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1 Introduction

DTX detection issues on PUCCH format 2 performance were discussed [1] and Rel-8, 9 and 10 CRs were agreed as these CRs clarified that the Rel-8, 9 and 10 requirements for PUCCH format2 performance were specified based on the assumption without the DTX detection function[2, 3, 4, 5, 6, 7]. After then, we proposed way forward to discuss about Rel-11 specification for PUCCH format 2 with the DTX detection, since the DTX detection for PUCCH format 2 would be one of the typical implementations as several use cases of the DTX detection for PUCCH format 2 were reported  in [8, 9]. This paper presents a further reason why PUCCH format 2 performance requirements with the DTX detection are needed and proposes the way forward on this issue.
2 Why PUCCH format 2 performance requirements with DTX detection are needed?
The definition of CQI (PUCCH format 2) BLER probability and the testing method were clarified in [2, 3, 4, 5, 6, 7]. The current descriptions in TS 36.141 [10] are as follows:
The CQI block error probability is defined as the conditional probability of incorrectly decoding the CQI information when the CQI information is sent. All CQI information shall be decoded (no exclusion due to DTX).
As observed above, if eNBs have the DTX detection function for PUCCH format 2, the DTX detection function should be turned off during a test for PUCCH format 2 performances. Therefore, the following concerns would be arisen for eNBs with the DTX detection function:

· a) Additional function to turn off the DTX detection function would be needed for the eNBs with DTX detection function for PUCCH format 2, even if the DTX detection function wouldn’t need to be turned off in the actual operations. 

· b) There would be no guarantee for BLER performance of PUCCH format 2, including both ACK to NACK error and ACK to DTX error (please see the below note), in actual operations of eNBs with the DTX detection function of PUCCH format 2, even though ACK to DTX errors would be an important factor affecting the network coverage and the system performance.
(Note)
ACK to NACK error…PUCCH was transmitted from UE, but the decoding of the PUCCH was incorrect.

ACK to DTX error…PUCCH was transmitted from UE, but eNB couldn’t detect the PUCCH and consider it as DTX

One solution on the issue b) would be to perform a vendor or operator specific test for performance of missed detection (including both ACK to NACK error and ACK to DTX error) of PUCCH format 2 for a  eNB, but it means double work of a test with DTX detectionnd a test without DTX detection, and obviously the latter would not be needed for real operation. 
 In order to solve the above issues and introduce the flexibility for the implementation of the DTX detectionfunction of PUCCH format 2, the followings are proposed:
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.

Proposal 2: Introduce the following exception to PUCCH format 2 performance without DTX detection

· eNBs with DTX detection function don’t need to be tested for PUCCH format 2 requirements without DTX detection
As discussed in [9], it is desirable 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 requirements, so we propose 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 requirements
4 Conclusion
This paper discusses further reasons why PUCCH format 2 performance requirements with DTX detection are needed and presents way forward discuss about Rel-11 specification for PUCCH format 2 with DTX detection as followings:

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.

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
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
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