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1 Introduction
In the RAN2#73 Taipei meeting, it was agreed that in order to reduce the blind decoding complexity at the eNB, CQI reporting should continue until n+x, when the UE receives the deactivation command in subframe n.
In addition, it was clarified that since there is no PDSCH decoding delay, CQI reporting should stop in n, when the deactivation timer expires in subframe n.

However, since the deactivation timer can be extended by a PDCCH, the PDCCH processing delay would be taken into account for CQI reporting in the subsequent subframes when a PDCCH is received in the last subframe before the deactivation timer expires.
In this document, we would like to address this issue.
2 CQI reporting and DRX timer
Basically, CQI reporting can be performed within Active Time, e.g. while an inactivity timer is running. The inactivity timer can be extended by a PDCCH. In addition, it is our understanding of below note in the current specification that if a PDCCH is received in the last subframe before e.g. the inactivity timer expiry, the UE optionally chooses not to send CQI reporting in up to next 4 subframes. It is because the allowed processing time for a PDCCH received in the last subframe may not be enough long to decide whether to report CQI in the next subframes.


[image: image1.emf]No CQI is allowed due to 

PDCCH processing delay

2

.

 

P

D

C

C

H

N

o

 

C

Q

I

1. The UE expects that the 

inactivity timer expires in this 

TTI

0 1 2 3 4 5 6 7 8 9

1. The inactivity timer is running.

3. The inactivity timer is extended by the PDCCH

N

o

 

C

Q

I

N

o

 

C

Q

I

N

o

 

C

Q

I

subframe


Figure 1. An example of CQI reporting w.r.t. the inactivity timer
Following note is coped from section 5.7 in 3GPP TS36.321.

	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.


3 CQI reporting and deactivation timer
In the context of carrier aggregation. the UE stops CQI reporting for a Scell at the Scell deactivation timer expiry. The Scell deactivation timer can be extended by a PDCCH. Since it is the same form as CQI reporting in DRX, it would be reasonable that the similar PDCCH processing time requirement needs to be considered so that the proper UE behaviours for CQI reporting can be performed in the subsequent subframes if the PDCCH is received in the last subframe before the deactivation timer expires.
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Figure 1. An example of CQI reporting w.r.t. the deactivation timer
Proposal 1: it is proposed to discuss if there is an issue on PDCCH processing delay for CQI reporting in the next subframes, when the PDCCH is received in the last subframe before the deactivation timer expires.
If the issue in the proposal 1 is realized, the following two alternatives can be considered as a solution.
· Alt.1: the UE can optionally chooses not to send CQI reports in the next subframes (the same as in DRX)
· Alt.2: the UE continues CQI reports until n+x, where the deactivation timer expires in subframe n (the same as the Scell deactivation by the eNB command).
Although Alt.1 can provide the same UE behaviours as in DRX, the issue on the blind decoding complexity at the eNB can’t be solved because CQI may or may not be reported depending on UE implementation and thus there is uncertainty on a size of CQI on PUSCH. Therefore, considering the PDCCH processing delay and blind decoding complexity, we propose to take Alt.2.

Proposal 2: If the proposal 1 is agreed, it is further proposed that the UE continues CQI reports until n+x, when the deactivation timer expires in subframe n.
For the implementing the proposal 2 if agreed, the current description approach can be used as follows.

· The MAC specification describes that the UE deactivates the SCell in a TTI according to the timing defined in the L1 specification.

· The L1 specification describes that when the deactivation timer expires in subframe n, CQI reporting continues until subframe n+x and UE behaviours other than CQI reporting performs in subframe n. 
Proposal 3: it is proposed to send LS to RAN1 to capture in the L1 specification that when the deactivation timer expires in subframe n, CQI reporting continues until subframe n+x and UE behaviours other than CQI reporting are performed in subframe n.
4 Conclusions

In this document, we addressed the issue on PDCCH processing delay for CQI reporting in the next subframes, when the PDCCH is received in the last subframe before the deactivation timer expired.

It is proposed that 

Proposal 1: it is proposed to discuss if there is an issue on PDCCH processing delay for CQI reporting in the next subframes, when the PDCCH is received in the last subframe before the deactivation timer expires.
Proposal 2: If the proposal 1 is agreed, it is further proposed that the UE continues CQI reports until n+x, when the deactivation timer expires in subframe n.
Proposal 3: it is proposed to send LS to RAN1 to capture in the L1 specification that when the deactivation timer expires in subframe n, CQI reporting continues until subframe n+x and UE behaviours other than CQI reporting are performed in subframe n.

Corresponding CR to 36.321 can be found in [1]
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