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1 Introduction

In this contribution, we discuss how to handle the case that uplink ACK/NACK and CQI are to be transmitted in a same subframe from a UE. Although this case can be somewhat avoided by a smart scheduling of downlink data in the eNB, it cannot be completely avoided. Based on the discussions in RAN1, the following candidate approaches can be considered in view of keeping the single-carrier transmission property in uplink:
· Joint coding or TDM of ACK/NACK and CQI
· Only sending ACK/NACK without CQI
· Only sending CQI without ACK/NACK
We discuss the issues related with the above approaches and propose to allow the eNB to configure which scheme to apply on per UE basis between the schemes in the 1st two bullets.
2 Discussion
Joint coding or TDM of ACK/NACK and CQI

In essence, with either of joint coding and TDM, the UL time and power resource is divided between the ACK/NACK and CQI. The portion between them will mainly be decided based on the payload size and error requirement of the channels. Considering that the whole subframe duration and the whole UE transmit power would be required for ACK/NACK to meet the error requirement [1] at the cell edge, transmitting both ACK/NACK and CQI in an identical subframe may significantly degrade the ACK/NACK reliability for some UEs at the cell edge. On the other hand, it is obvious that both ACK/NACK and CQI are preferred to be transmitted in the scheduled subframe for the UEs which are not power-limited, e.g., cell interior UEs. 
Only sending ACK/NACK without CQI
This approach is based on the notion that the error requirement for ACK/NACK is much tighter than CQI [1] and a detection error for ACK/NACK creates more serious problems such as loss of a packet, soft buffer corruption in the eNB receiver, unnecessary retransmission of the packet, etc.. On the other hand, skipping the CQI transmission mainly results in scheduling delay. Unless the CQI transmission is skipped frequently, the problem is not so serious in most cases, as the CQI is periodically transmitted. Since the downlink scheduling assumes asynchronous HARQ as a baseline, the scheduler can control the PUSCH transmission for a UE so that the corresponding UL ACK/NACK transmission does not coincide with the CQI transmission from the UE.
Only sending CQI without ACK/NACK

As discussed above, since the ACK/NACK is more important in most cases and the scheduler can control so that the CQI transmission from a UE is not skipped frequently, this approach seems rarely needed.
3 Conclusion

Based on the discussion, we propose that the eNB is allowed to configure between the following two approaches on per UE basis:
· Transmission of both ACK/NACK and CQI in a same subframe
· A single scheme between joint coding and TDM should be specified
· Only sending ACK/NACK without CQI in case their transmission sub-frame coincides
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