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1   Introduction
In RAN1#51, the following is agreed as way forward for CQI+ACK/NACK transmission on PUCCH.
In subframes where the eNB scheduler does not avoid that A/N and CQI occur simultaneously

· For short CP:

· A/N signalled using RS

· CQI coding: Punctured RM or Golay code, exact rode rate TBD

· Dropping of CQI can be allowed (configured) by the eNB

· Details and performance to be provided until next meeting on:

· Solution for high speeds

· DTX detection

· For long CP:

· Joint coding

· Punctured RM or Golay code, exact code rate TBD

· Embedded coding (á la 4656)

· Dropping of CQI can be allowed (configured) by the eNB

· Details and performance to be provided until next meeting on:

· DTX detection
This paper discusses on further detail of CQI + ACK/NACK transmission on PUCCH.
2   Discussion
Not to suffer from DTX detection error, the simplest solution is not to transmit CQI + ACK/NACK simultaneously. CQI reporting can be skipped when ACK/NACK should be transmitted. We don't find any problem with this solution.

If any problem with this solution is clarified, ACK/NACK signalled using RS or joint coding of  CQI and ACK/NACK may be required. Even in such a case, we can not find any benefit to have different solutions for short CP and long CP. A common solution is preferable to simplify specification and implementation.
As a common solution, joint coding is preferable as ACK/NACK signaled using RS has performance degradation at high speed. For joint coding, main concern is DTX detection.
However, it can be solved by using PUCCH which is linked to the index of the control channel used for scheduling in CQI+ACK/NAK transmission as proposed in [1].
If downlink grant is successfully detected, CQI + ACK/NACK are simultaneously transmitted on PUCCH linked to the index of the control channel.

Otherwise, UE transmits only CQI on PUCCH explicitly signaled for CQI transmission.

eNB can know whether DL grant error has occurred or not by detecting which of PUCCHs is used.
3 Conclusions
In this contribution, further detail of CQI+ACK/NACK transmission on PUCCH was discussed.
Not to suffer from DTX detection error, the simplest solution is
· Not to transmit CQI and ACK/NACK at the same time
and no problem is found with this solution so far.

If any problem with this solution is clarified, we propose to apply

· Joint coding of  CQI and ACK/NACK transmitted on PUCCH which is linked to the index of the control channel used for scheduling
as it has no problem with either performance at high speed or DTX detection.
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