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1 Introduction
In the email discussion “[76-05] CSI feedback during fallback for TDD eIMTA”, the remaining issues with periodic CSI feedback for eIMTA were discussed. The following working assumptions were made:

Working assumption:
· For UEs configured with eIMTA, for periodic CSI report in subframe n, the corresponding CSI reference resource is determined by the existing definition for TM 1 – 10 (in TS36.213 section 7.2.3), with the following additions: 
· If the eIMTA UE receives a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the indicated UL-DL configuration in the radio frame can be valid CSI reference resources
· If the eIMTA UE does not receive a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the SIB-1 UL-DL configuration in the radio frame can be valid CSI reference resources
· FFS if the eIMTA UE can omit reporting the periodic CSI or report OOR under certain conditions, and the corresponding conditions are also FFS

In this contribution, the open issues for periodic CSI feedback are discussed.
2 Discussion

2.1 CSI reference resource for periodic CSI feedback
The working assumption made for CSI reference for periodic CSI feedback is aligned with the previous agreements made for the CSI measurements (as in the following) as well as the existing definition of CSI reference resource for P-CSI. 
Agreement:

· 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

The working assumption implies that the location of the valid reference resource for P-CSI can be dynamically determined by the L1 UL-DL reconfiguration signaling. This is different from the current P-CSI where the valid reference resource is pre-determined and can require additional UE implementation. Therefore when the CSI reporting periodicity is longer than the UL-DL reconfiguration periodicity, as one possible implementation, UE can find and measure on the potential valid P-CSI reference resource per UL-DL reconfiguration periodicity and buffer the measurement results, then perform measurement and update the P-CSI if there is another valid reference resource in the next UL-DL reconfiguration periodicity.  This essentially means that UE should be able to find a valid P-CSI reference resource and measure it per UL-DL reconfiguration periodicity, i.e. up to per 10ms. On the other hand, the UE has to support the configuration of 10ms for both P-CSI and UL-DL reconfiguration periodicity, which requires the UE capability to find a valid reference resource and measure it per 10ms. 
As another example shown in figure 1 [1], when UL-DL reconfiguration periodicity is 10ms and the reconfiguration DCI is transmitted in the subframe #0 and the P-CSI is configured in subframe #7, the UE is required to measure at most two subframes for the flexible subframe set for each P-CSI report in subframe #7, such that the most recent measurement can be used for each P-CSI report for the flexible subframe set. From the UE measurement complexity and power consumption perspective, this is equivalent to the case where 5ms P-CSI is configured. It is noted that up to 1ms P-CSI periodicity has been supported and implemented since Rel-8, which means that UE  may be configured by the eNB to measure P-CSI in every downlink subframe. Therefore existing UE implementation shall be capable to handle the multiple measurements required by P-CSI for eIMTA. The UE power consumption required for P-CSI measurement in eIMTA is determined by the UL-DL reconfiguration periodicity, the subframe(s) for monitoring reconfiguration DCI and the P-CSI reporting periodicity, all of which are under the control of eNB considering the tradeoff between power consumption and performance. This is exactly the same as in existing system that P-CSI periodicity is determined by the tradeoff between power consumption and performance. 
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Figure 1. Periodic CSI measurement and reporting for eIMTA with dynamic reference resource [1]
To summarize, the current working assumption does not impose additional UE complexity compared to those the eIMTA UEs shall implement already and should be confirmed.
Proposal 1: The following working assumption on P-CSI reference resource determination for eIMTA should be confirmed
· For UEs configured with eIMTA, for periodic CSI report in subframe n, the corresponding CSI reference resource is determined by the existing definition for TM 1 – 10 (in TS36.213 section 7.2.3), with the following additions: 
· If the eIMTA UE receives a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the indicated UL-DL configuration in the radio frame can be valid CSI reference resources
· If the eIMTA UE does not receive a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the SIB-1 UL-DL configuration in the radio frame can be valid CSI reference resources
2.2 UE behavior for P-CSI feedback when missing the UL-DL reconfiguration DCI
It can be possible that UE missed the L1 UL-DL reconfiguration signaling, due to, e.g. decoding error or DRX.. According to the email discussion, the following options exist for UE’s P-CSI reporting for the 2nd subframe set in case the UE does not receive the UL-DL reconfiguration DCI:

· Option 1: UE reports outdated CSI measured from a previous reconfiguration periodicity;

· Option 2: UE reports OOR;
· Option 3: UE drops the P-CSI reporting if the latency between the valid reference resource and the reporting instance is larger than X ms;

· Option 4: UE reports OOR if the latency between the valid reference resource and the reporting instance is larger than X ms.

Option 1 is the default option if there are no further agreements beyond those confirmed in Proposal 1. Option 2 may help the eNB to identify that the UE misses the reconfiguration DCI. However, such benefit is marginal since the misdetection probability of the reconfiguration DCI is already low and eNB is able to track the UE’s DRX state. Option 3 avoids the UE to report P-CSI for the second subframe set. However, there could be ambiguity between eNB and UE on whether P-CSI is transmitted or not if the eNB and UE have different understanding on which reference resource is used (i.e. whether the latency is larger than X ms or not) due to the UE missed the reconfiguration signaling. The ambiguity requires eNB to implement blind detection on PUCCH resources and PUSCH (for CSI piggyback to PUSCH). Option 4 is similar to Option 2, and the benefit is also marginal. Therefore, no additional UE behavior is needed for P-CSI reporting for the second subframe set when the UE misses the reconfiguration DCI. In other words, option 1 is agreed by default.
Proposal 2: No additional UE behavior is needed for P-CSI reporting for the second subframe set when the UE misses the reconfiguration DCI. In other words, option 1 shall be adopted by default. 
3 Conclusions
In this contribution, we discuss the remaining open issues for P-CSI feedback in eIMTA with the following proposals:
Proposal 1: The following working assumption on P-CSI reference resource determination for eIMTA should be confirmed

· For UEs configured with eIMTA, for periodic CSI report in subframe n, the corresponding CSI reference resource is determined by the existing definition for TM 1 – 10 (in TS36.213 section 7.2.3), with the following additions: 
· If the eIMTA UE receives a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the indicated UL-DL configuration in the radio frame can be valid CSI reference resources
· If the eIMTA UE does not receive a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the SIB-1 UL-DL configuration in the radio frame can be valid CSI reference resources
Proposal 2: No additional UE behavior is needed for P-CSI reporting for the second subframe set when the UE misses the reconfiguration DCI. In other words, option 1 shall be adopted by default. 
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