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Background
During RAN4#103-e meeting, WF [1] on PUCCH demodulation performance of Rel-17 NR coverage enhancement was approved. In this contribution, we share our views and provide our updated simulation results about the BS coverage enhancement PUCCH demodulation requirements.
Discussion
DMRS configuration for PUCCH format 3
	· Option 1: only cover without additional DMRS
· [bookmark: _Hlk103639604]Option 2: Cover both with and without additional DMRS
· Make decision on this issue in the next meeting.
· Encourage companies to bring simulation results for both DMRS1+1 and DMRS1+0 for the next meeting



The only remained issue is that whether to consider additional DMRS or not for PUCCH format 3. From our point of view, with JCE enabled scenario, the additional DMRS cannot improve performance obviously since that there are already more than one DMRS in different slots used for channel estimation. In addition, as per simulation results in clause 3, DMRS 1+1 has nearly same performance as DMRS 1+0 for PUCCH JCE but with more resource overhead. Also to reduce the test effort, we prefer to only consider the typical DMRS 1+0 configuration for JCE PUCCH format 3.
Only consider disabled additional DMRS for BS PUCCH format 3 demodulation requirements with JCE.
Simulation
PUCCH demodulation with Joint Channel Estimation (JCE)
Table 3.1-1 Simulation assumption for PUCCH JCE (common)
	Parameter
	Value

	Antenna configuration
	1T2R

	PUCCH format
	PF1 and PF3

	Actual TDW length
	8 for FDD, 2 for TDD

	Configured TDW number
	8 for FDD, 2 for TDD

	Number of repetitions
	8 for FDD, 2 for TDD

	Frequency hopping
	Disabled

	Phase and power offset modelling
	N/A

	Bit payload
	2bits for PF1, 16 bits for PF3

	Resource allocation
	14 symbols and 1 PRB

	DMRS configuration for PF3
	1+0/1+1

	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 3.1.1-2 based on simulation assumption as shown in Table 3.1.1 and Table 3.1.1-1.
Table 3.1.1-1 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 3.1.1-2 Simulation results for PUCCH JCE (PF1)
	Case Number
	SCS/kHz
	SNR@1% 1st BLER

	
	
	FDD
	TDD

	1
	15
	-15.00
	-8.34

	2
	30
	-13.51
	-7.23

	3
	60
	-14.41
	-9.40

	4
	120
	-13.64
	-7.77



PUCCH format 3
Here we provide the initial simulation results for PUCCH format 3 JCE for alignment, as shown in Table 3.1.2-2 based on simulation assumption as shown in Table 3.1-1 and Table 3.1.2-1.
Table 3.1.2-1 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 3.1.2-2 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
	-11.61
	-12.04
	-2.72
	-2.95

	2
	30
	-10.28
	-10.85
	-2.23
	-2.04

	3
	60
	-6.29
	-6.44
	-0.11
	-0.64

	4
	120
	-7.01
	-7.04
	-0.65
	-0.70



There is negligible performance difference between DMRS 1+0 and DMRS 1+1 for PUCCH JCE.
Proposals
In this contribution, we discuss on BS PUCCH demodulation requirements for coverage enhancement. Our observations and proposals are:
1. There is negligible performance difference between DMRS 1+0 and DMRS 1+1 for PUCCH JCE.
1. Only consider disabled additional DMRS for BS PUCCH format 3 demodulation requirements with JCE.
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