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1 Introduction

In RAN4 #58, we discussed use cases of PUCCH format 2 performance with DTX detection [1]. This paper presents additional use cases of the DTX detection of CQI for CA, and proposes way forward on this issue. 

2 Use case of the DTX detection of CQI for CA
As we can see the RAN1#65 report, the following statement was agreed upon in the discussion of CSI reporting for deactivated carriers:
· No “dummy” bits are sent on PUCCH (i.e. no CSI reports, dummy or real, are sent for deactivated cells)
The above statement would mean the followings:

· When a UE fails to decode the MAC activation of SCell sent by an eNB, the UE doesn’t activate the SCell, and doesn’t report the corresponding CSI on PUCCH.
· If a DTX-to-ACK error occurs on the BS side, BS would activate the Scell.
· As a consequence, the BS would attempt to decode the CSI reports from the UE, which is not actually sent by the UE.
To avoid the above mismatch of SCell activation between UE and eNB, the DTX detection of CQI would be one of useful solutions.
3 Way forward to the DTX detection issue of CQI
In addition to section 2, there would be a number of other use cases of the DTX detection of CQI discussed in [2], such as detection of UE’s disconnection due to the out of service area, reliability improvement of CQI value, and so on. Considering a number of these use cases, we propose to introduce new performance requirement for CQI decoding with DTX detection as optional requirement for Rel-11 BS. There would be 2 requirements for CQI with DTX detection: the first one would be BLER requirement of CQI including ACK-to-DTX error, and the second one would be DTX-to-ACK error requirements.
Proposal 1: Introduce the following new performance requirements for CQI decoding with DTX detection as optional requirement for Rel-11 BS: 

· BLER requirement of CQI including ACK-to-DTX error 
· DTX-to-ACK error requirements for CQI
One important point from NW operator’s point of view would be that it is desirable to keep the required SNR levels for 1% BLER of CQI (including ACK-to-DTX error in case of CQI decoding with DTX detection) at the same or lower level of Rel-8 requirement, since if there were degradation of CQI BLER probability due to introduction of DTX detection of CQI, it would lead to shrink of reception area, and have big impact on existing cell coverage. 
Proposal 2: Try to keep the required SNR levels for 1% BLER of CQI (including ACK-to-DTX error in case of CQI decoding with DTX detection) at the same or lower level of Rel-8 requirement

In order to achieve the proposal 2, any advanced receivers might be needed for CQI decoding with DTX detection. Note that there are some documents which show possibility of achieving proposal 2 using the joint detection [2,3]. However in RAN4, any specific reception method should not be forced to use on simulation campaign for CQI performance with DTX, since it would be implementation issue.
4 Conclusion
This paper presents use cases of the DTX detection of CQI, and proposes the following way forward on this issue. 

Proposal 1: Introduce the following new performance requirements for CQI decoding with DTX detection as optional requirement for Rel-11 BS:
· BLER requirement of CQI including ACK-to-DTX error 
· DTX-to-ACK error requirements for CQI
Proposal 2: Try to keep the required SNR levels for 1% BLER of CQI (including ACK -> DTX error in case of CQI decoding with DTX detection) at the same or lower level of Rel-8 requirement
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