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1	Introduction
During RAN4#90 meeting, the remained issues for NR BS demodulation performance requirements are further discussed.  The performance requirement of UCI on PUSCH are agreed and captured in the WF [1]. In order to facilitate simulation alignment of performance UCI on PUSCH, some test cases are introduced.
In this contribution, the view of remained issue for UCI on PUSCH is provided. Also, the initial simulation results with alignment and impairment are provided.
2	Discussion
2.1	UCI test parameters
As for the mapping method, UCI is mapped on non-DMRS symbol, with frequency first manner. The distributed manner is applied if the number of unmapped UCI symbols is smaller than the available number of REs on an OFDM symbol; otherwise, UCI is mapped on all REs on the symbol. The follows are the mapping principle for different UCI information 
· HARQ-ACK
· For up to 2 HARQ-ACK bits, PUSCH is punctured
· For more than 2 HARQ-ACK bits, PUSCH is rate-matched
· Mapped starting on the first available no DMRS symbols after the first DMRS symbol (s) regard of the number of DMRS

· CSI part1
· Mapped starting on the first available non-DMRS symbols regardless of number of DMRS symbols in PUSCH transmission
· Not mapped on the HARQ-ACK REs (in HARQ-ACK rate-matching or reserved in HARQ-ACK puncturing)
· CSI part2
· Not mapped on the HARQ-ACK REs in HARQ-ACK rate-matching but can mapped on reserved HARQ-ACK RE
· Not mapped on the CSI part1 REs
As following, we have provided one example to indicate the UCI mapping principle.
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Figure 1, Different UCI type mapping principle (symbol of HARQ-ACK=5, CSI part1=16, CSI part2=50)

During last meeting, the UCI requirement will only specify the CSI part1 and CSI part2. As for the details of parameter, beta_offset_CSI part1 and beta_offset _CSI part1 =6.5 are chosen for available RE with CSI part 1 and CSI part2 calculation.  As for ACK, there is no requirement for it. If the number of HARQ-ACK information bits to be transmitted on PUSCH is 0, 1 or 2 bits, the number of reserved resource elements for potential HARQ-ACK transmission is calculated as follows:

	

As shown table, the CSI part 1 is mapped on the non- reserved RE for ACK, so different parameters with beta offset ACK will have some impact on the location and RE number for reserved ACK RE. Due to ACK reserved, CSI part 1's allocation is varied, thus, it will affect CSI part 2 allocations. So, the beta offset for ACK should also be determined. In LTE, the requirement of ACK on PUSCH is specified; the value for beta offset is setting as 8 or 5.  In our view, the UCI design for NR is different with LTE, reusing the value for NR is no meaning. As described in spec, when the field for beta offset_ACK is absent the UE applies the value 11 up to 2 bits HARQ-ACK. So, we prefer to use the default value for beta offset_ACK as 20 
Proposal 1:  The value of beta offset for ACK is chosen as 20.

2.2	Test Metric
As for the test metric, the following is agreed as
· Option1: 1% BLER of UCI with CSI
· Option2: 0.1% BLER of UCI with CSI part1, 1% BLER of UCI with CSI part2
· Other options are not precluded.

As indicated in spec, the CSI part 1 and part 2 have the separately encoding procedures, including the rate matching, mapping rule. Generally, CSI part 1 will be decoded firstly, based on the decoding results of CSI part1, the decoding of CSI part2 is processed with the achieved number of information bits. 
In terms of test metric, form my understanding, both two options can serve the BS test purpose.  Option 1 regards CSI part 1 and CSI part2 as the whole UCI bits, the overall BLER cannot reflect the differentiation between CSI part1 and CSI part2. CSI part1 mainly transmit information for RI and CQI, while CSI part2 mainly includes PMI report, As for UCI information, in our view, HARQ-ACK and CSI part 1 have more high priority compared with CSI part2 information. If the decoding of CSI part1 is not correct, decodable of CSI part 2 cannot be guaranteed. Thus, it is straightforward that the test metric should reflect the important of CSI part2, the target BLER for CSI part1 and CSI part2 separately are needed.
Proposal 2: Priority to define the test metric with CSI part1 and CSI part2 separately, Option2 is preferred.

2.3	Test Applicability
As captured in WF [2], both type A and type B with slot-based time domain allocation was specified for requirement of UCI for FR1. The requirements for type A and type B are only applicable according to the BS declaration. For the test applicability with different allocation scheme in the requirement of UCI on PUSCH, it should be same with the test applicability for PUSCH.
Proposal 3:  The test applicability for UCI on PUSCH with different allocation type is same with the test applicability for PUSCH with different allocation type.
3	Simulation Results
In this section, based on the agreed simulation assumption for UCI on PUSCH as table 1, the ideal and impairment simulation results are presented as table 2 and table 3
Table 1: Simulation assumption for UCI on PUSCH for CP-OFDM
	Parameter
	value

	
	FR1
	FR2

	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

	The number of HARQ transmission
	1
	1

	Transmission scheme
	Identity matrix (TPMI index 0)
	Identity matrix (TPMI index 0)

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1+1 (2,11) for type A
1+1 (0,10) for type B
	1 (0) type B

	symbols length
	14
	10

	Start symbol index
	0
	0

	Time domain resource allocation type
	type A, type B
	type B

	Frequency domain resource
	Full RB allocation of the applicable BW
	Full RB allocation of the applicable BW

	Carrier frequency (GHz)
	4
	30

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

	SCS and BW
	30 KHz: 10MHz
120Khz: 50MHz

	Timing offset
	0
	0

	Frequency offset
	0
	0

	PTRS
	Not configured
	Configured with KPTRS =2, LPTRS =1

	Code block group
	Disabled
	Disabled

	Frequency hopping
	Disabled
	Disabled

	Limited buffer rate matching
	Disabled
	Disabled

	UCI
	With PUSCH data
	With PUSCH data

	Payload
	Case1: 7 [csi part1=5, csi_part=2];
Case2 : 40[csi_part1=20, csi_part2=20]
	Case1: 7 [csi part1=5, csi_part=2];
Case2 : 40[csi_part1=20, csi_part2=20]

	alpha
Uci_on_pusch_scallng
	1
	1

	BetaOffset-ACK
	1
	1

	BetaOffsetCSI-part1 and BetaOffsetCSI-part2
	6.25
	6.25

	Test Metric
	[SNR@1% BLER]
[0.1% BLER of UCI with CSI part1, 1% BLER of UCI with CSI part2]
	[SNR@1% BLER]
[0.1% BLER of UCI with CSI part1, 1% BLER of UCI with CSI part2]



Table2: The alignment performance for NR PUSCH with 1 Tx with CP-OFDM
	SCS,BW
	Number DMRS
	channel
	UCI bit
	Target SNR with 1% BLER of UCI
	Target SNR with 0.1% BLER of CSI part1
	Target SNR with 1% BLER of CSI part2

	30kHz: 10
	1+1 (2,11)
	TDL-C 300ns, 100Hz
	7 bit
(csi1=5, csi2 =2)
	0.33
	2.90
	-1.67

	
	1+1 (2,11)
	
	40 bit
(csi1=20, csi2 =20)
	1.6
	3.34
	0.71

	
	1+1 (0,10)
	
	7 bit
(csi1=5, csi2 =2)
	0.6
	3.13
	-1.56

	
	1+1 (0,10)
	
	40 bit
(csi1=20, csi2 =20)
	1.1
	2.47
	0.63

	120kHz: 50
	1(0)
	TDL-A 30ns, 300Hz
	7 bit
(csi1=5, csi2 =2)
	
	
	

	
	1(0)
	
	40 bit
(csi1=20, csi2 =20)
	
	
	



Table3: The impairment performance for NR PUSCH with 1 Tx with CP-OFDM 
	SCS,BW
	Number DMRS
	channel
	UCI bit
	Target SNR with 1% BLER of UCI
	Target SNR with 0.1% BLER of CSI part1
	Target SNR with 1% BLER of CSI part2

	30kHz: 10
	1+1 (2,11)
	TDL-C 300ns, 100Hz
	7 bit
(csi1=5, csi2 =2)
	2.33
	4.9
	0.33

	
	1+1 (2,11)
	
	40 bit
(csi1=20, csi2 =20)
	3.6
	5.34
	2.71

	
	1+1 (0,10)
	
	7 bit
(csi1=5, csi2 =2)
	2.6
	5.13
	0.44

	
	1+1 (0,10)
	
	40 bit
(csi1=20, csi2 =20)
	3.1
	4.47
	2.63

	120kHz: 50
	1(0)
	TDL-A 30ns, 300Hz
	7 bit
(csi1=5, csi2 =2)
	
	
	

	
	1(0)
	
	40 bit
(csi1=20, csi2 =20)
	
	
	



3	Conclusion
In this contribution, the review on the remained issue of UCI on PUSCH was provided. Also, the initial ideal and impairment simulation results are provided.
Proposal 1:  The value of beta offset for ACK is chosen as 20.
Proposal 2: Priority to define the test metric with CSI part1 and CSI part2 separately, Option2 is preferred.
[bookmark: _GoBack]Proposal 3:  The test applicability for UCI on PUSCH with different allocation type is same with the test applicability for PUSCH with different allocation type.
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