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Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]As per WF [1], RAN 4 has agreed to introduce NR-U PUCCH performance requirements and simulation assumptions have been determined, but there is still one open issue left about test metric of PF3. In this paper, we provide our simulation results and discussions about this issue.
Simulation results
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Simulation results are shown in Figure 2-1~Figure 2-4 and related required SNR values are summarized in Table 2-1.The simulation assumptions derived from [1] are shown in appendix.
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Figure 2-1: Simulation results PF0
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[bookmark: OLE_LINK7]Figure 2-2: Simulation results PF1
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Figure 2-3: Simulation results PF2
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[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Figure 2-4: Simulation results PF3
Table 2-1: Summary of simulation results for NR-U PUCCH.
	Test metric (SNR dB @ 1% of BLER or 1% of ACK miss or 0.1%of NACK)
	PF0
	PF1
	PF2
	PF3

	
	ACK miss
	ACK miss
	NACK2ACK
	UCI BLER
	UCI BLER
	ACK miss


	TDLA30-10
	15kHz
	-4.6
	-17.2
	-16.7
	1.3
	-3.89
	-0.11

	
	30kHz
	-3.9
	-17.1
	-16.3
	1.9
	-4.47
	-0.68


Discussions
One open issue left at last meeting is that test metric of PF3.  From our understanding, the test metric depends on UCI type, ACK miss should be used if HARQ-NACK information is transmitted (Rel-16 PF2 performance test) and UCI block BLER should be used if CSI part 1/ CSI part 2 is transmitted (Rel-16 UCI multiplexed on PUSCH test). For PF3 test, UCI block BLER has been used in Rel-15, so we prefer to use ACK miss as test metric for NR-U PF3 test. i.e. Prob (DTX->ACK)<=1% and Prob (ACK miss)<=1%. It is noted that no metric for NACK to ACK is needed since SNR @ Prob (NACK->ACK)= 0.1 % is much lower than SNR @ Prob (ACK miss)= 1 %  based on our simulation results in Figure 2-4. 
Proposal 1: For PF3 test, UCI bits only contain HARQ-ACK information and use following test metric:
· Prob (DTX->ACK)≤1% 
· Prob (ACK miss)≤1%.
Conclusion
In this paper, we provide our simulation results and discussions for NR-U PUCCH performance requirements. The proposals are:
Proposal 1: For PF3 test, UCI bits only contain HARQ-ACK information and use following test metric:
· Prob (DTX->ACK)≤1% 
· Prob (ACK miss)≤1%.
Reference
[1]   R4-2103989 Way Forward on NR-U PUCCH demodulation requirements. Ericsson
Appendix 
[bookmark: OLE_LINK69]Table 5-1: Simulation assumptions for PF0
	Parameter
	Test

	[bookmark: _GoBack]Number of UCI information bits
	1

	Number of symbol
	1

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13

	Antenna configuration 
	1T2R

	Channel bandwidth 
	20MHz

	SCS
	15kHz and 30kHz

	Number of interlaces
	1

	Interlace index
	0 Note1

	Propagation conditions 
	TDLA30-10 Low

	Test metric 
	SNR@Prob(ACK missed)≤10-2
SNR@Prob(DTX->ACK)≤10-2

	Note 1: RBs 0, 10, 20,…,100 are allocated for 15kHz if agreed and RBs 0,5,10,…,50 are allocated for 30kHz.



[bookmark: OLE_LINK70]Table 5-2: Simulation assumptions for PF1
	Parameter
	Test

	Number of information bits
	2

	Number of symbols
	14

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Antenna configuration
	1T2R

	Channel bandwidth
	20MHz

	SCS
	15kHz and 30kHz

	Number of interlaces
	1

	Interlace index
	0 Note1

	Propagation conditions
	TDLA30-10 Low

	Test metric
	SNR@Prob(ACK miss)≤10^(−2)
SNR @Prob(PUCCH DTX→Ack bits)  ≤ 10^(−2)
SNR@Prob(NACK→ACK)≤10^(−3)

	Note 1: RBs 0, 10, 20,…,100 are allocated for 15kHz if agreed and RBs 0,5,10,…,50 are allocated for 30kHz.



Table 5-3: Simulation assumptions for PF2
                                       
	Parameter
	Value 

	Modulation order
	QSPK

	Intra-slot frequency hopping
	N/A

	Number of symbols
	1

	The number of UCI information bits
	22 

	First symbol
	13

	DM-RS sequence generation
	NID0=0

	Antenna configuration
	1T2R

	Channel bandwidth
	20MHz

	SCS
	15kHz and 30kHz

	Number of interlaces
	1

	Interlace index
	0 Note 1

	Propagation conditions
	TDLA30-10 Low

	OCC-Length-r16
	Not configured

	Test metric
	

	Note 1: RBs 0, 10, 20,…,100 are allocated for 15kHz and RBs 0,5,10,…,50 are allocated for 30kHz.



Table 5-4: Simulation assumptions for PF3
	Parameter
	Test 1

	Modulation order
	QPSK

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	neither

	Hopping ID
	0

	Additional DM-RS configuration
	No additional DM-RS

	Number of symbols
	4  

	The number of UCI information bits
	4 bits  

	Channel bandwidth
	20MHz

	SCS
	15kHz and 30kHz

	Antenna configuration
	1T2R

	Number of interlaces
	1

	Interlace index
	0Note 1

	Propagation conditions
	TDLA30-10 Low

	Index of OCC
	Not configure

	Length of OCC
	Not configure

	Cyclic shift index for DMRS
	0

	Test metric 
	

	Note 1: RBs 0, 10, 20,…,90 are allocated for 15kHz and RBs 0,5,10,…,45 are allocated for 30kHz.
Note 2: The UCI information does not contain CSI part 2.
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