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1 Introduction
In this contribution, we discuss the candidate approaches for handling the case that a UE should simultaneously transmit both ACK/NACK and CQI in a subframe. The considered approaches are as follows:
· To send only ACK/NACK with dropping CQI transmissions

· To send both ACK/NACK and CQI

· Per-UE basis configuration: sending ACK/NACK only or sending both ACK/NACK and CQI (our preference)
Most of the arguments addressed in this contribution were addressed by several companies on the e-mail reflector before the Shanghai meeting, but were not discussed in the meeting due to lack of time. In this contribution, we try to clarify our view on the issue. 
2 Discussion
2.1 Sending only ACK/NACK 
The approach to send only ACK/NACK with dropping CQI in the simultaneous transmission case is based on the notion that cell edge UEs may not have enough power to send both ACK/NACK and CQI with meeting the performance requirement for both channels. Moreover, the error requirement for ACK/NACK is much tighter than CQI and a detection error for ACK/NACK causes 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, the problem caused by dropping the CQI transmissions is less serious, e.g., scheduling delay, compared to ACK/NACK. 
One rationale behind this proposal is that the eNB scheduler can control the PDSCH transmissions for a UE so that the corresponding UL ACK/NACK transmission does not coincide with the CQI transmission from the UE. Also, the downlink scheduling is based on asynchronous HARQ and the scheduling control is much easier than for the UL scheduling. But, it should be noted that the simultaneous transmission of ACK/NACK and CQI can be needed frequently in some service scenarios due to the bursty packet transmissions and corresponding bursty ACK/NACK transmissions. Thus, always dropping the CQI transmissions in the simultaneous transmission case should not be allowed in some cases to avoid the serious impact on the DL scheduling. Also, this approach is not justified to many UEs not on the cell border, as the UEs will have enough power to send both ACK/NACK and CQI with meeting the performance requirement for both channels.
2.2 Sending both ACK/NACK and CQI
When both ACK/NACK and CQI are jointly transmitted from a UE, the UL resource (transmission duration, power) are divided between the ACK/NACK and CQI. The resource 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 can be required for ACK/NACK to meet the tight error requirement at the cell edge, transmitting both ACK/NACK and CQI in a subframe can significantly degrade the ACK/NACK reliability for some UEs at the cell edge. It should be kept in mind that ACK/NACK repetition over multiple subframes is highly likely to be supported in the specification. Then, the joint transmission of both ACK/NACK and CQI for the cell edge UEs can result to serious ACK/NACK coverage loss and potential problems for the ACK/NACK repetition cases. 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. 

2.3 Per-UE basis configuration between the above two cases
Based on the discussions above, we prefer that the eNB is allowed to configure on per UE basis whether to send only ACK/NACK or to jointly transmit both ACK/NACK and CQI. The decision criteria between the two options will be an eNB implementation issue. It can be decided based on the geometry of the UE, the service types, etc..  The per UE basis configuration gives the following benefits:
· To better achieve the ACK/NACK coverage for cell edge UEs, with minimizing  ACK/NACK repetitions over multiple subframes
· To avoid scheduling delay and impacts on the DL scheduling, especially for cell center UEs by configuring to send both ACK/NACK and CQI
· To flexibly control the trade-off between the ACK/NACK coverage and the scheduling impact, depending on the service scenarios
Adopting the both transmission options does not increase the implementation complexity compared to the approach of always sending both ACK/NACK and CQI, as the structure to send only ACK/NACK is already adopted in the subframes where CQI is not scheduled and only ACK/NACK transmission is needed. Also, which transmission mode to adopt can be signalled to the UE by a 1-bit information. 
3 Conclusion
We propose that the eNB is allowed to configure on per UE basis between the following two approaches for the case that ACK/NACK and CQI transmission subframe coincides:

· Joint transmission of both ACK/NACK and CQI in a same subframe
· Only sending ACK/NACK with dropping CQI 
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