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1. Introduction
In RAN4 #79, RAN4 had further discussion on LAA performance requirements and WF in [1] was agreed. For CSI feedback, there is one open issue.  

· CQI feedback mode: 
· Aperiodic CQI test
· Periodic CQI test is for further decision
In this contribution, we provide our view on remaining issue on LAA CQI test. 
2. Discussion

2.1. CSI measurement in LAA SCell
In LAA SCell, downlink transmission from eNB is contingent on LBT operation at eNB. This leads to discontinuous burst transmission in which initial subframe of burst and burst length is random for each transmission burst. Under such bursty transmission environment, CSI measurement and feedback for LAA SCell would be different from legacy LTE. RAN1 specification indicates that

· UE should not average CRS and CSI-RS channel measurement across transmission bursts.
· CRS or CRS-IM for interference measurement should be in subframe within transmission burst. 
· UE cannot measure CSI in initial partial subframe and end partial subframe.
· UE cannot measure CSI in standalone DRS. 

For CSI feedback in LAA Scell, UE always relies on uplink in PCell for CSI feedback. Therefore, CSI feedback procedure is same as legacy operation. The only difference is uncertainty in available CSI reference subframe due to LBT. This can be problematic especially for periodic CSI reporting. In periodic CSI reporting, when UE is required to transmit CSI reporting in subframe 
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 may or may not be availble due to LBT, CRS port detection error or tune-away for measurement. This uncertainty leads to following issues. 
· UE has to measure CSI in advance before CSI reference subframe 
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. This operation may lead to quick consumption of UE’s CSI measurement capability when multiple licensed and LAA SCells are activated. 
· When DL transmission burst is not available for long time, CSI reporting can be outdated. In this case, periodic CSI reporting provides useless information while wasting PUCCH resource in PCell . 
· When eNB applies dynamic power allocation between transmission burst, there can be CQI mismatch. When DL transmission power varies across transmission burst, eNB and UE need to have same understanding on which subframe is used for CSI measurement so that eNB can adjust CQI based on power allocation difference between CSI measurement subframe and PDSCH scheduling subframe. This can happen due to CRS port detection failure, autonomous gap for CGI reading or CSI measurement during warm up period for DRX wakeup. 
On the other hand, CSI measurement and reporting in aperiodic CSI feedback is more reliable and predictable. At least for self scheduling, CSI reporting is triggered by DCI 0 for PUSCH scheduling transmitted in LAA SCell. UE can always use subframe including DCI 0 as CSI measurement. For TM9/10, eNB can trigger aperiodic CSI reporting in CSI-RS subframe so that UE can use CSI-RS in DCI 0 subframe for CSI measurement. Therefore, CSI feedback for aperiodic CSI reporting is always up to date and there is no ambiguity between eNB and UE regarding which subframe was used for CSI measurement. 
Proposal 1. Specify CQI reporting requirement for LAA only for aperiodic CSI reporting mode. 
3. Conclusions

In this contribution, we provided our view on remaining issues on LAA CQI test. Our proposals are
Proposal 1. Specify CQI reporting requirement for LAA only for aperiodic CSI reporting mode. 
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