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1. Introduction

In RAN4 #88bis meeting, the following agreements were captured in the PUSCH WF [1]: 
· UCI on PUSCH
· Specify test cases for UCI decoding performance over PUSCH in Rel-15 by Next June 
· Test parameters to be discussed after the Nov meeting
This contribution discusses the parameters for UCI on PUSCH test.
2. Discussion
2.1
 UCI related parameters
1) UCI content
The UCI reported on PUSCH can be ACK/NACK or CSI bits. Since the correct HARQ ACK/NACK feedback is very important, it is proposed to multiplex ACK/NACK information on PUSCH in the test. 

Uplink data is punctured for ACK/NACK with no more than 2 bits, and is rate matched for ACK/NACK with more than 2 bits. Whether uplink data is punctured or rate matched will impact the data performance, but not impact the ACK/NACK performance. Thus for the number of ACK/NACK bits, selecting any number is reasonable, for example, 1 bit can be selected.

Proposal 1: Multiplex 1 ACK/NACK bit on PUSCH.
2) RE number for ACK/NACK
The code rate of ACK/NACK information is decided by the allocated RE number. According to sub-clause 6.3.2.4.2.1 of TS 38.212, the number of coded modulation symbols (i.e., REs) per layer for ACK/NACK transmission is related to two parameters, 
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is determined by the index BetaOffsets according to the mapping table in Table 9.3-1 of TS 38.213. The index BetaOffsets is dynamically or semi-statically configured to the UE, and the value 11 (correspond to 
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= 20.000) is applied when the field BetaOffsets is absent.
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is a scaling factor to limit the maximal number of REs assigned to UCI on PUSCH, and the candidate values include 0.5, 0.65, 0.8, and 1 as specified in TS 38.331 sub-clause 6.3.2. As PUSCH throughput performance is not measured in the test, we propose to set 
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 as 1.

Proposal 2: For determining the RE number for ACK/NACK information, set
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as 20 and 1 respectively.

2.2
 Uplink data related parameters
1) MCS
For normal PUSCH test, MCS 2, 16 and 20 are used. It is proposed to select one MCS, such as MCS 16, for uplink data in UCI on PUSCH test. 

Proposal 3: Use MCS 16 for uplink data.

2.3  Common parameters

1) Transform precoding
Disable the transform precoding, i.e., use CP-OFDM waveform, in the test.

Proposal 4: Disable the transform precoding.
2) Additional DMRS
Regarding the additional DMRS, it is proposed to use the same configuration as that in normal PUSCH test, i.e., with and without additional DMRS in FR1, without additional DMRS in FR2.
Proposal 5: Configure both with and without additional DMRS in FR1, and without additional DMRS in FR2.
3) Antenna configuration

In normal PUSCH test, 1Tx and 2Tx are configured at UE for both FR1 and FR2. 2, 4, 8Rx are configured at BS for FR1, and 2Rx is configured at BS for FR2.
For UCI on PUSCH test, to reduce the test case number, it is proposed to only consider 1Tx PUSCH without spatial multiplexing for data.

Proposal 6: Cover 1T2R, 2T4R and 1T8R for FR1, and cover 1T2R for FR2.
4) SCS and channel BW
For the SCS, as that in normal PUSCH test, 15 kHz, 30 kHz, 60 kHz (FR2) and 120 kHz are to be included. 
For the channel BW, the following minimum set was agreed in RAN4 #88 meeting. For UCI on PUSCH test, one channel BW for each SCS might be sufficient. And considering the agreed test applicability for channel BW, it is appropriate to choose the lowest channel BW in the minimum set for each SCS. Therefore, it is proposed to cover 15 kHz + 5 MHz, 30 kHz + 10 MHz, 60 kHz + 50 MHz (FR2) and 120 kHz + 50MHz in UCI on PUSCH test.
· Below bandwidth is agreed as the minimum set for BS performance requirements to be defined in Rel-15 

· 15kHz: 5MHz, 10MHz, 20MHz 

· 30kHz: 10MHz, 20MHz, 40MHz, 100MHz 

· 60kHz(FR2): 50MHz, 100MHz 

· 120kHz: 50MHz, 100MHz, 200MHz 

Proposal 7: Cover 15 kHz + 5 MHz, 30 kHz + 10 MHz, 60 kHz + 50 MHz (FR2) and 120 kHz + 50MHz.
5) RB assignment and frequency hopping
Use the same configuration as that in normal PUSCH test, i.e., use full applicable test bandwidth and disable frequency hopping.

Proposal 8: Use full applicable test bandwidth and disable frequency hopping.
6) Propagation condition
For FR2, TDLC60-300 propagation condition was introduced at RAN4 #89 meeting in Spokane, and thus was not covered in the current BS demodulation test. To guarantee the test coverage on different radio environments, it is proposed to use TDLC60-300 for FR2 UCI on PUSCH test. For FR1, we may also use TDLC model, i.e., TDLC300-100.

Proposal 9: Use TDLC300-100 for FR1, and use TDLC60-300 for FR2.
2.4  Test metric
For LTE, the performance requirement of HARQ-ACK multiplexed on PUSCH is determined by the two parameters: ACK false detection and ACK missed detection requirements. 

· The ACK false detection probability is the probability that ACK is detected when data only is sent on symbols where HARQ-ACK information can be allocated, and shall be less than 1%.
· The ACK missed detection probability is the conditional probability of not detecting an ACK when it is sent on PUSCH resources, and shall be less than 1%.
For NR, it is proposed to reuse the LTE test metric unless some technical issues are identified.

Proposal 10: Reuse the LTE test metric, i.e., less than 1% ACK false detection probability and less than 1% ACK missed detection probability. 
3. Conclusion
This contribution discussed the parameters for UCI on PUSCH test, and had the following proposals:

Proposal 1: Multiplex 1 ACK/NACK bit on PUSCH.

Proposal 2: For determining the RE number for ACK/NACK information, set
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as 20 and 1 respectively.

Proposal 3: Use MCS 16 for uplink data.

Proposal 4: Disable the transform precoding.
Proposal 5: Configure both with and without additional DMRS in FR1, and without additional DMRS in FR2.
Proposal 6: Cover 1T2R, 2T4R and 1T8R for FR1, and cover 1T2R for FR2.
Proposal 7: Cover 15 kHz + 5 MHz, 30 kHz + 10 MHz, 60 kHz + 50 MHz (FR2) and 120 kHz + 50MHz.
Proposal 8: Use full applicable test bandwidth and disable frequency hopping.
Proposal 9: Use TDLC300-100 for FR1, and use TDLC60-300 for FR2.
Proposal 10: Reuse the LTE test metric, i.e., less than 1% ACK false detection probability and less than 1% ACK missed detection probability. 
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