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1 Introduction
This paper discusses the CQI reporting functionality upon SCell activation.
2 Discussion
In RAN2#72, RAN2 received an LS from RAN4 [1] defining the activation timing for an SCell as n+8. This means that in subframe n+8 a UE is expected to have completed the activation of an SCell. The LS also confirmed the RAN2 understanding that for an SCell which was deactivated prior to receiving the activation command in subframe n, the UE is not required to start measuring channel quality for the (previously deactivated) SCell prior to subframe n+8. 
CQI reporting may occur periodically and aperiodically. The periodicity of the periodic CQI reporting is configured by the eNB. As described in 36.213 [2] when CQI is reported in subframe m, the measurement is likely to be made in subframe m-x, where x ≥ 4.

As concluded in [3], if the transmission opportunity for the periodic CQI occurs right after an SCell has become activated, the UE may not have a valid CQI measurement to base the report on. In order to handle this issue, the specifications need to capture what the UE is expected to report before it is able to perform and report a valid CQI measurement.
For CQI reporting occurring shortly after activation of an SCell, the following alternative solutions have been identified: 
Alternative 1: The UE reports CQI as soon as there is a CQI opportunity. If there is no valid CQI measurement the UE reports out of range (OOR) value, otherwise it reports the valid measurement. The eNB can discard the report if out of range (OOR) is reported. 
Alternative 2: The UE reports CQI as soon as there is a CQI opportunity and reports whatever it has managed to measure so far. This could be either a valid measurement or an invalid measurement. The eNB can discard the report if it considers it to be invalid.
Alternative 3: Allow the UE to optionally not send CQI up to x ms after the activation timing of n+8. This is similar to the behavior at DRX. 
With alternative 1 and 2, there will be no additional complexity for the eNB when decoding a TB as it knows that it can always expect to find a CQI report in the configured TTIs. With alternative 3 the eNB would not know for sure whether PUSCH decoding should consider CQI or not. Hence, alternative 3 would make the PUSCH reception more complex. 

Alternative 1 will give a clear indication to the eNB if the reported value is useful or not. With alternative 2, as the eNB will not get any explicit indication if the reported CQI is valid, it would have to make a guess based on its knowledge about the activation status of the SCells. 
It is expected that an already activated SCell would continue to report valid CQI during the activation time of n+8. Also a good UE implementation may be able to report a valid CQI report sooner than n+8+4. In both these cases, the solution of alternatives 1 and 2 would be beneficial. However, the eNB would always receive clear information if the reported CQI is valid or not only in alternatives 1 and 3. Hence Alternative 1 is our preferred solution.
Proposal 1  For a recently activated SCell, report OOR when the UE has no valid CQI measurement to report.
3 Conclusion
Based on the above analysis of the different options for CQI reporting we have a preference for Alternative 1 as it gives the eNB a clear indication about the validity of the reported CQI and a continuous CQI reporting regardless of the validity of the reported value.
Proposal 1
For a recently activated SCell, report OOR when the UE has no valid CQI measurement to report.
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