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1. Introduction
In last RAN1 meeting, the periodic CSI reporting issue was discussed and some agreements were achieved. Based on the current design, the reported periodic CSI in one subframe is more related to the clearly understanding on the activated CC set. 
But for the activation/deactivation timing issue, eNB could not get the consistent understanding on activated CC set as UE during the gap, which would impact the eNB’s prediction on the corresponding CC of the reported CSI. Last RAN2 meeting has agreed to introduce the activation timing for CSI report, so this contribution gives our consideration on the relationship between the periodic CSI reporting and the SCell deactivation timing. 
2. Discussion
In last RAN1 meeting, the issue on periodic CSI reporting has been discussed and the followings were agreed:

	· For periodic CQI/PMI/RI reporting, the set of higher-layer configuration parameters as defined in Rel-8 are independently configured for each DL component carrier
· When simultaneous PUCCH + PUSCH is not configured:

· Periodic CQI/PMI/RI is reported for only one DL component carrier (CC) in one subframe
· For which DL CC is determined according to a priority:

· Prioritise between CCs based on reporting mode/type

· If the reporting mode/type is the same, prioritise by RRC-configured priority between CCs;

· The same priority rule applies to both the case without PUSCH and the case with PUSCH
· CQI/PMI/RI for other DL component carriers is dropped

· For the determined DL CC, the same Rel-8 procedure in case of collision between RI, wideband CQI/PMI, subband CQI for the same CC applies
· In case of only periodic CQI/PMI/RI (without A/N) 

· When no PUSCH is available, reporting is done as in Rel-8 on PUCCH
· When PUSCH is available, reporting is done as in Rel-8 on PUSCH

· In case of collision between multi-CC A/N and periodic CSI on PUCCH:

· If the parameter simultaneousAckNackAndCQI is FALSE, CSI is dropped.
· If the parameter simultaneousAckNackAndCQI is TRUE, 
· Baseline is that CSI is dropped.
· Study further until RAN1#64 and revisit if a significant problem is identified and complete solution (e.g. based on PUCCH format 2b with bundling or format 3) is available. 




From the above RAN1 agreements, it can bee seen that the periodic CSI reporting is only from one DL CC in one subframe, and if there is collision on the periodic CSI reporting from more than one activated DL CCs, the reported DL CC would be selected by the CSI reporting mode/type and DL CC priority configured by RRC. 
Example 1 is given in Figure 1 to explain the procedure when the periodic CSI reporting point is not within the activation/deactivation gap. The assumption is that periodic CSI reporting is configured on PCell and SCell separately, some points (e.g. a/b/c/d) in configuration are collided, and the priority of the CSI reporting mode/type on SCell is higher than PCell. On the collided CSI reporting points, the SCell’s CSI is reported when the SCell is activated (point-b&c), otherwise the PCell’s CSI is reported (point-a&d). 
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Figure 1 Example 1(Periodic CSI reporting point not within the activation/deactivation gap)
In example 1, eNB could correctly predict the corresponding CC of the reported CSI on each reporting point. But if the periodic CSI reporting point is within the activation/deactivation gap, it is difficult for eNB to learn the actual activated DL CC set and make the correct prediction. It is because there is only the minimum not the fix activation/deactivation timing requirement defined in RAN1 spec (i.e. no later than 8ms), UE could finish the activation/deactivation actions as soon as possible before the defined requirement, but eNB could only learn the SCell state transition when the defined minimum requirement is met. Thus, during the gap the reported CSI corresponds to which DL CC is unclear for eNB, which would lead to the PUSCH/PUCCH decoding error and the CSI reporting is unusable. 
Example 2 is given in Figure 2 when the periodic CSI reporting point is within the activation/deactivation gap. Point-b is within the activation gap (T1) and point-d is within the deactivation gap (T2). Which DL CC’s periodic CSI should be reported on point-b&c? It is impossible to predict in eNB, so the UE’s behaviour should be clear and specified.
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Figure 1 Example 2(Periodic CSI reporting point within activation/deactivation gap)
In last RAN2 meeting, it has been agreed that CSI reporting is first started in subframe n+8 at the earliest when the SCell is activated. In this example the periodic CSI reporting for the SCell should not be started in T1. Hence, on the point-b, the reported CSI should be corresponding to the PCell. 
But on the point-d which is in the deactivation gap (T2), the periodic CSI reporting behaviour is still not specified. To unify the eNB and UE understands on the periodic CSI reporting, and using the same principle as activation, it is necessary to specify the deactivation timing for CSI report.

Proposal 1: when the SCell is deactivated in subframe n, the corresponding CSI reporting should be stopped at subframe n+x (i.e. x is the minimum deactivation timing requirement).
Based on the proposal 1, the periodic CSI reporting would be very clear for UE and eNB during the activation/deactivation gap. On point-b the CSI reporting is from PCell, and on point-c the CSI reporting is from SCell.
3. Conclusion
According to the presentation in section 2, it is suggested:

Proposal 1: when the SCell is deactivated in subframe n, the corresponding CSI reporting should be stopped at subframe n+x (i.e. x is the minimum deactivation timing requirement).
According to the above proposal, the corresponding CR is given in [3]. 
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