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Background
[bookmark: _Hlk101021787]During RAN4#102-e meeting, WF [1] on PUSCH demodulation performance of Rel-17 NR coverage enhancement was approved. In this contribution, we provide our initial simulation results about the BS coverage enhancement PUSCH demodulation requirements.
Simulation
PUSCH TB over Multi Slots (TBoMS)
[bookmark: _Hlk78819859][bookmark: _Hlk101021843]Here we provide the initial simulation results for PUSCH TBoMS for alignment, as shown in Table 2.1-3 and Figure 2.1-1, based on simulation assumption as shown in Table 2.1-1 and Table 2.1-2.
[bookmark: _Hlk101021849]Table 2.1-1 Simulation assumption for PUSCH TBoMS (part 1)
	Parameter
	Value

	Physical/available slots
	2/4/8 for FDD, 2 for TDD

	Repetition number
	N/A

	PRB number
	5

	Inter-slot frequency hopping
	Disabled

	Duplex/SCS
	FDD 15kHz and TDD 30kHz

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

	Transform precoding
	CP-OFDM

	MCS
	2/4

	RV sequence
	[0 2 3 1]

	PUSCH mapping type
	B

	Antenna configuration
	1T2R

	Propagation condition
	TDLB100-400 Low

	Test metric
	70% of maximum throughput



Table 2.1-2 Simulation assumption for PUSCH TBoMS (part 2)
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	0

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	Start symbol
	0 

	
	Allocation length
	14 

	Code block group based PUSCH transmission
	Disabled



Table 2.1-3 Simulation results for PUSCH TBoMS
	Case Number
	Duplex
	Repetition number
	MCS
	SNR @70% maximum throughput

	1
	FDD
	2
	2
	-7.18

	2
	FDD
	2
	4
	-5.29

	3
	FDD
	4
	2
	-9.64

	4
	FDD
	4
	4
	-7.93

	5
	FDD
	8
	2
	-12.40

	6
	FDD
	8
	4
	-11.00

	7
	TDD
	2
	2
	-7.19

	8
	TDD
	2
	4
	-5.26
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Figure 2.1-1 Simulation results for PUSCH TBoMS

PUSCH demodulation with Joint Channel Estimation (JCE)
[bookmark: _Hlk101021861]Here we provide the initial simulation results for PUSCH JCE for alignment, as shown in Table 2.2-3 and Figure 2.2-1, based on simulation assumption as shown in Table 2.2-1 and Table 2.2-2.
Table 2.2-1 Simulation assumption for PUSCH JCE (part 1)
	Parameter
	Value

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

	Configured TDW number
	same as the aTDW length

	PUSCH repetition type
	A

	PUSCH repetition number
	Same as aTDW length

	PRB number
	Full applicable test bandwidth

	Inter-slot frequency hopping
	Disabled

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

	Transform precoding
	CP-OFDM

	MCS
	4

	Propagation condition
	TDLA30-10Low

	Antenna configuration
	1T2R

	PUSCH mapping type
	B

	Additional DM-RS position
	1+0, 1+1

	Phase and power offset modelling
	N/A

	Test metric
	70% of maximum throughput



Table 2.2-2 Simulation assumption for PUSCH JCE (part 2)
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0, 3 for TDD
0, 0, 0, 0 for FDD

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
	Start symbol
	0 

	Resource allocation
	Allocation length
	14

	Code block group based PUSCH transmission
	Disabled



[bookmark: _Hlk101021879]Table 2.2-3 Simulation results for PUSCH JCE
	[bookmark: _Hlk101178159]Case Number
	Duplex
	Repetition number
	DMRS
	SNR@ 70% maximum throughput

	
	
	
	
	JCE on
	JCE off
	Diff

	1
	FDD
	2
	1+0
	-6.08
	-5.59
	0.49

	2
	FDD
	2
	1+1
	-6.50
	-6.21
	0.29

	3
	FDD
	4
	1+0
	-8.71
	-7.58
	1.13

	4
	FDD
	4
	1+1
	-9.11
	-8.36
	0.75

	5
	FDD
	8
	1+0
	-11.20
	-9.45
	1.75

	6
	FDD
	8
	1+1
	-11.60
	-10.40
	1.20

	7
	TDD
	2
	1+0
	-5.66
	-5.21
	0.45

	8
	TDD
	2
	1+1
	-5.96
	-5.68
	0.28
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Figure 2.2-1 Simulation results for PUSCH JCE
Conclusion
[bookmark: _Hlk101021922]In this contribution, we provide our initial simulation results on BS PUSCH demodulation requirements for coverage enhancement.
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