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1
Introduction
In the last RAN4 #46 meeting, it was discussed whether tests for ACK/NACK/CQI multiplexed into PUSCH and CQI on PUCCH should be required or not [1]. To understand the framework of specifying demodulation performance requirements for UL control signalling, this contribution clarifies what kind of UL control signalling is defined in the RAN1 specifications, and discusses how the demodulation performance requirements for UL control signalling should be defined.
2
Discussions

In LTE UL, the following control signals are transmitted
· ACK/NACK
· CQI

· Scheduling request

It is discussed one by one below how to define the performance requirements for UL control channels in TS 36.104. 
ACK/NACK
ACK/NACK is transmitted in 6 cases below.
· Case 1. PUCCH format 1a

One-bit ACK/NACK is mapped to PUCCH format 1a. It is noted that the performance requirements for this case have already been discussed, and will be finalized soon.

· Case 2. PUCCH format 1b

Two-bit ACK/NACK for two codewords in DL SU-MIMO is mapped to PUCCH format 2a. Since there are no performance requirements for PUCCH format 1b, the performance requirements for this case should be specified. If there are concerns about increasing the number of tests, one alternative would be replacing some test points of Case 1 with this case.
· Case 3. PUCCH format 2a

One-bit ACK/NACK is embedded to Demodulation RS in PUCCH format 2a, when both ACK/NACK and CQI are transmitted in one sub-frame and simultaneous transmission of ACK/NACK and CQI is configured by higher layer signalling [2]. It is noted that DTX detection would NOT be required, because DTX is the same as NACK in this case. It is proposed that the performance requirements for this case should be specified, because this functionality could not be verified in other tests.
· Case 4. PUCCH format 2b

Two-bit ACK/NACK for two codewords in DL SU-MIMO is embedded to Demodulation RS in PUCCH format 2b, when both ACK/NACK and CQI are transmitted in one sub-frame and simultaneous transmission of ACK/NACK and CQI is configured by higher layer signalling [2, R1-080900]. It is noted that DTX detection would NOT be required, because DTX is the same as NACK in this case. Since there are no performance requirements for PUCCH format 2b, the performance requirements for this case should be specified. If there are concerns about increasing the number of tests, one alternative would be replacing some test points of Case 3 with this case.
· Case 5. Multiplexed into PUSCH

ACK/NACK is multiplexed to PUSCH, when both ACK/NACK and PUSCH are transmitted simultaneously. It is noted that DTX detection would be required. When the field for “ACK reservation on PUSCH” is defined in PDCCH format [3], BS could detect “DTX” based on this information. It is proposed that the performance requirements for this case should be specified, because the detection of ACK/NACK/DTX in the PUSCH field could not be verified in other tests.
· Case 6. Shortened ACK/NACK format
Shortened ACK/NACK format is used when simultaneous transmission of ACK/NACK and Sounding RS is configured by higher layer signalling [2]. It is proposed that the performance requirements for this case should be specified, because this functionality could not be verified in other tests.
CQI

CQI is transmitted in 2 cases below.
· Case 1. PUCCH format 2/2a/2b
CQI is mapped to PUCCH format 2/2a/2b. As discussed above, one-bit ACK/NACK and two-bit ACK/NACK is embedded to Demodulation RS in PUCCH format 2a and 2b, respectively. It is proposed that the performance requirements for this case should be specified, because this functionality of decoding CQI signals could not be verified in other tests. In order to reduce the number of tests, it is also proposed that PUCCH format 2/2a/2b should be tested in one set of test cases, such as EPA5 with format 2, EVA5 with format 2a, EVA70 with format 2b, and so on.
· Case 2. Multiplexed into PUSCH
CQI is multiplexed to PUSCH, when both CQI and PUSCH are transmitted simultaneously. It is proposed that the performance requirements for this case should be specified, because the functionality of decoding CQI signals in PUSCH field could not be verified in other tests.
Scheduling request

Transmission scheme of Scheduling request is similar to that of ACK/NACK, and its demodulation functionality could be verified by ACK/NACK tests. Therefore, the tests for Scheduling request might not be needed.
3
Conclusions
This contribution provided our views on how to define the performance requirements for UL control signalling.
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