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1. Introduction
[bookmark: _Hlk528680199]In the last RAN4 meeting, companies have discussions on the NR coverage enhancement demodulation requirements. In this contribution, simulation results for PUSCH demodulation requirements based on the latest WF [1] are delivered for further discussion.     

2. Discussion
2.1  	PUSCH with JCE
Table 2.1-1 Simulation assumptions for PUSCH with JCE
	Parameter
	Value

	Test metric
	SNR@70% throughput and SNR@BLER=1%

	Transform precoding
	Disabled 

	Default TDD UL-DL pattern
	15 kHz SCS: FDD

	Antena Configuration
	1Tx 2/4/8Rx

	Propagation conditions and correlation matrix
	TDLA30_10  Low

	Code rate
	MCS4 and MCS2

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	[0, 2, 3, 1]

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	Pos0 and 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
	PUSCH mapping type
	A 

	
	Start symbol
	0

	
	Allocation length
	14

	
	PUSCH repetition type
	back-to-back PUSCH, Type A

	
	PUSCH repetition factor
	2/4/8/16

	
	AvailableSlotCounting
	Enabled

	JCE configuration
	PUSCH-TimeDomainWindowLength (i.e. cTDW)
	2/4/8/16

	
	Actural window length (aTDW)
	2/4/8/16

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disable

	Code block group based PUSCH transmission
	Disabled

	Phase error model
	NA

	Power error model
	disabled



Table 2.1-2 Simulation results for PUSCH with JCE, 15kHz SCS 20MHz BW, precoding disabled, MCS2
	Tx
	Rx
	channel
	MCS
	repetition
	 DM-RS
	JCE 
	SNR [dB]

	
	
	
	
	
	
	
	70% Thp
	1% BLER

	1
	2
	TDLA30-10
	2
	2
	1+0
	enable
	 -7.7
	 -2.5

	
	
	
	
	
	1+1
	enable
	-7.8
	-2.7

	
	
	
	
	4
	1+0
	enable
	 -10.6
	 -5.6

	
	
	
	
	
	1+1
	enable
	-10.6
	-5.7

	
	
	
	
	8
	1+0
	enable
	 -13.4
	 -8.2

	
	
	
	
	
	1+1
	enable
	-13.5
	-8.6

	
	
	
	
	16
	1+0
	enable
	 -15.9
	 -10.5

	
	
	
	
	
	1+1
	enable
	-15.9
	-10.7

	1
	4
	TDLA30-10
	2
	2
	1+0
	enable
	-11.7
	-7.4

	
	
	
	
	
	1+1
	enable
	-11.8
	-7.7

	
	
	
	
	4
	1+0
	enable
	-14.5
	-10.2

	
	
	
	
	
	1+1
	enable
	-14.6
	-10.5

	
	
	
	
	8
	1+0
	enable
	-16.8
	-12.1

	
	
	
	
	
	1+1
	enable
	-17
	-12.7

	
	
	
	
	16
	1+0
	enable
	-18.5
	-13.7

	
	
	
	
	
	1+1
	enable
	-18.6
	-13.7

	1
	8
	TDLA30-10
	2
	2
	1+0
	enable
	-14.1
	-11.5

	
	
	
	
	
	1+1
	enable
	-14.4
	-11.7

	
	
	
	
	4
	1+0
	enable
	-16.5
	-13.6

	
	
	
	
	
	1+1
	enable
	-16.8
	-14

	
	
	
	
	8
	1+0
	enable
	-18.2
	-14.9

	
	
	
	
	
	1+1
	enable
	-18.5
	-15.6

	
	
	
	
	16
	1+0
	enable
	-19.5
	-16.1

	
	
	
	
	
	1+1
	enable
	-19.8
	-16.5



Table 2.1-3 Simulation results for PUSCH with JCE, 15kHz SCS 20MHz BW, precoding disabled, MCS4
	Tx
	Rx
	channel
	MCS
	repetition
	 DM-RS
	JCE 
	SNR [dB]

	
	
	
	
	
	
	
	70% Thp
	1% BLER

	1
	2
	TDLA30-10
	4
	2
	1+0
	enable
	 -5.4
	 -0.1

	
	
	
	
	
	1+1
	enable
	-5.5
	-0.3

	
	
	
	
	4
	1+0
	enable
	 -8.4
	 -3.2

	
	
	
	
	
	1+1
	enable
	-8.5
	-3.3

	
	
	
	
	8
	1+0
	enable
	 -11.3
	 -6

	
	
	
	
	
	1+1
	enable
	-11.4
	-6

	
	
	
	
	16
	1+0
	enable
	 -14
	 -8.5

	
	
	
	
	
	1+1
	enable
	-14
	-8.8

	1
	4
	TDLA30-10
	4
	2
	1+0
	enable
	-9.5
	-5.1

	
	
	
	
	
	1+1
	enable
	 -9.6
	-5.5

	
	
	
	
	4
	1+0
	enable
	-12.5
	-8.7

	
	
	
	
	
	1+1
	enable
	-12.5
	-9

	
	
	
	
	8
	1+0
	enable
	-15.1
	-10.7

	
	
	
	
	
	1+1
	enable
	-15.2
	-11.1

	
	
	
	
	16
	1+0
	enable
	-17.2
	-12.9

	
	
	
	
	
	1+1
	enable
	-17.4
	-13.3

	1
	8
	TDLA30-10
	2
	2
	1+0
	enable
	-12.2
	-9.5

	
	
	
	
	
	1+1
	enable
	-12.4
	-9.7

	
	
	
	
	4
	1+0
	enable
	-14.9
	-12.2

	
	
	
	
	
	1+1
	enable
	-15.1
	-12.3

	
	
	
	
	8
	1+0
	enable
	-17.1
	-14.3

	
	
	
	
	
	1+1
	enable
	-17.3
	-14.4

	
	
	
	
	16
	1+0
	enable
	-18.6
	-15.7

	
	
	
	
	
	1+1
	enable
	-19
	-16.1




2.2  	PUSCH with TBoMS
Table 2.2-1 Simulation assumptions for FR1 PUSCH TBoMS
	Parameter
	Value

	Test metric
	SNR@70% throughput, SNR@BLER=2%

	Transform precoding
	Disabled and enabled

	Default TDD UL-DL pattern
	15 kHz SCS FDD

	Antenna Configuration
	1Tx2RX/4Rx and 8Rx

	Propagation conditions and correlation matrix
	TDLB100-400 Low

	MCS
	MCS4 and MCS2

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	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
	PUSCH mapping type
	A

	
	Start symbol
	0

	
	Allocation length
	14

	
	Slot assignment
	2/4 slots

	
	Repetition
	Disabled

	Frequency domain resource assignment
	RB assignment
	15 kHz SCS: 5 PRBs

	
	Frequency hopping
	Disabled




Table 2.2-2 Simulation results for PUSCH with TBoMS, 15kHz SCS 20MHz BW 
	Tx
	Rx
	channel
	MCS
	repetition
	 DM-RS
	precoding 
	SNR [dB]

	
	
	
	
	
	
	
	70% Thp
	1% iBLER

	1
	2
	TDLB100-400
	2
	2
	1+1
	disable
	-3.6
	 2

	
	
	
	
	
	1+1
	enable
	-3.6
	2

	
	
	
	
	4
	1+1
	disable
	-4.3
	 0

	
	
	
	
	
	1+1
	enable
	-4.3
	0

	
	
	
	4
	2
	1+1
	disable
	-1.5 
	 4

	
	
	
	
	
	1+1
	enable
	-1.5
	4.2

	
	
	
	
	4
	1+1
	disable
	 -2.2
	 2

	
	
	
	
	
	1+1
	enable
	-2.2
	2.2

	1
	4
	TDLB100-400
	2
	2
	1+1
	disable
	-7.2
	-3

	
	
	
	
	
	1+1
	enable
	-7.2
	-3.1

	
	
	
	
	4
	1+1
	disable
	-7.6
	-4.6

	
	
	
	
	
	1+1
	enable
	-7.6
	-4.6

	
	
	
	4
	2
	1+1
	disable
	-5.2
	-1

	
	
	
	
	
	1+1
	enable
	-5.2
	-1

	
	
	
	
	4
	1+1
	disable
	-5.6
	-2.6

	
	
	
	
	
	1+1
	enable
	-5.6
	-2.6

	1
	8
	TDLB100-400
	2
	2
	1+1
	disable
	-10.2
	-7.1

	
	
	
	
	
	1+1
	enable
	-10.2
	-7.2

	
	
	
	
	4
	1+1
	disable
	-10.6
	-8.3

	
	
	
	
	
	1+1
	enable
	-10.6
	-8.3

	
	
	
	4
	2
	1+1
	disable
	-8.4
	-5.4

	
	
	
	
	
	1+1
	enable
	-8.4
	-5.5

	
	
	
	
	4
	1+1
	disable
	-8.6
	-6.5

	
	
	
	
	
	1+1
	enable
	-8.6
	-6.5




3. Conclusions
The simulation results for PUSCH with JCE and TBoMS based on the WF are delivered. 
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