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1. Introduction
On the Last meeting, CQI reporting upon SCell activation was discussed [1], and it seems similar with the CQI reporting at the start point of DRX active time. 
This contribution gives our understanding on CQI reporting in current DRX operation and at the SCell activation.

2. Discussion
2.1. CQI reporting in DRX 
In Rel-8/9, CQI reporting is described in MAC and PHY specification.
In 36.321, the description is as below:
	-
if CQI masking (cqi-Mask) is setup by upper layers:

-
when onDurationTimer is not running, CQI/PMI/RI on PUCCH shall not be reported.

-
else:

-
when not in Active Time, CQI/PMI/RI on PUCCH shall not be reported.
NOTE:
A UE may optionally choose to not send CQI/PMI/RI reports on PUCCH and/or SRS transmissions for up to 4 subframes following a PDCCH indicating a new transmission (UL or DL) received in the last subframe of active time. The choice not to send CQI/PMI/RI reports on PUCCH and/or SRS transmissions is not applicable for subframes where onDurationTimer is running.


In 36.213, the description is as below:

	The CQI reference resource is defined as follows:

· In the frequency domain, the CQI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI value relates.

· In the time domain, the CQI reference resource is defined by a single downlink subframe n-nCQI_ref,
· where for periodic CQI reporting nCQI_ref  is the smallest value greater than or equal to 4, such that it corresponds to a valid downlink subframe;
· where for aperiodic CQI reporting nCQI_ref  is such that the reference resource is in the same valid downlink subframe as the corresponding CQI request in a DCI format 0.

· where for aperiodic CQI reporting nCQI_ref  is equal to 4 and downlink subframe n-nCQI_ref corresponds to a valid downlink subframe, where downlink subframe n-nCQI_ref is received after the subframe with the corresponding CQI request in a Random Access Response Grant.

A downlink subframe shall be considered to be valid if:
· it is configured as a downlink subframe for that UE, and
· it is not an MBSFN subframe, and

· it does not contain a DwPTS field in case the length of DwPTS is 
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 and less, and
· it does not fall within a configured measurement gap for that UE.
If there is no valid downlink subframe for the CQI reference resource, CQI reporting is omitted in uplink subframe n.
· In the layer domain, the CQI reference resource is defined by any RI and PMI on which the CQI is conditioned.


From the highlight part in the L1 specification, it can be seen that CQI would not be reported if there is no valid downlink subframe for CQI reference resource. If UE report the CQI index = 0 to eNB, eNB should regard the received CQI value reflecting the current channel quality, and apply it for the next scheduling input. In other word, in DRX operation, when UE just enter the Active Time, before UE get the valid CQI measurement result, UE should not report the periodic CQI which is not based on the real measurement. Thus in DRX between the two solutions as below, solution 1 should be clarified as the correct action.
· Solution 1: During the Active Time, UE does not transmit CQI until the valid CQI measurement results are available.
· Solution 2: During the Active Time, UE reports CQI=0 until the valid CQI measurement results are available.
An example is given in Figure 1 and the explanation is as below:
· Subframe N:       UE enters the DRX Active time;

· Subframe N+2:   it is the time for periodic CQI report, but the CQI reference resource is in subframe N-2 (assuming the Ncqi_ref=4) is invalid, so UE should omit the CQI transmission;
· Subframe N+12: it is the time for the next periodic CQI report, for the CQI reference resource is in subframe N+8 is valid, so UE should report CQI.
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Figure 1

Hence, we give the proposal 1 to clarify the CQI reporting behavior in DRX mode.
Proposal 1: For UE in DRX operation, during the Active Time, it should not transmit CQI if there is no valid downlink subframe for the CQI reference resource.
2.2. CQI reporting at SCell activation
In case of SCell activation, according to the current RAN1 specification about CQI, it should clarify how to report the periodic CQI at SCell activation, as below [1].
· UE does not transmit CQI until valid measurement results for CQI are available upon SCell activation.
For the SCell activation timing issue, though the eNB could not learn the actual active time point in UE side, eNB could detect whether there is CQI report on PUCCH by DTX detection. If the CQI is carried by PUSCH transmission, the CQI reference timing relationship is satisfied, so that the real CQI would be carried on PUSCH except that it is based on the invalid downlink subframe (e.g. MBSFN subframe, measurement gap, etc.).
Proposal 2: UE should not transmit CQI until valid measurement results for CQI are available upon SCell activation.
3. Conclusion
Base on the discussion in section 2, it is proposed to clarify the CQI reporting in DRX operation and apply the same principle upon SCell activation.
Proposal 1: For UE in DRX operation, during the Active Time, it should not transmit CQI if there is no valid downlink subframe for the CQI reference resource.
Proposal 2: UE should not transmit CQI until valid measurement results for CQI are available upon SCell activation.
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