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1 Introduction

In the last RAN1 76bis meeting [1], the definition of reference resource for aperiodic CSI are discussed for TM 1 – 9, the following two options are discussed online
· Option 1: valid DL subframe in the latest subframe no later than subframe n – 4 and corresponding to the triggered CSI subframe set

· Option 2: valid DL subframe in the latest subframe no later than subframe n-4 and no earlier than the subframe containing the aperiodic CSI trigger
According to the email discussion in [76-05], how the eIMTA UE reports periodic CSI in fallback mode is still FFS.
In this paper, we give further analysis for option1 and 2 for aperiodic CSI in TM1-9, and we also discuss the CSI feedback scheme during fallback mode.  
2 Valid reference resource for aperiodic CSI in TM 1 – 9
According to the discussion in [1], two options are using to define the valid CSI reference resource which are listed in section one. 

The first option could provide more flexibility for CSI measurement since any of the DL subframe no later than the subframe n-4 can be used as CSI reference resource. However, option 1 requires the UE to measure the subframes before acknowledging of the aperiodic CSI triggering.
For TM1-9, the interference is measured by using CRS resource, interference measurement is required to be determined on both fixed and flexible subframes. Therefore, option 1 implies UE to store CRS information in each DL subframe with valid DL CSI resource for the subframe set to prepare the information of aperiodic CSI reporting, and this method could increase UE complexity, especially if we consider more than one serving cells are enabled with eIMTA. As illustrated in Figure 1, when SIB1 UL/DL configuration is configuration #0, L1 indicated UL/DL configuration is #2 and only subframe #4 and #9 are configured as second subframe set. In this case, the aperiodic CSI only can be triggered on subframe #0, and #5, and there is no valid CSI reference for the second subframe set between the triggering subframe and the n-4 subframe, where n is subframe index of aperiodic CSI transmission. According to option1, both the CRS information of both subframe #4 and subframe #9 need to be stored in each radio frame for preparing the aperiodic CSI reporting. If we consider CA with three carriers, in each radio frame, 6 subframes’ corresponding CRS information needs to be stored for the second subframe set.
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Figure 1, DL subframe #4, #9 
In the other hand, for some combinations, e.g., SIB1 UL/DL configuration is #0 and L1 indicate UL/DL configuration is #3, option 1 does not induce extra UE complexity since CSI reference resource is valid between the triggering subframe and the n-4 subframe. 
For option 2, this approach introduces limitation for aperiodic CSI reporting when one subframe set’s CSI reference resource is earlier than the aperiodic CSI triggering subframe. The merit of this approach is that it could avoid storing CRS information in each radio frame, but measure the CRS reference resource until aperiodic CSI reporting is triggered. As discussed in [2] [3], the CSI reference resource may be not available if the aperiodic CSI is triggered in some particular subframes when SIB1 configured UL/DL configuration is configuration 0, 1, 6. In some problematic cases, the UE is not able to feedback CSI reporting for the first or second subframe set.
In order to support aperiodic CSI reporting for all subframe sets and keep UE complexity as simple as possible, we would like to introduce some restriction beyond option 1. The restriction is the UE only stores one subframe’s CRS information for the problematic subframe set in one radio frame. In the example of figure 1, UE only needs to store CRS information of subframe #4 or subframe #9 for the second subframe set in each radio frame. In this case, the subframe of valid CSI reference subframe is earlier than the aperiodic CSI triggering subframe. Once aperiodic CSI for the second subframe set is triggered, UE reports the latest measured CRS information for the second subframe set. 
If we consider the UE complexity and flexibility of aperiodic CSI triggering, we have following proposal.
Proposal 1: For one subframe set, when CSI reference resource is unavailable between aperiodic CSI triggering and n-4 subframe, UE stores one subframe’s CRS information in each radio frame and the subframe of the corresponding CSI reference resource can be earlier than the aperiodic CSI triggering subframe.
3 Periodic CSI reporting scheme during fallback mode
According to summary of email discussion in [76-05], UE behavior for periodic CSI reporting when UE missed L1 reconfiguration signaling needs further analysis.
· FFS if the eIMTA UE can omit reporting the periodic CSI or report OOR under certain conditions, and the corresponding conditions are also FFS

Since the possibility of misdetection for L1 reconfiguration signaling is very low in eIMTA, it is hard to justify how much benefit can be obtained by introducing new UE behaviors, e.g reporting OOR or omitting periodic CSI reporting. 
If a UE missed L1 reconfiguration signaling, it does not necessarily mean that the UE must be misaligned with eNB on configuration of the valid CSI reference resources for the second subframe set, since the second subframe could include some fixed DL subframes according to SIB1 indication. Therefore, the current scheme still works for this case for reporting valid CQI report. 
If the periodic CSI is misaligned between eNB and UE, it could be up to UE’s implementation to decide what value should be reported, we do not identify serious performance loss for fallback mode UE. 
In addition, it would impose some additional eNB DTX detection behavior for CQI reporting, if the UE omits periodic CSI reporting. 

According to the above discussion, we have the following proposal,

Proposal 2: No new CSI feedback scheme needs to be introduced for eIMTA when the L1 UL-DL reconfiguration signaling is missed
4 Conclusion

In this paper, we discuss the remaining issues for CSI measurement and feedback and give our proposals:

Proposal 1: For one subframe set, when CSI reference resource is unavailable between aperiodic CSI triggering and n-4 subframe, UE stores one subframe’s CRS information in each radio frame and the subframe of the corresponding CSI reference resource can be earlier than the aperiodic CSI triggering subframe.
Proposal 2: No new CSI feedback scheme needs to be introduced for eIMTA when the L1 UL-DL reconfiguration signaling is missed
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