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1 Introduction
Aperiodic CSI reporting for eIMTA was discussed at RAN1 #76 and the discussions continued on the email reflector focusing on TM1~9 but no agreement was reached. There are mainly three alternatives [1]
· Alt 1: 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 3: 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

The aperiodic CSI triggering for TM10 has not been discussed yet. In this contribution, we provide our views on aperiodic CSI reporting for eIMTA for all the transmission modes.
2 Discussion
2.1 Aperiodic CSI reporting for TM1~9 

The fundamental challenge for aperiodic CSI reporting in eIMTA is that the UL grant which carries the aperiodic CSI request can only be sent from fixed DL subframes. This essentially makes it impossible to reuse the existing implicit association between the CSI request and the aperiodic CSI reporting when the eNB requires aperiodic CSI reporting for both fixed and flexible subframes.  

Among the three alternatives, there are some similarities between Alt 1 and Alt 2. They are defined from different perspectives, i.e. Alt 1 is defined from CSI trigger perspective while Alt 2 is defined from CSI reporting perspective. The two alternatives are effectively equivalent if there is one-to-one mapping between the CSI trigger and the CSI reporting. This holds in most cases except TDD UL-DL configuration 0. In this case, with Alt 1 the UE can trigger aperiodic CSI request from one DL subframe for a given measurement set and schedule CSI reporting in different UL subframes while this is not possible with Alt 2. In contrast, with Alt 2, the UE can trigger aperiodic CSI request from different DL subframes for a given measurement set and schedule CSI reporting in the same UL subframe while this is not possible with Alt 1. However, it is not clear that there will be any practical difference from performance perspective.
The potential specification impact with Alt 1 or Alt 2 is that a bitmap which may need to span two frames should be defined by higher layers. In case a UE is configured with eIMTA on more than one serving cells, the bitmap needs to be defined for each serving cell since the aperiodic CSI can be transmitted on all the serving cells configured for the UE. The implications of two bits CSI request field in the UL grant in this case could be kept the same, i.e. to indicate whether the CSI reporting is intended for the current serving cell or a set of serving cells configured by higher layers.  
In contrast to the first two alternatives, one additional bit is needed with Alt 3 even when a single serving cell is configured for the UE. When eIMTA is enabled on more than one serving cell for a UE, one or more additional bits are needed so that the aperiodic CSI can be triggered for either type of the DL subframes on all carriers. Based on the observations above, Alt 1 or Alt 2 has the advantage that the payload size for the DCI does not need to be changed and it can be easily extended to CA.
Proposal 1: Select either Alt 1 or Alt 2 for aperiodic CSI reporting for TM1~9. 
2.2 Aperiodic CSI reporting for TM10
For a UE in TM10 configured with a single CSI process and one serving cell, there is only one bit CSI request field in the UL grant. The problem is same as TM1~9. In order to trigger aperiodic CSI reporting for both type of subframes, the solutions proposed for TM1~9 can be reused. 
If the CSI request field size is 2 bits and the UE is configured in TM10 for at least one serving cell, the existing CSI triggering mechanisms can be reused where different CSI process can be configured by eNB to report aperiodic CSI information for different type of subframes on a single or multiple serving cells. In this case, there is no further specification impact.    
Proposal 2: If the CSI request field is 1 bit and the UE is configured in transmission mode 10,  adopt the same solution as TM1~9.

Proposal 3: If the CSI request field size is 2 bits and the UE configured in TM10 for at least one serving cell,  resue the Rel-11 CSI triggering meachnism.
3 Conclusion

In this contribution we discussed the aperiodic CSI reporting for eIMTA. Based on the discussion, we have the following proposals:

Proposal 1: Select either Alt 1 or Alt 2 for aperiodic CSI reporting for TM1~9. 

Proposal 2: If the CSI request field is 1 bit and the UE is configured in transmission mode 10,  adopt the same solution as TM1~9.
Proposal 3: If the CSI request field size is 2 bits and the UE configured in TM10 for at least one serving cell,  resue the Rel-11 CSI triggering meachnism if the CSI request field size is 2 bits.
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