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Introduction
In this contribution, we provide the results of our simulation campaign considering the agreements in RAN4#103-e captured in [1][2][3] for both PUSCH TBoMS and PUSCH JCE. 
PUSCH enhancements
[bookmark: _Ref101658982]TBoMS 
Test parameters
We provide in this section the simulation results of TBoMS using the parameters below: 
[bookmark: _Ref109773870]Table 1: TBoMS simulation parameters.
	Parameters
	TBoMS (FDD and TDD)

	Metric
	SNR at 70% throuhput

	MCS
	MCS2

	Resource allocation
	5 PRB

	Number of slots 
	2 slots for TDD 
4 slots for FDD 

	TDD pattern / FR
	30 kHz : 7D1S2U, S=6D:4G:4U

For 15/60/120kHz SCS, 3D1S1U, S=10D:2G:2U

	DMRS
	DMRS 1+1 only and no PT-RS configured

	Inter Intra slot frequency hopping
	Disabled

	Channel condition
	higher speed channel model TDLB100-400 Low for FR1 and TDLA30-300 Low for FR2

	Antenna configuration
	1T2R

	RV sequence
	[0 2 3 1] 

	PUSCH mapping type 
	Cover both PUSCH mapping type A and type B for FR1 // Type B for FR2

	HARQ
	4

	Repetition
	No repetition

	transform precoding
	CP-OFDM

	DMRS/PTRS
	DMRS 1+1 only and no PT-RS configured

	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

	Start symbol
	0

	Allocation length
	14 for FR1 //10 for FR2

	Frequency density (KPT-RS)
	Disabled

	Time density (LPT-RS)
	Disabled



Simulation results: SNR at 70% throughput
The Table 2 gives the SNR at 70% throughput for two TBoMS configurations: TBoMS over 2 slots and TBoMS over 4 slots using Rx, different SCS, and both PUSCH mapping type 1 and PUSCH mapping type B. 

[bookmark: _Ref101393012][bookmark: _Ref101393000]Table 2: SNR at 70% throughput in case of TBoMS.
	TBoMS over
	
	Ideal
	Impairment

	4 available slots
	1T2R
	FDD 15kHz SCS
	TDLB100-400 Low
	PUSCH Mapping type A
	-4,37
	-1,87

	
	
	
	
	PUSCH Mapping type B
	-3,37
	-0,87

	2 available slots
	
	TDD 15kHz SCS
	
	PUSCH Mapping type A
	-2,37
	0,13

	
	
	
	
	PUSCH Mapping type B
	-1,37
	1,13

	4 available slots
	
	FDD 30kHz SCS
	
	PUSCH Mapping type A
	-0,37
	2,13

	
	
	
	
	PUSCH Mapping type B
	0,63
	3,13

	2 available slots
	
	TDD 30kHz SCS
	
	PUSCH Mapping type A
	1,63
	4,13

	
	
	
	
	PUSCH Mapping type B
	2,63
	5,13

	2 available slots
	
	TDD 60kHz SCS
	TDLA30-300 Low
	PUSCH Mapping type B
	-4,40
	-1,3

	2 available slots
	
	TDD 120kHz SCS
	
	PUSCH Mapping type B
	-4,20
	-1,1




PUSCH JCE
Test parameters

We provide in this section the simulation results of PUSCH JCE using the parameters below:
[bookmark: _Ref109773883]Table 3: PUSCH JCE simulation parameters.
	PUSCH Parameters
	JCE (FDD and TDD)

	Metric
	SNR at 70% throughput

	MCS
	MCS4

	Frequency resource allocation
	Full applicable bandwidth:  
Minimum and largest bandwidth for each SCS .

	Number of slots cTDW=aTDW
	TDD: 2 slots  // FDD: 8 slots 

	TDD pattern / FR
	FR1 SCS 15/30 kHz: 7D1S2U, S=6D:4G:4U  (TDD/FDD)
FR2 60/120kHz: DDSUU, S=10G:2G:2U (TDD)

	DM-RS configuration type
	1

	DM-RS duration
	single-symbol DM-RS

	Additional DM-RS position
	For FR1: DMRS 1+1 and DMRS 1+0

	 
	For FR2: DMRS 1+1 and no PT-RS configured for FR2

	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

	Inter slot frequency hopping
	Disabled

	Channel condition
	TDLA30-10 for FR1 and TDLA30-75 for FR2

	Antenna configuration
	2 Rx 4Rx 8Rx 

	RV sequence
	[0 3 0 3] for TDD
[0 0 0 0]  for FDD .

	PUSCH mapping type 
	PUSCH mapping type A and type B for FR1 // only Type B for FR2

	Repetition
	Rep type A only
same as aTDW (2 slots) for TDD  // 8 slots for FDD

	transform precoding
	CP-OFDM

	Time resource allocation
	14 symbols

	CFO
	Do not consider CFO modelling

	Phase offset model
	with ideal phase  offset 

	PTRS Frequency density (KPT-RS)
	Disabled

	PTRS Time density (LPT-RS)
	Disabled

	Code block group based PUSCH transmission
	Disabled



Simulation results: SNR at 70% throughput 
The Table 4, Table 5 and Table 6 provide the SNR gain at 70% throughput in case of PUSCH with JCE using 1T2R, 1T4R and 1T8R respectively. 


[bookmark: _Ref101518798]Table 4: SNR gain at 70% throughput using 1T2R
	JCE over
	 
	 
	 
	PUSCH mapping type
	Ideal
	Impairment

	8 slots
	FDD 15kHz SCS 5MHz 
	TDLA30-10 Low
	 1+0
	type A
	-9,37
	-6,87

	
	
	
	
	type B
	-9,43
	-6,93

	
	
	
	DMRS 1+1
	type A
	-10,13
	-7,63

	
	
	
	
	type B
	-10,12
	-7,62

	
	[FDD 15kHz SCS 50MHz]
	
	DMRS 1+0
	type A
	-10,08
	-7,58

	
	
	
	
	type B
	-10,06
	-7,56

	
	
	
	DMRS 1+1
	type A
	-10,12
	-7,62

	
	
	
	
	type B
	-10,12
	-7,62

	2 slots
	TDD 15kHz SCS 5MHz
	
	DMRS 1+0
	type A
	-4,06
	-1,56

	
	
	
	
	type B
	-4,08
	-1,58

	
	
	
	DMRS 1+1
	type A
	-4,58
	-2,08

	
	
	
	
	type B
	-4,64
	-2,14

	
	[TDD 15kHz SCS 50MHz]
	
	DMRS 1+0
	type A
	-4,73
	-2,23

	
	
	
	
	type B
	-4,71
	-2,21

	
	
	
	DMRS 1+1
	type A
	-4,91
	-2,41

	
	
	
	
	type B
	-4,92
	-2,42

	8 slots
	FDD 30kHz SCS 10MHz
	
	DMRS 1+0
	type A
	-10
	-7,5

	
	
	
	
	type B
	-10,01
	-7,51

	
	
	
	DMRS 1+1
	type A
	-10,66
	-8,16

	
	
	
	
	type B
	-10,62
	-8,12

	
	[FDD 30kHz SCS 100MHz]
	
	DMRS 1+0
	type A
	-10,48
	-7,98

	
	
	
	
	type B
	-10,45
	-7,95

	
	
	
	DMRS 1+1
	type A
	-11,24
	-8,74

	
	
	
	
	type B
	-11,22
	-8,72

	2 slots
	TDD 30kHz SCS 10MHz
	
	DMRS 1+0
	type A
	-4,47
	-1,97

	
	
	
	
	type B
	-4,46
	-1,96

	
	
	
	DMRS 1+1
	type A
	-4,88
	-2,38

	
	
	
	
	type B
	-4,86
	-2,36

	
	[TDD 30kHz SCS 100MHz]
	
	DMRS 1+0
	type A
	-4,91
	-2,41

	
	
	
	
	type B
	-4,9
	-2,4

	
	
	
	DMRS 1+1
	type A
	-5,41
	-2,91

	
	
	
	
	type B
	-5,43
	-2,93

	2 slots
	TDD 60kHz SCS 50MHz
	TDLA30-75 Low
	DMRS 1+1
	type B
	-4,37
	-1,27

	
	[TDD 60kHz SCS 100MHz]
	
	
	type B
	-4,63
	-1,53

	
	TDD 120kHz SCS 50MHz
	
	DMRS 1+1
	type B
	-4,94
	-1,84

	
	[TDD 120kHz SCS 200MHz]
	
	
	type B
	-5,13
	-2,03


			
[bookmark: _Ref101518811]Table 5: SNR gain at	 70% throughput using 1T4R.
	JCE over
	 
	 
	 
	 
	Ideal
	Impairment

	8 slots
	FDD 15kHz SCS 5MHz 
	TDLA30-10 Low
	DMRS 1+0
	type A
	-13,08
	-10,58

	
	
	
	
	type B
	-12,98
	-10,48

	
	
	
	DMRS 1+1
	type A
	-13,79
	-11,29

	
	
	
	
	type B
	-13,72
	-11,22

	
	[FDD 15kHz SCS 50MHz]
	
	DMRS 1+0
	type A
	-13,19
	-10,69

	
	
	
	
	type B
	-13,16
	-10,66

	
	
	
	DMRS 1+1
	type A
	-13,83
	-11,33

	
	
	
	
	type B
	-13,82
	-11,32

	2 slots
	TDD 15kHz SCS 5MHz
	
	DMRS 1+0
	type A
	-7,84
	-5,34

	
	
	
	
	type B
	-7,76
	-5,26

	
	
	
	DMRS 1+1
	type A
	-8,39
	-5,89

	
	
	
	
	type B
	-8,32
	-5,82

	
	[TDD 15kHz SCS 50MHz]
	
	DMRS 1+0
	type A
	-7,93
	-5,43

	
	
	
	
	type B
	-7,92
	-5,42

	
	
	
	DMRS 1+1
	type A
	-8,48
	-5,98

	
	
	
	
	type B
	-8,48
	-5,98

	8 slots
	FDD 30kHz SCS 10MHz
	
	DMRS 1+0
	type A
	-13,31
	-10,81

	
	
	
	
	type B
	-13,36
	-10,86

	
	
	
	DMRS 1+1
	type A
	-14,06
	-11,56

	
	
	
	
	type B
	-14,11
	-11,61

	
	[FDD 30kHz SCS 100MHz]
	
	DMRS 1+0
	type A
	-13,5
	-11

	
	
	
	
	type B
	-13,49
	-10,99

	
	
	
	DMRS 1+1
	type A
	-14,27
	-11,77

	
	
	
	
	type B
	-14,25
	-11,75

	2 slots
	TDD 30kHz SCS 10MHz
	
	DMRS 1+0
	type A
	-8,01
	-5,51

	
	
	
	
	type B
	-8,02
	-5,52

	
	
	
	DMRS 1+1
	type A
	-8,51
	-6,01

	
	
	
	
	type B
	-8,52
	-6,02

	
	[TDD 30kHz SCS 100MHz]
	
	DMRS 1+0
	type A
	-8,27
	-5,77

	
	
	
	
	type B
	-8,29
	-5,79

	
	
	
	DMRS 1+1
	type A
	-8,84
	-6,34

	
	
	
	
	type B
	-8,84
	-6,34



[bookmark: _Ref109775354]Table 6: SNR gain at 70% throughput using 1T8R.
	JCE over
	 
	 
	 
	 
	Ideal
	Impairment

	8 slots
	FDD 15kHz SCS 5MHz 
	TDLA30-10 Low
	DMRS 1+0
	type A
	-15,92
	-14,42

	
	
	
	
	type B
	-15,89
	-14,39

	
	
	
	DMRS 1+1
	type A
	-16,86
	-15,36

	
	
	
	
	type B
	-16,84
	-15,34

	
	[FDD 15kHz SCS 50MHz]
	
	DMRS 1+0
	type A
	-15,66
	-14,16

	
	
	
	
	type B
	-15,62
	-14,12

	
	
	
	DMRS 1+1
	type A
	-15,91
	-14,41

	
	
	
	
	type B
	-15,92
	-14,42

	2 slots
	TDD 15kHz SCS 5MHz
	
	DMRS 1+0
	type A
	-10,6
	-9,1

	
	
	
	
	PUSCH Mapping type B
	-10,64
	-9,14

	
	
	
	DMRS 1+1
	type A
	-11,44
	-9,94

	
	
	
	
	type B
	-11,45
	-9,95

	
	[TDD 15kHz SCS 50MHz]
	
	DMRS 1+0
	type A
	-10,75
	-9,25

	
	
	
	
	type B
	-10,74
	-9,24

	
	
	
	DMRS 1+1
	type A
	-11,45
	-9,95

	
	
	
	
	type B
	-11,43
	-9,93

	8 slots
	FDD 30kHz SCS 10MHz
	
	DMRS 1+0
	type A
	-16,15
	-14,65

	
	
	
	
	type B
	-16,13
	-14,63

	
	
	
	DMRS 1+1
	type A
	-17,06
	-15,56

	
	
	
	
	type B
	-17,01
	-15,51

	
	[FDD 30kHz SCS 100MHz]
	
	DMRS 1+0
	type A
	-16,2
	-14,7

	
	
	
	
	type B
	-16,22
	-14,72

	
	
	
	DMRS 1+1
	type A
	-17,19
	-15,69

	
	
	
	
	type B
	-17,16
	-15,66

	2 slots
	TDD 30kHz SCS 10MHz
	
	DMRS 1+0
	type A
	-11
	-9,5

	
	
	
	
	type B
	-10,99
	-9,49

	
	
	
	DMRS 1+1
	type A
	-11,68
	-10,18

	
	
	
	
	type B
	-11,67
	-10,17

	
	[TDD 30kHz SCS 100MHz]
	
	DMRS 1+0
	type A
	-10,9
	-9,4

	
	
	
	
	type B
	-10,93
	-9,43

	
	
	
	DMRS 1+1
	type A
	-11,68
	-10,18

	
	
	
	
	type B
	-11,65
	-10,15





[bookmark: _Hlk31794208]Conclusion
In this contribution we have provided the results of our simulation campaign on both PUSCH TBoMS and PUSCH JCE for NR_Cov_enh Rel-17 BS demodulation performance requirements.s
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