, where the aperiodic CSI is reported in subframe n.

Proposal 2: For aperiodic CSI reporting in TM 1 – 9 for eIMTA UEs configured with a single serving cell, the CSI reported for a subframe set in subframe n is based on a dynamic indication, with one additional bit included in the DCI format as aperiodic CSI triggering.

Proposal 3: For aperiodic CSI reporting in TM 1 – 9 for eIMTA UEs configured with more than one serving cell, two existing bits in DCI format 0/4 are re-used to allow the triggering of both subframe sets based on higher layer signaling.

Proposal 4:  The new CSI process or CSI-IM configuration is not supported by non-eIMTA-capable UEs.
Proposal 5: The new CSI process or CSI-IM configuration is not supported and the restriction is not removed for eIMTA-capable but non-eIMTA-enabled UEs.

Proposal 6: For aperiodic CSI reporting in TM 10 for eIMTA UEs configured with more than one serving cell or more than one CSI process, two existing bits in DCI format 0/4 are re-used to allow the triggering of both subframe sets based on higher layer signaling.
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