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1
Introduction
In the previous RAN1 meetings, n+3 short processing times was discussed and lots of agreements are achieved including the HARQ processing time, the feedback processing time and CSI report timing [1], [2] and [3]. In this document, the impact on CQI transmission in DRX of SPT and sTTI is discussed.
2
Analysis
MAC section 5.7 specifies the UE uplink behaviour with respect to the active time and on Duration time in DRX as following:
	in current subframe n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received and Scheduling Request sent until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, type-0-triggered SRS [2] shall not be reported.

-
if CQI masking (cqi-Mask) is setup by upper layers:

-
in current subframe n, if onDurationTimer would not be running considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, CQI/PMI/RI/PTI/CRI on PUCCH shall not be reported.

-
else:

-
in current subframe n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received and Scheduling Request sent until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, CQI/PMI/RI/PTI/CRI on PUCCH shall not be reported.


The above specification illustrates the case that even the UE is in still in active time, but it is allowed not to transmit the CQI/PMI/RI/PTI/CRI for a certain duration. The reason is that such active time is extended because DRX Inactivity Timer is started or restarted when UE receives a PDCCH assigning PDSCH/PUSCH resources for new transmission. Since UE possibly expected it will be in sleep mode in the extension phase of the active time, it is possible there is no available measurement result in such kinds of subframe due to the processing delay. This is because the UE uplink behaviour requires a very tight UE processing depending on PDCCH reception.
As shown in the figure, for example if DL subframe#6 was the end of the duration of first active timer. Therefore, if UE does not receive a PDCCH in DL subframe #4, UE shall not transmit CQI and SRS in UL subframe #7.  This can result in a suspension of CQI/PMI/RI/PTI/CRI for a maximum of 5 subframes if PDCCH is received in the last subframe of Active Time , considering the UE’s processing delay. Therefore, the red area in the figure 1, there is no CQI measurement in the UE side, although the Active time is being extended into subframe #1 of the next loop. 
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Fig 1 illustrates the behaviour of the UE for a PDCCH reception at the last subframe of inactive timer.
On the other hand, either SPT or sTTI is used to reduce the latency of data transmission. If either SPT or sTTI can be used to reduce CQI/PMI/RI/PTI/CRI transmission timing, the suspension of CQI/PMI/RI/PTI/CRI transmission may be decreased. However, it is within the scope of RAN1. 

Proposal 1: Send LS to RAN1 to ask whether the suspension of CQI/PMI/RI/PTI/CRI transmission may be reduced when SPT is used (draft in [4]).
3
Conclusions

This contribution illustrated the issue of the suspension of CQI/PMI/RI/PTI/CRI transmission in DRX. The resulting proposals are as following:

Proposal 1: Send LS to RAN1 whether the suspension of CQI/PMI/RI/PTI/CRI transmission may be reduced when SPT is used (draft in [4]).
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