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1
Introduction

PUCCH format 2 performance is defined currently based on the assumption without the DTX detection function [1]. In previous meetings, DTX detection issues on PUCCH format 2 performance tests were discussed to address the situations where eNBs include the DTX detection function for PUCCH format 2 [2-6]. The way forward on this issue was proposed in [6]. In this contribution, we present our opinions on the issue.  
2
Discussions

The CQI performance requirement for PUCCH format 2 is determined by the CQI block error probability (BLER) [1], which is the conditional probability of incorrectly decoding the CQI information when the CQI information is sent. TS 36.104 requires all CQI information be decoded with no exclusion due to DTX. Some eNBs implement the algorithm of DTX detection function together with PUCCH format 2 decoding. For these eNBs, performance testing becomes problematic because DTX detection and PUCCH format 2 decoding are combined. If testing is done by disabling DTX detection, the test performance may not represent the performance of eNBs in real deployment, where DTX detection and PUCCH format 2 decoding are combined. 
2.1 Discussion of Proposal 1 in [5]
In [5], a number of proposals were presented, which are quoted in the following to facilitate our discussion: 
“Proposal 1: Introduce the following Rel-11 new performance requirements of PUCCH format 2, which are mandatory for eNBs implemented DTX detection function. 

· BLER requirement of PUCCH format 2 including both ACK to -NACK error and ACK to DTX error 

· DTX to ACK error requirements for PUCCH format 2

Note that eNBs without DTX detection function don’t need to be tested the above new requirements.”[5]
Comments: 

· How to implement PUCCH format 2 decoding is an implementation issue inside eNB. We should avoid to specify eNB’s implementation in the specification. 

· PUCCH Format 2 only contains CQI bits, but does not contain ACK-NACK bits. The performance of “ACK to NACK” and “ACK to DTX” should be associated with the performance requirement associated with PUCCH Format 2a/2b. So they should not be associated with PUCCH format 2 requirement tests. Thus, we propose changing the wordings to “CQI miss-detection” and “CQI wrong detection”. 
· As pointed out in [5], joint DTX detection and PUCCH format 2 may increase CQI block error rate. As a consequence, the required SNR levels for 1% BLER of PUCCH format 2 may also need to be increased. 
2.2 Discussion of Proposal 2 in [5]
The second proposal 2 in [5] is as follows:
 “Proposal 2: Introduce the following exception to PUCCH format 2 performance without DTX detection

· eNBs with the DTX detection function don’t need to be tested for PUCCH format 2 requirements without DTX detection”[5]
Comments: 

· Proposal 2 is agreeable for us. It makes sense eNBs with the DTX detection function don’t need to be tested for PUCCH format 2 requirements without DTX detection. 
2.3 Discussion of Proposal 3 in [5]
The second proposal 3 in [5] is as follows:
“Proposal 3: Try to keep the required SNR levels for 1% BLER of PUCCH format 2 (including both ACK to NACK error and ACK to DTX error) at the same or lower level of Rel-8 requirement.”[5]
Comments: 

· Basically, the comments made to Proposal 1 are applicable to Proposal 3. 
2.4 Proposals
Based on the discussion, we propose: 

An eNB needs to meet at least one of following requirements for the decoding of PUCCH format 2:
· the CQI BLER with the required SNR level as currently defined in TS 36.104.

· the CQI BLER (including both CQI miss detection and CQI wrong detection) with the required SNR level [TBD] and 1% CQI false detection error rate.
4
Conclusion

In this contribution, we discuss the performance requirement changes for eNBs that implements DTX detection with PUCCH format 2. Based on the discussion, we propose: 

An eNB needs to meet at least one of following requirements for the decoding of PUCCH format 2:
· the CQI BLER with the required SNR level as currently defined in TS 36.104.

· the CQI BLER (including both CQI miss detection and CQI wrong detection) with the required SNR level [TBD] and 1% CQI false detection error rate.
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