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1. Introduction

In [1], RAN4 asks questions for the following two issues on CSI measurement in LAA. In this paper, we discuss the issues and suggest possible clarifications/solutions.

	Issue 1: According to RAN1 specification TS 36.213 section 7.2.1 in Rel-13, if a UE receives aperiodic CSI report request triggering Ny CSI reports in a subframe, the UE is required to update CSI for Ny CSI processes from the CSI processes corresponding to all the triggered CSI reports. Ny is given by maxNumberUpdatedCSI-Proc-r13. 

In LAA with periodic CSI reporting configuration, when periodic CSI report is triggered in LAA carriers and Ny aperiodic CSI reports are triggered in licensed carriers with different report timing, the UE could be required to update more than Ny CSIs in certain subframe since CSI measurement subframe both LAA and licensed carriers could be overlapped in the subframe cause by LAA periodic CSI measurement behaviour. The same issue also arises in case of cross-carrier aperiodic CSI reporting. For this case, a UE may not guarantee valid CSI reporting for some CSI processes.
Issue 2: RAN4 would like to know if RAN1 can clarify whether following sentence could be applied in LAA CSI reporting case or not. 

“For a non-BL/CE UE, if there is no valid downlink or no valid special subframe for the CSI reference resource in a serving cell, CSI reporting is omitted for the serving cell in uplink subframe n.” (in RAN1 specification TS 36.213 for CSI reporting)

Without clarification for this sentence, RAN4 is not clear about UE behaviour when cross carrier aperiodic CSI reporting is triggered in subframe n and the subframe is not valid subframe.


2. Discussion
Issue 1) potential requirement of UE processing more than Ny CSI processes for LAA SCells
In figure 1(a) and figure 1(b), potential cases where UE requires to process more than Ny CSI processes (Ny =3 is assumed for convenience) are illustrated for the periodic + aperdic CSI reporting case and cross-carrier triggered aperiodic CSI reporting case respectively.
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(a) periodic + aperiodic CSI reporting
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(b) cross-carrier triggered aperiodic CSI reporting

Figure 1. UE’s CSI processing on LAA SCells

As shown in figure 1(a), for periodic CSI reporting, UE may have to perform CSI measurement on LAA SCell for every transmission burst for every configured LAA SCell since UE doesn’t know where a DL subframe will be available for a periodic CSI reporting of an LAA SCell for a given reporting timing. This behaviour may results in excessive UE complexity of processing more than Ny CSI processes at a same time.
As shown in figure 1(b), for an aperiodic CSI reporting cross-carrier triggered by a licensed cell, a similar situation happens since UE doesn’t know when the UE will be triggered with an aperiodic CSI reporting for LAA SCell.

To relax the required UE complexity for CSI measurement on LAA SCells, we consider the following solutions.

Solution 1) periodic CSI report is not supported for Rel-13 LAA SCell

Solution 2) When the UE could not be prepared for the CSI reporting for an LAA SCell due to the requirement of CSI processing on more than Ny simultaneous transmission bursts on the configured LAA SCells, UE can report ‘OOR’ as CSI report for some of the LAA SCells
Solution 3) UE can always assume when aperiodic CSI reporting for an LAA SCell is requested on subframe n valid CSI measurement resource exists on subframe n, especially for cross-carrier triggered aperiodic CSI reporting. If this condition is not satisfied, UE may report ‘OOR’ as for the aperiodic CSI report.
We suggest discussing the potential solutions above during the meeting.

Suggestion 1: Discuss the potential solutions in this section during the meeting.
Issue 2) meaning of “omitting CSI reporting for the case of no valid subframe”
In section 7.3 of 36.213, the following sentence exists:

	For a non-BL/CE UE, if there is no valid downlink or no valid special subframe for the CSI reference resource in a serving cell, CSI reporting is omitted for the serving cell in uplink subframe n.


The sentence has been there from Rel-8 LTE specifications and the purpose of the sentence may be to handle the UE’s very beginning of the cell configuration. Especially for LAA SCell, there is no such case for both periodic and aperiodic CSI reporting since, following the agreement on CSI measurement for LAA SCell, CSI reference resource is defined to be within latest transmission burst which contains valid DL subframe as follows.
	For aperiodic and periodic CSI reporting,
· For CSI report in subframe n, UE’s CSI channel measurement is restricted within the transmission burst to which the CSI reference resource belongs

· 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 follows existing specifications (e.g., 4 as default, 5 when multiple CSI processes are configured, etc.)

· Definition of valid subframe in addition to the current definition of valid subframe:
· A subframe is not valid subframe if it is not part of a transmission burst

· For a UE configured with TM9 or TM10, a subframe is not valid subframe if it doesn’t consist of CSI-RS configured for CSI measurement

· Initial partial subframe and end partial subframe are not valid subframe

· Outside a configured DMTC, a subframe where the CRS scrambling sequence doesn’t follow corresponding subframe index is not valid subframe

· Within a configured DMTC, a subframe where the CRS scrambling sequence doesn’t follow corresponding subframe index is not valid subframe


Therefore, this aspect can be clarified as for the RAN4’s question. However, the final answer may need to be decided reflecting the discussion on issue 1 if the discussion may change the previous RAN1 agreement on CSI report for LAA.
Suggestion 2: Answer the following clarification for the issue 2 in RAN4 LS (if the discussion on issue 1 doesn’t change previous RAN1 agreement on CSI report for LAA):

· For an LAA SCell, there is no such case of “there is no valid downlink or no valid special subframe for the CSI reference resource” since CSI reference resource for an LAA SCell in time domain is not fixed but defined to be within latest transmission burst which contains valid subframe.
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