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Introduction
In the RAN4#91 meeting, the latest way forward detailing how to contribute the input for NR UCI over PUSCH demodulation performance requirements was agreed [1]. It was decided to add the test cases of:
- Add test case of DMRS configuration with 1+1 for FR2 with MCS 16
- Add test case of without PTRS configuration for FR2 with MCS 16
In this contribution we restate our previous results and amend them with the new test cases. New results are marked with green colour.


Simulation Results 
Simulation settings
The following results were obtained using the initial simulation assumptions, as captured in [1]. It should be remarked that the definition of the test metrics was changed w.r.t. RAN4#90b.

Table 1: Simulation assumption for UCI over PUSCH results
	Parameter
	Value

	
	FR1
	FR2

	General System
	Transform precoding
	Disabled
	Disabled

	
	Number of Tx
	1
	1

	
	Number of Rx
	2
	2

	
	Number of layers
	1
	1

	
	[Uplink-downlink allocation for TDD]
	30 kHz SCS:
7D1S2U, S=6D:4G:4U
	120kHz SCS:
3D1S1U, S=10D:2G:2U

	
	Code block group based PUSCH transmission
	Disabled
	Disabled

	
	MCS index
	16
	16

	
	Propagation Condition
	MCS 16: TDL-C 300ns, 100 Hz
	MCS 16: TDL-A 30ns, 300Hz

	HARQ
	Maximum number of HARQ transmission
	1
	1

	
	RV
	0
	0

	DMRS
	DM-RS configuration type
	1
	1

	
	Maximum number of OFDM symbols for front loaded DM-RS
	1
	1

	
	Number of additional DM-RS symbols
	1
	0, 1

	
	Number of DM-RS CDM group(s) without data
	2
	2

	
	EPRE ratio of PUSCH to DM-RS
	-3 dB
	-3 dB

	
	DM-RS port
	0
	0

	
	DM-RS sequence generation
	NID=0, nSCID =0
	NID=0, nSCID =0

	Time domain resource
	PUSCH mapping type
	A, B
	B

	
	PUSCH starting symbol index
	0 
	0

	
	PUSCH symbol length
	14 
	10

	Frequency domain resource
	Carrier frequency (GHz)
	4
	30

	
	SCS and BW
	30kHz: 10 MHz
	120kHz: 50 MHz

	
	RB assignment
	Full applicable test bandwidth
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled
	Disabled

	PTRS configuration
	Frequency density (KPT-RS)
	no PT-RS
	2,
no PT-RS

	
	Time density (LPT-RS)
	no PT-RS
	1,
no PT-RS

	UCI
	UL-SCH
	With
	With

	
	Payload (bits)
	Case 1: csi_part1= 5, csi_part2 =2
Case 2 : csi_part1=20,csi_part2=20
	Case 1: csi_part1 = 5 ,csi_part2 = 2
Case 2: csi_part1=20, csi_part2=20

	
	uci-on-pusch-scaling
	1
	1

	
	I^HARQ_ACK
	11
	11

	
	I^CSI-1 and I^CSI-2
	13 for CSI part1 and part2 
	13 for CSI part1 and part2

	Test metric
	 
	0.1% BLER of UCI with CSI part1, 
1% BLER of UCI with CSI part2 
	0.1% BLER of UCI with CSI part1, 
1% BLER of UCI with CSI part2 




Simulation results 
Summary
The summary simulation results with the parameters defined in the last section, are shown in Table 2.
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	SNR [dB]

	PUSCH 1T2R
	UCI playload
	CSI part1
	CSI part2
	Test metric
	Ideal
	Impairment

	CP-OFDM
	FR1 Mappying type A
	30kHz, 10MHz
	MCS16
	TDL300-100
	7
	5
	2
	0.1% BLER of CSI part1
	2,66
	5,16

	
	
	
	
	
	
	
	
	1% BLER of CSI part2
	-2,52
	-0,02

	
	
	
	
	
	40
	20
	20
	0.1% BLER of CSI part1
	2,50
	5,00

	
	
	
	
	
	
	
	
	1% BLER of CSI part2
	0,46
	2,96

	
	FR1 Mappying type B
	30kHz, 10MHz
	MCS16
	TDL300-100
	7
	5
	2
	0.1% BLER of CSI part1
	3,38
	5,88

	
	
	
	
	
	
	
	
	1% BLER of CSI part2
	-2,51
	-0,01

	
	
	
	
	
	40
	20
	20
	0.1% BLER of CSI part1
	2,40
	4,90

	
	
	
	
	
	
	
	
	1% BLER of CSI part2
	0,46
	2,96

	
	FR2 Mappying type B
	120KHz, 50MHz
	MCS16
	TDL30-300
	7
	5
	2
	0.1% BLER of CSI part1
	5,06
	8,16

	
	
	
	
	
	
	
	
	1% BLER of CSI part2
	-2,12
	0,98

	
	
	
	
	
	40
	20
	20
	0.1%BLER of CSI part1
	2,87
	5,97

	
	
	
	
	
	
	
	
	1% BLER of CSI part2
	1,01
	4,11

	
	FR2 Mappying type B
	120KHz, 50MHz
	MCS16,
DMRS 1+0,
No PT-RS
	TDL30-300
	7
	5
	2
	0.1% BLER of CSI part1
	5.00
	8.10

	
	
	
	
	
	
	
	
	1% BLER of CSI part2
	-2.00
	1.10

	
	
	
	
	
	40
	20
	20
	0.1%BLER of CSI part1
	2.83
	5.93

	
	
	
	
	
	
	
	
	1% BLER of CSI part2
	0.84
	3.94

	
	FR2 Mappying type B
	120KHz, 50MHz
	MCS16,
DMRS 1+1,
PT-RS
	TDL30-300
	7
	5
	2
	0.1% BLER of CSI part1
	6.33
	9.60

	
	
	
	
	
	
	
	
	1% BLER of CSI part2
	-1.15
	1.95

	
	
	
	
	
	40
	20
	20
	0.1%BLER of CSI part1
	3.46
	6.56

	
	
	
	
	
	
	
	
	1% BLER of CSI part2
	1.63
	4.73

	
	FR2 Mappying type B
	120KHz, 50MHz
	MCS16,
DMRS 1+1,
No PT-RS
	TDL30-300
	7
	5
	2
	0.1% BLER of CSI part1
	5.00
	8.10

	
	
	
	
	
	
	
	
	1% BLER of CSI part2
	-2.00
	1.10

	
	
	
	
	
	40
	20
	20
	0.1%BLER of CSI part1
	2.91
	6.01

	
	
	
	
	
	
	
	
	1% BLER of CSI part2
	1.05
	4.15




30KHz_DMRS1+1_typeA_40bit
Table 3: 30KHz_DMRS1+1_typeA_40bit
	SNR [dB]
	BLER

	
	CSI part1
	CSI part2

	-8
	0,8827 
	0,8829 

	-7
	0,7765 
	0,7763 

	-6
	0,6302 
	0,6319 

	-5
	0,4616 
	0,4590 

	-4
	0,3028 
	0,3018 

	-3
	0,1803 
	0,1739 

	-2
	0,0930 
	0,0894 

	-1
	0,0405 
	0,0405 

	0
	0,0169 
	0,0162 

	1
	0,0063 
	0,0056 

	2
	0,0019 
	0,0018 

	3
	0,0005 
	0,0006 

	4
	0,0001 
	0,0001 

	5
	 
	 

	6
	 
	 




30KHz_DMRS1+1_typeA_7bit
Table 4: 30KHz_DMRS1+1_typeA_7bit
	SNR [dB]
	BLER

	
	CSI part1
	CSI part2

	-8
	0,5348 
	0,1556 

	-7
	0,4449 
	0,1115 

	-6
	0,3536 
	0,0757 

	-5
	0,2632 
	0,0465 

	-4
	0,1830 
	0,0268 

	-3
	0,1177 
	0,0141 

	-2
	0,0698 
	0,0069 

	-1
	0,0381 
	0,0031 

	0
	0,0194 
	0,0014 

	1
	0,0090 
	0,0005 

	2
	0,0040 
	0,0001 

	3
	0,0015 
	0,0001 

	4
	0,0005 
	

	5
	0,0002 
	

	6
	0,0001 
	




30KHz_DMRS1+1_typeB_40bit
Table 5: 30KHz_DMRS1+1_typeB_40bit
	SNR [dB]
	BLER

	
	CSI part1
	CSI part2

	-8
	0,8797 
	0,8851 

	-7
	0,7723 
	0,7778 

	-6
	0,6241 
	0,6275 

	-5
	0,4561 
	0,4624 

	-4
	0,2974 
	0,3038 

	-3
	0,1702 
	0,1757 

	-2
	0,0878 
	0,0901 

	-1
	0,0414 
	0,0409 

	0
	0,0163 
	0,0163 

	1
	0,0058 
	0,0057 

	2
	0,0016 
	0,0017 

	3
	0,0005 
	0,0004 

	4
	0,0001 
	0,0001 

	5
	0,0001 
	

	6
	
	




30KHz_DMRS1+1_typeB_7bit
Table 6: 30KHz_DMRS1+1_typeB_7bit
	SNR [dB]
	BLER

	
	CSI part1
	CSI part2

	-8
	0,4574 
	0,1567 

	-7
	0,3691 
	0,1119 

	-6
	0,2849 
	0,0755 

	-5
	0,2051 
	0,0469 

	-4
	0,1390 
	0,0268 

	-3
	0,0883 
	0,0143 

	-2
	0,0511 
	0,0068 

	-1
	0,0270 
	0,0030 

	0
	0,0125 
	0,0010 

	1
	0,0052 
	0,0004 

	2
	0,0020 
	0,0001 

	3
	0,0007 
	

	4
	0,0003 
	

	5
	
	

	6
	
	




120KHz_DMRS1_40bit
Table 7: 120KHz_DMRS1_40bit
	SNR [dB]
	BLER

	
	CSI part1
	CSI part2

	-8
	0,8569 
	0,8565 

	-7
	0,7516 
	0,7539 

	-6
	0,6204 
	0,6245 

	-5
	0,4721 
	0,4802 

	-4
	0,3296 
	0,3351 

	-3
	0,2092 
	0,2130 

	-2
	0,1178 
	0,1236 

	-1
	0,0589 
	0,0625 

	0
	0,0264 
	0,0272 

	1
	0,0099 
	0,0101 

	2
	0,0031 
	0,0029 

	3
	0,0008 
	0,0008 

	4
	0,0002 
	0,0002 

	5
	0,0001 
	0,0001 

	6
	
	




120KHz_DMRS1_7bit
Table 8: 120KHz_DMRS1_7bit
	SNR [dB]
	BLER

	
	CSI part1
	CSI part2

	-8
	0,7764 
	0,1570 

	-7
	0,6976 
	0,1152 

	-6
	0,6025 
	0,0788 

	-5
	0,4985 
	0,0508 

	-4
	0,3924 
	0,0310 

	-3
	0,2884 
	0,0175 

	-2
	0,2015 
	0,0092 

	-1
	0,1288 
	0,0043 

	0
	0,0738 
	0,0019 

	1
	0,0385 
	0,0007 

	2
	0,0195 
	0,0002 

	3
	0,0087 
	0,0001 

	4
	0,0032 
	

	5
	0,0011 
	

	6
	0,0003 
	




120KHz_DMRS_bit
Table 9: 120KHz_DMRS1_NoPTRS_7bit
	SNR [dB]
	BLER

	
	CSI part1
	CSI part2

	-8
	0.7759 
	0.1592 

	-7
	0.6970 
	0.1177 

	-6
	0.6035 
	0.0816 

	-5
	0.4959 
	0.0525 

	-4
	0.3858 
	0.0321 

	-3
	0.2825 
	0.0181 

	-2
	0.1937 
	0.0100 

	-1
	0.1248 
	0.0052 

	0
	0.0721 
	0.0020 

	1
	0.0377 
	0.0007 

	2
	0.0186 
	0.0003 

	3
	0.0084 
	0.0001 

	4
	0.0031 
	0.0001 

	5
	0.0010 
	0.0000 

	6
	0.0002 
	0.0000 




120KHz_DMRS_bit
Table 10: 120KHz_DMRS1+1_withPTRS_7bit
	SNR [dB]
	BLER

	
	CSI part1
	CSI part2

	-8
	0.9095 
	0.2409 

	-7
	0.8578 
	0.1807 

	-6
	0.7835 
	0.1287 

	-5
	0.6879 
	0.0852 

	-4
	0.5773 
	0.0537 

	-3
	0.4560 
	0.0324 

	-2
	0.3391 
	0.0181 

	-1
	0.2338 
	0.0090 

	0
	0.1492 
	0.0044 

	1
	0.0901 
	0.0020 

	2
	0.0497 
	0.0009 

	3
	0.0239 
	0.0003 

	4
	0.0107 
	0.0001 

	5
	0.0044 
	0.0001 

	6
	0.0015 
	0.0000 




120KHz_DMRS_bit
Table 11: 120KHz_DMRS1+1_NoPtrs_7bit
	SNR [dB]
	BLER

	
	CSI part1
	CSI part2

	-8
	0.7766 
	0.1592 

	-7
	0.6979 
	0.1177 

	-6
	0.6034 
	0.0815 

	-5
	0.4954 
	0.0525 

	-4
	0.3853 
	0.0321 

	-3
	0.2828 
	0.0181 

	-2
	0.1935 
	0.0100 

	-1
	0.1240 
	0.0053 

	0
	0.0719 
	0.0020 

	1
	0.0379 
	0.0007 

	2
	0.0184 
	0.0002 

	3
	0.0083 
	0.0001 

	4
	0.0031 
	0.0001 

	5
	0.0010 
	0.0000 

	6
	0.0002 
	0.0000 




120KHz_DMRS_bit
Table 12: 120KHz_DMRS1_NoPtrs_40bit
	SNR [dB]
	BLER

	
	CSI part1
	CSI part2

	-8
	0.8484 
	0.8483 

	-7
	0.7432 
	0.7417 

	-6
	0.6112 
	0.6088 

	-5
	0.4620 
	0.4620 

	-4
	0.3210 
	0.3176 

	-3
	0.2013 
	0.1988 

	-2
	0.1138 
	0.1134 

	-1
	0.0565 
	0.0573 

	0
	0.0242 
	0.0234 

	1
	0.0088 
	0.0085 

	2
	0.0029 
	0.0024 

	3
	0.0008 
	0.0006 

	4
	0.0001 
	0.0001 

	5
	0.0000 
	0.0001 

	6
	0.0000 
	0.0000 




120KHz_DMRS_bit
Table 13: 120KHz_DMRS1+1_WithPTRS_40bit
	SNR [dB]
	BLER

	
	CSI part1
	CSI part2

	-8
	0.9074 
	0.9070 

	-7
	0.8273 
	0.8265 

	-6
	0.7121 
	0.7135 

	-5
	0.5775 
	0.5762 

	-4
	0.4278 
	0.4298 

	-3
	0.2898 
	0.2919 

	-2
	0.1784 
	0.1787 

	-1
	0.0979 
	0.0973 

	0
	0.0475 
	0.0471 

	1
	0.0188 
	0.0199 

	2
	0.0063 
	0.0067 

	3
	0.0018 
	0.0018 

	4
	0.0005 
	0.0005 

	5
	0.0001 
	0.0001 

	6
	0.0000 
	0.0000 




120KHz_DMRS_bit
Table 14: 120KHz_DMRS1+1_NoPTRS_40bit
	SNR [dB]
	BLER

	
	CSI part1
	CSI part2

	-8
	0.8545 
	0.8575 

	-7
	0.7497 
	0.7554 

	-6
	0.6206 
	0.6268 

	-5
	0.4744 
	0.4841 

	-4
	0.3337 
	0.3414 

	-3
	0.2110 
	0.2190 

	-2
	0.1213 
	0.1249 

	-1
	0.0625 
	0.0631 

	0
	0.0273 
	0.0283 

	1
	0.0102 
	0.0106 

	2
	0.0028 
	0.0030 

	3
	0.0009 
	0.0008 

	4
	0.0001 
	0.0001 

	5
	0.0000 
	0.0000 

	6
	0.0000 
	0.0000 




Conclusion
In this contribution we have provided our simulation results for the new NR UCI over PUSCH test cases.
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