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Discussion and decision 
1 Introduction 
In RAN2#72bis, some progress has been achieved regarding the issue of CQI reporting after SCell activation. In particular, concerning the CQI, it has been agreed that following the reception of MAC Activation CE in subframe n:

· CQI reports are first started in subframe n+8 at the earliest
· CQI measurements start in subframe n+8 at the latest
Although all the details of CQI reporting after SCell activation/deactivation has not been finalised, RAN2 has agreed that:

· After activation, report CQI with some fixed value e.g. OOR when there are no valid CQI measurements, to indicate to the eNB that no valid measurements are available.
An LS from RAN2 has been sent to RAN1/RAN4 with the following requests [1]:
· specify the fixed value to be reported when there is no valid CQI result yet after activation of the SCell.

· specify the requirement when the UE shall have valid CQI results for the SCell at the latest after activation, if seen necessary.

In this contribution, we discuss the above issues.
2 Discussion
2.1 The fixed value to be reported when there is no valid CQI result yet after activation of the SCell 

Upon receiving the SCell activation command in subframe n, a maximum time requirement of no later than 8 subframes has been specified for the time that the UE should start CQI measurement. Hence it is possible that the UE may not have obtained a valid CQI yet for a period of time after subframe n+8. We define this uncertainty period where the eNB does not know if the UE will have a valid CQI to report to be from subframe n+8 to subframe n+8+m (see Figure 1). 
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Figure 1: CQI measurement and reporting timing after receiving SCell activation command
According to RAN2, the need to report a fixed value (as opposed to dropping the report all together) even though there is no valid CQI result yet after activation of the SCell, is to “ensure that no CQI size uncertainty complicates the eNB decoding of PUSCH”. The CQI size uncertainty which complicates the eNB decoding of PUSCH can happen during the uncertainty period after subframe n+8 as explained below.
1. Aperiodic CQI request for carrier aggregation: RAN1 has agreed that the CQI/PMI/RI to be reported for the set of cells is RRC-configured and the reports are transmitted on PUSCH of the cell where the corresponding UL grant is sent. It is possible that the SCell under activation is included in the RRC-configured set, and the eNB is requesting aperiodic CQI information for all the RRC-configured set of cells during the uncertainty period whereby the UE might not have obtained a valid CQI for the SCell.

2.   Periodic CQI reporting for carrier aggregation: RAN1 has agreed that only the CQI/PMI/RI for one cell is reported in a subframe where the cell is selected according to some priority rule (based on reporting mode/type). If there is PUSCH transmission in the same subframe and if parallel PUSCH+PUCCH is not configured, the CQI report should be transmitted on PUSCH. It is possible that the periodic report is configured to be sent during the uncertainty period whereby the UE might not have obtained a valid CQI for the SCell.
A sensible choice for the fixed CQI value is index 0 which indicates Out Of Range. This also gives clear indication to the eNB when the UE has started measuring CQI. Note that for UE that is able to start CQI measurement early, this OOR indication is not needed. Considering RI reporting, in order to avoid the need to report two CQI values (hence minimising CQI report size), RI can be specified to be 1 (or rank 1). However, no fixed value needs to be specified for PMI (if configured), since the reported PMI would contain no useful information. 
Proposal: Specify in 36.213 that the fixed CQI value to be reported is 0 and the fixed RI value is 1 (if configured), if there is no valid CQI result yet after activation of the SCell. No fixed value needs to be specified for PMI (if configured).
2.2 The requirement when the UE shall have valid CQI results for the SCell at the latest after activation, if seen necessary

It is clearly desirable that the UE should report valid CQI results for the SCell as soon as possible after SCell activation. The question is whether it is necessary to specify anything more than what we already have in the specifications, e.g. the value m. In our understanding, as soon as the UE identifies a valid downlink subframe as defined in 36.213, it should prepare a valid CQI report for the next transmission opportunity. In the case of SCell activation, it should be clear from TS36.213 that the latest time that the UE shall have a valid CQI results for the SCell is 4 subframes after the first valid downlink subframe starting from subframe n+8. Figure 2 illustrates the case where subframe n+8 is a valid downlink subframe.  
Observation: The latest time that the UE shall have a valid CQI results after receiving SCell activation command in subframe n is 4 subframes after the first valid downlink subframe starting from subframe n+8. The UE can report valid CQI results from subframe n+8 if the implementation allows. Nothing further needs to be specified in 36.213 in this regard.
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Figure 2: Illustration of CQI reporting after SCell activation if subframe n+8 is a valid downlink subframe 
3 Conclusion
In this contribution, we discussed the issues of CQI reporting after SCell activation as raised in the LS from RAN2 [1]. We have the following proposal and observation: 
Proposal: Specify in 36.213 that the fixed CQI value to be reported is 0 and the fixed RI value is 1 (if configured), if there is no valid CQI result yet after activation of the SCell. No fixed value needs to be specified for PMI (if configured).
Observation: The latest time that the UE shall have a valid CQI results after receiving SCell activation command in subframe n is 4 subframes after the first valid downlink subframe starting from subframe n+8. The UE can report valid CQI results from subframe n+8 if the implementation allows. Nothing further needs to be specified in 36.213 in this regard.
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