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Background
[bookmark: _Hlk101021787]During RAN4#104bis-e meeting, PUCCH demodulation performance of Rel-17 NR coverage enhancement was discussed and the fruitful agreements are noted in [1]. In this contribution, we provide our final updated simulation results about the BS coverage enhancement PUCCH demodulation requirements.
Simulation
PUCCH demodulation with Joint Channel Estimation (JCE)
Here we provide the final updated simulation results for PUCCH JCE for alignment, as shown in Table 2.1-2 and Table 2.1-3, based on simulation assumption as shown in Table 2.2-1.
Table 2.1-1 Simulation assumption for PUCCH JCE
	Parameter
	Value

	PUCCH formats
	Format 1 and Format 3

	Duplex mode
	FDD and TDD

	SCS
	15/30 kHz for FR1 (TDD and FDD)

	
	60/120 kHz for FR2 (TDD)

	Antenna
	1T2R

	Channel Model
	TDLA30-10 for FR1

	
	TDLA30-75 for FR2

	TDD UL-DL pattern (same as PUSCH)
	7D1S2U, S=6D:4G:4U for 15/30kHz SCS

	
	DDSUU, S=10D:2G:2U for 60/120kHz SCS

	PRB number
	1 PRB

	CBW
	5MHz for 15kHz SCS

	
	10MHz for 30kHz SCS

	
	50MHz for 60/120kHz SCS

	
	Interested companies can bring simulation results for the largest CHBW for each SCS.

	Intra-slot frequency hopping
	Disabled

	Inter-slot frequency hopping
	Disabled

	aTDW length = cTDW length (same as PUSCH)
	2 for TDD

	
	8 for FDD

	PUCCH repetition number (same as PUSCH)
	2 for TDD

	
	8 for FDD

	Start symbol
	0

	Number of symbols
	14

	phase and power offset (same as PUSCH)
	Ideal

	Test metric
	format 1: Test NACK to ACK detection probability and ACK missed detection probability 
format 3: Test UCI block error probability 

	Bit payload
	format 1: 2 bits
format 3: 16 bits 

	Group and sequence hopping 
	neither

	Hopping ID
	0

	Initial cyclic shift (format1)
	0

	Index of orthogonal cover code (timeDomainOCC) (format1)
	0

	Modulation order (format 3)
	QPSK

	DMRS configuration (format 3)
	DMRS1+1, DMRS1+0



Table 2.1-2 Simulation results for PUCCH JCE (PF1)
	Case Number
	SCS/kHz
	SNR@1% 1st BLER

	
	
	FDD
	TDD

	
	
	ACK missed
	NACK to ACK
	ACK missed
	NACK to ACK

	1
	15
	-11.23
	-11.16
	-6.92
	-5.00

	2
	30
	-10.22
	-11.68
	-6.18
	-5.50

	3
	60
	/
	/
	-7.65
	-7.09

	4
	120
	/
	/
	-7.94
	-6.19



Table 2.1-3 Simulation results for PUCCH JCE (PF3)
	[bookmark: _Hlk110261471]Case Number
	SCS/kHz
	SNR@1% 1st BLER

	
	
	FDD
	TDD

	
	
	DMRS 1+0
	DMRS 1+1
	DMRS 1+0
	DMRS 1+1

	1
	15
	-8.34
	-8.52
	-2.21
	-2.25

	2
	30
	-8.08
	-8.01
	-2.03
	-1.95

	3
	60
	/
	/
	-0.06
	-0.57

	4
	120
	/
	/
	-0.53
	-0.64



Conclusion
In this contribution, we provide our final updated simulation results on BS PUCCH demodulation requirements for coverage enhancement for alignment.
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