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Background
During RAN4#102-e meeting, WF [1] on PUCCH demodulation performance of Rel-17 NR coverage enhancement was approved. In this contribution, we provide our initial simulation results about the BS coverage enhancement PUCCH demodulation requirements.
Simulation
PUCCH demodulation with Joint Channel Estimation (JCE)
Table 2.1-1 Simulation assumption for PUCCH JCE (common)
	Parameter
	Value

	Antenna configuration
	1T2R

	PUCCH format
	PF1 and PF3

	Actual TDW length
	2/4/8 for FDD, 2 for TDD

	Configured TDW number
	same as the aTDW length

	Number of repetitions
	Same with aTDW length

	Frequency hopping
	Disabled

	TDD UL-DL pattern
	7D1S2U, S=6D:4G:4U for TDD 30kHz

	Phase and power offset modelling
	N/A

	Bit payload
	2bits for PF1, 16 bits for PF3

	Resource allocation
	14 symbols and 1 PRB

	Additional MRS configuration
	Disabled for PF3

	Propagation condition
	TDLC300-100 Low

	Test metric
	PF1: NACK to ACK probability < 0.1%, ACK missed detection probability < 1%
PF3: UCI block error probability < 1%



PUCCH format 1
Here we provide the initial simulation results for PUCCH format 1 JCE for alignment, as shown in Table 2.1.1-2 and Figure 2.1.1-1, based on simulation assumption as shown in Table 2.1.1 and Table 2.1.1-1.
Table 2.1.1-1 Simulation assumption for PUCCH JCE (PF1)

	Parameter
	Test

	First PRB prior to frequency hopping
	0

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0



Table 2.1.1-2 Simulation results for PUCCH JCE (PF1)
	Case Number
	Duplex
	Repetition number
	SNR@1% 1st BLER

	
	
	
	JCE on
	JCE off
	Diff

	1
	FDD
	2
	
	
	

	3
	FDD
	4
	
	
	

	5
	FDD
	8
	
	
	

	7
	TDD
	2
	
	
	



(TBD)
Figure 2.1.1-1 Simulation results for PUCCH JCE (PF1)
PUCCH format 3
Here we provide the initial simulation results for PUCCH format 3 JCE for alignment, as shown in Table 2.1.2-2 and Figure 2.1.2-1, based on simulation assumption as shown in Table 2.1-1 and Table 2.1.2-1.
Table 2.1.2-1 Simulation assumption for PUCCH JCE (PF3)
	Parameter
	Test

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Group and sequence hopping
	neither

	Hopping ID
	0

	First symbol
	0



Table 2.1.2-2 Simulation results for PUCCH JCE (PF3)
	Case Number
	Duplex
	Repetition number
	SNR@1% 1st BLER

	
	
	
	JCE on
	JCE off
	Diff

	1
	FDD
	2
	-2.73
	-2.85
	-0.12

	3
	FDD
	4
	-7.40
	-6.49
	0.91

	5
	FDD
	8
	-11.61
	-9.97
	1.64

	7
	TDD
	2
	-2.03
	-1.57
	0.46
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Figure 2.1.2-1 Simulation results for PUCCH JCE (PF3)
Conclusion
In this contribution, we provide our initial simulation results on BS PUCCH demodulation requirements for coverage enhancement.
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