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1 Introduction
So far, the following issues about UL control signal were agreed.

· Data-non-associated control signals between UEs are multiplexed by CDM or FDM.
· Design of UL control channels in absence of scheduling of UE data can assume 20MHz.

· BPSK for 1 bit ACK/NACK and QPSK for 2 bits ACK/NACK are used.
· 3RSs are used for ACK/NACK demodulation.

· 2RSs are used for CQI demodulation.
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Fig.1 Example of multiplexing for UL control signal without data transmission
This contribution discusses details of ACK/NACK and CQI transmission without data transmission.
2 Transmission of ACK/NACK and CQI

Following 2 alternatives for scheduling policy of ACK/NACK and CQI are considered. 

(a) Avoid simultaneous transmission of ACK/NACK and CQI by scheduling.

(b) Allow simultaneous transmission of ACK/NACK and CQI

The alternative (a) is simple solution, but the restriction of scheduling may be too strict. The influence on system performance should be carefully evaluated.

On the other hand, the alternative (b) is general solution, and scheduling flexibility is high. In this case we need to consider following issues.

· The number of transmission formats
· Multiplexing of different control signal for the same UE
In following parts, we discuss the issues about alternative (b). 
2.1  The number of transmission formats
So far, the formats for ACK/NACK only and CQI only are agreed, respectively (See fig. 2). In addition to the 2 formats, the format for simultaneous transmission of ACK/NACK and CQI is needed when simultaneous transmission of ACK/NACK and CQI is allowed. 
Hence, 3 formats (ACK/NACK only, CQI only and both of them) should be supported at least. In case of using only these 3 formats, additional signaling by format reporting is not needed as format and transmission mode has one to one relation. For simultaneous transmission of ACK/NACK and CQI, CQI bits can be flexible by changing resource ration between ACK/NACK and CQI depending on channel quality. However, additional signaling for format reporting is needed. Hence, trade-off issue between flexibility and overhead should be considered to adopt it.
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Fig. 2 Multiple formats
2.2  Multiplexing of different control signal for the same UE
Fig.2 shows the two method of multiplexing of different control signal for the same UE. In fig (a), data-non-associated control fields are coded jointly [1]. In fig (b), ACK/NACK field and CQI field are coded separately and they are multiplexed by block level TDM [2,3].
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Fig. 3 Joint coding and separate coding

It is known that different control fields have different performance requirements. For example, ACK/NACK requires higher reliability than CQI.

In joint coding, large coding gain can be obtained. However, it will be difficult to adjust the performance requirements of different control field. On the other hand, in separate coding, it is possible to adjust the performance requirement of different control field by using different coding rate or repetition.

With considering discussion above, we prefer separate coding to joint coding.

3 Conclusions
In this contribution, we showed our view on details of ACK/NACK and CQI transmission without data transmission.

There are 2 alternatives for scheduling policy of ACK/NACK and CQI.

(a) Avoid simultaneous transmission of ACK/NACK and CQI by scheduling.

(b) Allow simultaneous transmission of ACK/NACK and CQI.

If alternative (b) is supported, we prefer the following.

· 3 formats (ACK/NACK only, CQI only and both of them) are supported at least.

· Each control field of the same UE should be coded separately. 
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