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1. Introduction
As a part of the enhanced CA utilization WI, RAN2 is investigating a way to reduce the Scell activation time, including the introduction of a new deactivated state with CQI reporting. To facilitate further the discussion, RAN2 sent an LS to RAN4 asking the following questions:
Q1) When activating an SCell, how long (in ms) does take for the UE to compute a valid CQI?

Q2) If UE would be requested to compute and report CQI for deactivated SCell as proposed by R2-1710138, what kind of accuracy requirements would apply for UE when reporting these CQI measurements to eNB?

In this paper, we present our view on the above RAN2 questions.
2. Discussion
Regarding RAN2’s first question, Q1, it is important to note that computing a valid CQI requires the completion of all the prerequisite steps including the reception of the Scell activation command, RF switching, AGC settling, and the convergence of timing and frequency tracking loops on top of the processing time to generate the actual CQI based on the CSI reference subframe. Scell activation delay is defined as the time between the reception of Scell activation command and the transmission of the first valid CQI, and the existing RAN4 requirement of 24ms (or 34ms) is established after extenstive discussions considering the minimum amount of time required for all these pre-requisite steps. Given this, our view is that the exising Scell activation delay requirement of 24ms (or 34ms) itself represents the amount of time required for the UE to compute the first valid CQI of the activated Scell. 
Observation 1. Computing a valid CQI requires the completion of all the pre-requisite steps including the reception of the Scell activation command, RF switching, AGC settling, and the convergence of timing and frequency tracking loops on top of the processing time to generate the CQI based on the CSI reference subframe.

Observation 2. Existing RAN4 requirement on the Scell activation delay already reflects the total amount of time needed for UE to complete all the prerequisite steps to be able to compute the first valid CQI.
Proposal 1. Existing Scell activation delay requirement of 24ms (or 34ms) represents the total amount of the time required for UE to compute the first valid CQI from a newly activated Scell.
Next, regarding RAN2’s second question, Q2, our view is that the accuracy requirement of the CQI computed for the deactivated Scell can be defined in a way similar to the existing CQI accuracy requirement in the carrier aggregation [ subclause 9.6, 2]. In the legacy CQI accuracy requirement in the carrier aggregation, the accuracy of the CQI for Pcell and Scell is verified by checking whether the difference in the wideband CQI reported for Pcell and Scell is within the expected range in the presence of the SNR difference between Pcell and Scell. The CQI accuracy of the deactivated Scell can be verified likewise by comparing the CQI for the deactivated SCell with the CQI reported for the Pcell or other activated Scell(s). Due to the much sparser measurement performed shortly after wake-up without sufficient filtering, the reported CQI for the deactivated Scell may be less accurate than the CQI collected from Pcell or other activated Scells. Therefore, a proper relaxation in the CQI accuracy should be considered.
Observation 3. For carrier aggregation, CQI accuracy requirement of the activated Scell is already defined in TS36.101, where the accuracy of the reported CQI is verified by checking whether the reported wideband CQI between Pcell and activated Scell is within the expected range.
Proposal 2. CQI accuracy requirement of the deactivated Scell in the new RAN2 proposal can be defined in a way similar to the existing CQI accuracy requirement for the SCell in the carrier aggregation, where the accuracy of the reported CQI is verified by checking whether the reported wideband CQI between Pcell and deactivated Scell is within the expected range.
Proposal 3. CQI accuracy requirement of the deactivated Scell should be relaxed compared to that of active Scell in the carrier aggregation.
3. Conclusions

In this paper, we presented our view on the RAN2 questions regarding the amount of time required to compute the first valid CQI, and any accuracy requirement that can be defined for the CQI reported for the deactivated Scell.  

Observations and proposals made in this paper are summarized as follows:

Observation 1. Computing a valid CQI requires the completion of all the pre-requisite steps including the reception of the Scell activation command, RF switching, AGC settling, and the convergence of timing and frequency tracking loops on top of the processing time to generate the CQI based on the CSI reference subframe.

Observation 2. Existing RAN4 requirement on the Scell activation delay already reflects the total amount of time needed for UE to complete all the prerequisite steps to be able to compute the first valid CQI.
Proposal 1. Existing Scell activation delay requirement of 24ms (or 34ms) represents the total amount of the time required for UE to compute the first valid CQI from a newly activated Scell.
Observation 3. For carrier aggregation, RAN4 has defined the CQI accuracy requirement of the activated Scell in TS36.101, where the accuracy of the reported CQI is verified by checking whether the reported wideband CQI between Pcell and activated Scell is within the expected range.
Proposal 2. CQI accuracy requirement of the deactivated Scell in the new RAN2 proposal can be defined in a way similar to the existing CQI accuracy requirement for the SCell in the carrier aggregation, where the accuracy of the reported CQI is verified by checking whether the reported wideband CQI between Pcell and deactivated Scell is within the expected range.
Proposal 3. CQI accuracy requirement of the deactivated Scell should be relaxed compared to that of active Scell in the carrier aggregation.
Based on the proposals in this paper, the companion paper [3] is submitted with the draft LS response to RAN2.
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