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1 Introduction
In this contribution, we provide UE implementation ambiguity for CSI update and measurement when periodic CSI reporting is configured in LAA. 

2 Discussion
RAN1 specification in multiple CSI processes updating for a serving cell

· If a UE is configured with more than one CSI process for a serving cell, the UE on reception of an aperiodic CSI report request triggering a CSI report according to Table 7.2.1-1B is not expected to update CSI corresponding to the CSI reference resource (defined in subclause 7.2.3) for all CSI processes except the 
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 lowest-indexed CSI processes for the serving cell associated with the request when the UE has 
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 unreported CSI processes associated with other aperiodic CSI requests for the serving cell, where a CSI process associated with a CSI request shall only be counted as unreported in a subframe before the subframe where the PUSCH carrying the corresponding CSI is transmitted, …………
In case of multiple CSI processes for a serving cell, there exist priority to update CSI with reference to lowest-indexed CSI processes. 
RAN1 specification in CSI updating for multi cell groups
For CSI reporting in Rel-13, updating CSI for multiple aperiodic CSI report requests is defined in TS36.213 [1] as follows:
· If a UE is configured with a PUCCH-SCell, and if the UE receives multiple aperiodic CSI report requests in a subframe for both the primary PUCCH group and the secondary PUCCH group triggering more than one CSI report, the UE is not required to update CSI for more than 5 CSI processes from the CSI processes corresponding to all the triggered CSI reports, in case the total number of serving cells in the primary and secondary PUCCH group is no more than 5. If a UE is configured with more than 5 serving cells, and if the UE receives aperiodic CSI report request in a subframe triggering more than Ny CSI reports, the UE is not required to update CSI for more than Ny CSI processes from the CSI processes corresponding to all the triggered CSI reports, where the value of Ny is given by maxNumberUpdatedCSI-Proc-r13.
It means that UE has update CSI capability with Ny, and if there are more than Ny aperiodic CSI report request in a subframe, UE is not required to update CSI for more than Ny triggered CSI reports. In general, the eNB will trigger Ny aperiodic CSI reporting to UE which has Ny update CSI capability. However, when UE receives more than Ny aperiodic CSI report requests in a subframe, there is no any priority handling unlike multiple CSI processes updating case for a serving cell.
Agreements of LAA CSI reporting [2]
For CSI report in subframe n, CSI reference resource in time domain is defined as subframe n-nCQI_ref. Subframe n-nCQI_ref is latest valid subframe which satisfies nCQI_ref > X (X=4 as default, 5 for multiple CSI processes configuration). If periodic CSI reporting is configured for LAA, UE starts and keeps CSI measurement every valid subframe in all DL burst transmission since UE cannot know whether burst transmission is existed in n-nCQI_ref subframe as shown ‘CSI reporting 2’ in Fig 2-1.
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Figure 2‑1 Periodic CSI report for LAA
Issue for periodic CSI reporting configuration of LAA with licensed carrier
Considering following scenarios as shown in Fig. 2-2;
· Update CSI capability of UE : Ny
· The number of licensed CA + LAA CA is larger than Ny (N+M > Ny)
· Ny aperiodic CSI reporting with reporting time subframe n are triggered for licensed carriers
· M periodic CSI reporting with different reporting time (k, k+2, k+4) are triggered for LAA carriers
UE measures and updates Ny CSIs in subframe n-4 for aperiodic CSI reporting for licensed carriers. For periodic CSI reporting for LAA carriers, UE should measure and update CSIs in every valid subframe in all DL burst prior to CSI reference resource to comply with RAN1 agreement in LAA. In some cases, these periodic CSI measurement time could be subframe n-4 which is CSI measurement for aperiodic CSI for licensed carriers, so the number of update CSI in subframe n-4 is larger than Ny. Even though a eNB configures Ny aperiodic CSI reporting with UE update CSI capability, more than Ny CSI update in certain subframe can be introduced when periodic CSI reporting is triggered for LAA carriers. The same issue also arises in case of cross-carrier aperiodic (CCS-aperiodic) CSI reporting.
If UE randomly selects and updates only Ny CSI without eNB consistency for CSI reporting in a subframe, eNB does not recognize which carrier CSIs are updated. So, it might be meaningless CSI reporting operation. 
Additionally, as mentioned above, UE need to measure and update CSI for every valid subframe in all DL burst prior to CSI reference resource when triggering periodic CSI for LAA carriers, so UE complexity and power consumption will increase.
Therefore, some guideline for UE behavior is needed in RAN1 specification to resolve this issue.
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Figure 2‑2 Periodic CSI report for LAA
· Observation and issue: Considering periodic or CCS-aperiodic CSI reporting for LAA,
· More than Ny CSIs update are introduced in certain subframe when Ny aperiodic CSI reporting are triggered for licensed carriers.
· If UE randomly selects and updates Ny CSI when the number of updating CSI exceeds Ny, there could be no consistency for CSI between eNB and UE.

· In UE implementation perspective, additional complexity and power consumption introduce to measure and update CSI since UE is required to update CSI in every valid subframe.
Based on observation with specific scenario for licensed and LAA configuration, we propose in order for LAA operation well;
· Proposal: To clarify UE behavior and reduce UE implementation complexity and power consumption, we propose some options and can send LS to RAN1 with one option.
· Option 1:
· Periodic CSI reporting configuration: UE is not expected to configure periodic CSI reporting in Rel-13 LAA. 

· CCS-aperiodic CSI reporting configuration: when CCS-aperiodic CSI reporting is configured,
· UE is expected to receive a trigger in valid subframe from LAA carrier.
· If there is no valid subframe, UE could transmit a buffered CSI or ‘out of range’.
· Option 2: For periodic CSI reporting and CCS-aperiodic CSI reporting, UE measures and updates CSI for one valid subframe in each DL burst prior to CSI reference resource.  

· Option 3: If UE need to measure more than Ny CSI for licensed and LAA carriers at a certain subframe, CSI measurements for licensed carriers are prioritized over unlicensed carriers, and then UE could transmit a buffered CSI or ‘out of range’ for LAA. 
· Option 4: For periodic CSI reporting or CCS-aperiodic CSI reporting in subframe k for LAA, if there is no valid CSI reference resource in the subframe k-4, UE can transmit a buffered CSI or ‘out of range’ for CQI.
3 Conclusion 
In this contribution, we discuss the issue for CSI measurement for LAA. We observe 
· Observation: Considering periodic or CCS-aperiodic CSI reporting for LAA,

· More than Ny CSIs update are introduced in certain subframe when Ny aperiodic CSI reporting are triggered for licensed carriers.
· If UE randomly selects and updates Ny CSI when the number of updating CSI exceeds Ny, there could be no consistency for CSI between eNB and UE.

· In UE implementation perspective, additional complexity and power consumption introduce to measure and update CSI since UE is required to update CSI in every valid subframe.

Based on observations, we propose
· Proposal: To clarify UE behavior and reduce UE implementation complexity and power consumption, we propose some options and can send LS to RAN1 with one option.

· Option 1:

· Periodic CSI reporting configuration: UE is not expected to configure periodic CSI reporting in Rel-13 LAA. 

· CCS-aperiodic CSI reporting configuration: when CCS-aperiodic CSI reporting is configured,
· UE is expected to receive a trigger in valid subframe from LAA carrier.
· If there is no valid subframe, UE could transmit a buffered CSI or ‘out of range’.

· Option 2: For periodic CSI reporting and CCS-aperiodic CSI reporting, UE measures and updates CSI for one valid subframe in each DL burst prior to CSI reference resource.  

· Option 3: If UE need to measure more than Ny CSI for licensed and LAA carriers at a certain subframe, CSI measurements for licensed carriers are prioritized over unlicensed carriers, and then UE could transmit a buffered CSI or ‘out of range’ for LAA. 

· Option 4: For periodic CSI reporting or CCS-aperiodic CSI reporting in subframe k for LAA, if there is no valid CSI reference resource in the subframe k-4, UE can transmit a buffered CSI or ‘out of range’ for CQI.
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