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1	Introduction
In the previous RAN4 meeting, it was agreed to introduce PUSCH demodulation requirement with TBoMS and JCE. The detail simulation assumptions for each requirement were discussed to facilitate the requirement definition. The related agreement was captured into the WF [1] as
In this contribution, the view on the remaining issue of test setup of PUSCH requirement for Rel-17 coverage enhancement was provided. Meanwhile, the updated ideal and impairment results are provided
2	PUSCH enhancements 
2.1 PUSCH with Joint Channel Estimation 
During the last meeting, the remaining issue for the number of HARQ process is under discussion. Different number of HARQ process will have some impact on the delay of re-transmission(s) for each process. Considering the agreed channel model for JCE simulation is low speed scenario. Then, the impact on PUSCH requirement with different number of HARQ process is minor. We are fine to not specify the specific value of HARQ process in the specification, the value is up to BS implementation and scheduling.
Proposal 1: No limitation for number of HARQ process for PUSCH JCE requirement
3	Simulation results 
In this section, based on the agreed simulation assumption in the last meeting, the updated simulation results are provided for requirement derivation.
Table 1. Ideal simulation results for PUSCH with JCE for 1T2R
	Case
	SCS
	slot
	BW
	Mapping type 
	Tx/Rx
	DMRS
	MCS
	Channel
	Length
	SNR(70%) (ideal)
	SNR(70%)
(impair)

	1
	15KHz 
SCS FDD
	8 slots
	5MHz
	Type A
	1T2R
	1 +0 (2)
	MCS4 
	TDLA30-10 
	14
	-11.2
	-9.2

	2
	15KHz 
SCS FDD
	8 slots
	5MHz
	Type A
	1T2R
	1 +1 (2, 11)
	MCS4
	TDLA30-10 
	14
	-11.7
	-9.7

	3
	15KHz SCS FDD
	8 slots
	5MHz
	Type B
	1T2R
	1+0 (0) 
	MCS4 
	TDLA30-10 
	14
	-11.2
	-9.2

	4
	15KHz SCS FDD
	8 slots
	5MHz
	Type B
	1T2R
	1+1 (0,10) 
	MCS4 
	TDLA30-10 
	14
	-11.6
	-9.6

	5
	30KHz SCS FDD
	8 slots
	10MHz
	Type A
	1T2R
	1 +0 (2,)
	MCS4 
	TDLA30-10 
	14
	-11.6
	-9.6

	6
	30KHz SCS FDD
	8 slots
	10MHz
	Type A
	1T2R
	1 +1 (2, 11 )
	MCS4
	TDLA30-10 
	14
	-12.0
	-10

	7
	30KHz SCS FDD
	8 slots
	10MHz
	Type B
	1T2R
	1+0 (0,) 
	MCS4 
	TDLA30-10 
	14
	-11.6
	-9.6

	8
	30KHz SCS FDD
	8 slots
	10MHz
	Type B
	1T2R
	1+1 (0,10) 
	MCS4 
	TDLA30-10 
	14
	-12.0
	-10

	9
	30KHz SCS TDD
(7D1S2U, S=6D:4G:4U)
	2 slots
	10MHz
	Type A
	1T2R
	1 +0 (2,)
	MCS4 
	TDLA30-10 
	14
	-5.8
	-3.8

	10
	30KHz SCS TDD
(7D1S2U, S=6D:4G:4U)
	2 slots
	10MHz
	Type A
	1T2R
	1 +1 (2,11 )
	MCS4
	TDLA30-10 
	14
	-6.2
	-4.2

	11
	30KHz SCS TDD(7D1S2U, S=6D:4G:4U)
	2 slots
	10MHz
	Type B
	1T2R
	1+0 (0,) 
	MCS4 
	TDLA30-10 
	14
	-5.8
	-3.8

	12
	30KHz SCS TDD
(7D1S2U, S=6D:4G:4U)
	2 slots
	10MHz
	Type B
	1T2R
	1+1 (0,10) 
	MCS4 
	TDLA30-10 
	14
	-6.2
	-4.2

	13
	15KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	5MHz
	Type A
	1T2R
	1 +0 (2,)
	MCS4 
	TDLA30-10 
	14
	-5.7
	-3.7

	14
	15KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	5MHz
	Type A
	1T2R
	1 +1 (2,11 )
	MCS4
	TDLA30-10 
	14
	-6.1
	-4.1

	15
	15KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	5MHz
	Type B
	1T2R
	1+0 (0,) 
	MCS4 
	TDLA30-10 
	14
	-5.7
	-3.7

	16
	15KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	5MHz
	Type B
	1T2R
	1+1 (0,10) 
	MCS4 
	TDLA30-10 
	14
	-6.1
	-4.1

	17
	60KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	50MHz
	Type B
	1T2R
	1 +1 (0,10)
	MCS4
	TDLA30-75 
	14
	-6.3
	-4.3

	18
	120KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	50MHz
	Type B
	1T2R
	1+1 (0,10) 
	MCS4 
	TDLA30-75 
	14
	-6.1
	-4.1



Table 2. Ideal simulation results for PUSCH with JCE for 1T4R
	Case
	SCS
	slot
	BW
	Mapping type 
	Tx/Rx
	DMRS
	MCS
	Channel
	Length
	SNR
(70%)
	SNR
(70%) impairment

	1
	15KHz 
SCS FDD
	8 slots
	5MHz
	Type A
	1T2R
	1 +0 (2)
	MCS4 
	TDLA30-10 
	14
	-14.5
	-12.5

	2
	15KHz 
SCS FDD
	8 slots
	5MHz
	Type A
	1T2R
	1 +1 (2, 11)
	MCS4
	TDLA30-10 
	14
	-15.0
	-13.0

	3
	15KHz 
SCS FDD
	8 slots
	5MHz
	Type B
	1T2R
	1+0 (0) 
	MCS4 
	TDLA30-10 
	14
	-14.5
	-12.5

	4
	15KHz 
SCS FDD
	8 slots
	5MHz
	Type B
	1T2R
	1+1 (0,10) 
	MCS4 
	TDLA30-10 
	14
	-15.0
	-13.0

	5
	30KHz 
SCS FDD
	8 slots
	10MHz
	Type A
	1T2R
	1 +0 (2,)
	MCS4 
	TDLA30-10 
	14
	-14.7
	-12.7

	6
	30KHz 
SCS FDD
	8 slots
	10MHz
	Type A
	1T2R
	1 +1 (2, 11 )
	MCS4
	TDLA30-10 
	14
	-15.0
	-13.0

	7
	30KHz 
SCS FDD
	8 slots
	10MHz
	Type B
	1T2R
	1+0 (0,) 
	MCS4 
	TDLA30-10 
	14
	-14.7
	-12.7

	8
	30KHz 
SCS FDD
	8 slots
	10MHz
	Type B
	1T2R
	1+1 (0,10) 
	MCS4 
	TDLA30-10 
	14
	-15.0
	-13.0

	9
	30KHz 
SCS TDD
(7D1S2U, S=6D:4G:4U)
	2 slots
	10MHz
	Type A
	1T2R
	1 +0 (2,)
	MCS4 
	TDLA30-10 
	14
	-9.0
	-7.0

	10
	30KHz 
SCS TDD
(7D1S2U, S=6D:4G:4U)
	2 slots
	10MHz
	Type A
	1T2R
	1 +1 (2,11 )
	MCS4
	TDLA30-10 
	14
	-9.3
	-7.3

	11
	30KHz 
SCS TDD(7D1S2U, S=6D:4G:4U)
	2 slots
	10MHz
	Type B
	1T2R
	1+0 (0,) 
	MCS4 
	TDLA30-10 
	14
	-9.0
	-7.0

	12
	30KHz 
SCS TDD
(7D1S2U, S=6D:4G:4U)
	2 slots
	10MHz
	Type B
	1T2R
	1+1 (0,10) 
	MCS4 
	TDLA30-10 
	14
	-9.3
	-7.3

	13
	15KHz 
SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	5MHz
	Type A
	1T2R
	1 +0 (2,)
	MCS4 
	TDLA30-10 
	14
	-9.0
	-7.0

	14
	15KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	5MHz
	Type A
	1T2R
	1 +1 (2,11 )
	MCS4
	TDLA30-10 
	14
	-9.3
	-7.3

	15
	15KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	5MHz
	Type B
	1T2R
	1+0 (0,) 
	MCS4 
	TDLA30-10 
	14
	-9.0
	-7.0

	16
	15KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	5MHz
	Type B
	1T2R
	1+1 (0,10) 
	MCS4 
	TDLA30-10 
	14
	-9.3
	-7.3

	17
	60KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	50MHz
	Type B
	1T2R
	1 +1 (0,10)
	MCS4
	TDLA30-75 
	14
	-9.3
	-7.3

	18
	120KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	50MHz
	Type B
	1T2R
	1+1 (0,10) 
	MCS4 
	TDLA30-75 
	14
	-9.0
	-7.0



Table 3. Ideal simulation results for PUSCH with JCE for 1T8R
	Case
	SCS
	slot
	BW
	Mapping type 
	Tx/Rx
	DMRS
	MCS
	Channel
	Length
	SNR(70%)
(ideal)
	SNR(70%)
(impair)

	1
	15KHz SCS FDD
	8 slots
	5MHz
	Type A
	1T8R
	1 +0 (2)
	MCS4 
	TDLA30-10 
	14
	-17.3
	-15.3

	2
	15KHz SCS FDD
	8 slots
	5MHz
	Type A
	1T8R
	1 +1 
(2, 11)
	MCS4
	TDLA30-10 
	14
	-18.1
	-16.1

	3
	15KHz SCS FDD
	8 slots
	5MHz
	Type B
	1T8R
	1+0 (0) 
	MCS4 
	TDLA30-10 
	14
	-17.3
	-15.3

	4
	15KHz SCS FDD
	8 slots
	5MHz
	Type B
	1T8R
	1+1 (0,10) 
	MCS4 
	TDLA30-10 
	14
	-18.1
	-16.1

	5
	30KHz SCS FDD
	8 slots
	10MHz
	Type A
	1T8R
	1 +0 
(2,)
	MCS4 
	TDLA30-10 
	14
	-17.4
	-15.4

	6
	30KHz SCS FDD
	8 slots
	10MHz
	Type A
	1T8R
	1 +1 (2, 11 )
	MCS4
	TDLA30-10 
	14
	-18.1
	-16.1

	7
	30KHz SCS FDD
	8 slots
	10MHz
	Type B
	1T8R
	1+0 (0,) 
	MCS4 
	TDLA30-10 
	14
	-17.4
	-15.4

	8
	30KHz SCS FDD
	8 slots
	10MHz
	Type B
	1T8R
	1+1 (0,10) 
	MCS4 
	TDLA30-10 
	14
	-18.1
	-16.1

	9
	30KHz SCS TDD
(7D1S2U, S=6D:4G:4U)
	2 slots
	10MHz
	Type A
	1T8R
	1 +0 (2,)
	MCS4 
	TDLA30-10 
	14
	-11.8
	-9.8

	10
	30KHz SCS TDD
(7D1S2U, S=6D:4G:4U)
	2 slots
	10MHz
	Type A
	1T8R
	1 +1 (2,11 )
	MCS4
	TDLA30-10 
	14
	-12.4
	-10.4

	11
	30KHz SCS TDD(7D1S2U, S=6D:4G:4U)
	2 slots
	10MHz
	Type B
	1T8R
	1+0 (0,) 
	MCS4 
	TDLA30-10 
	14
	-11.8
	-9.8

	12
	30KHz SCS TDD
(7D1S2U, S=6D:4G:4U)
	2 slots
	10MHz
	Type B
	1T8R
	1+1 (0,10) 
	MCS4 
	TDLA30-10 
	14
	-12.4
	-10.4

	13
	15KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	5MHz
	Type A
	1T8R
	1 +0 (2,)
	MCS4 
	TDLA30-10 
	14
	-11.8
	-9.8

	14
	15KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	5MHz
	Type A
	1T8R
	1 +1 (2,11 )
	MCS4
	TDLA30-10 
	14
	-12.5
	-12.1

	15
	15KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	5MHz
	Type B
	1T8R
	1+0 (0,) 
	MCS4 
	TDLA30-10 
	14
	-11.8
	-9.8

	16
	15KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	5MHz
	Type B
	1T8R
	1+1 (0,10) 
	MCS4 
	TDLA30-10 
	14
	-12.5
	-10.5

	17
	60KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	50MHz
	Type B
	1T8R
	1 +1 (0,10)
	MCS4
	TDLA30-75 
	14
	-12.3
	-10.3

	18
	120KHz SCS TDD (7D1S2U, S=6D:4G:4U)
	2 slots
	50MHz
	Type B
	1T8R
	1+1 (0,10) 
	MCS4 
	TDLA30-75 
	14
	-12.0
	-10.0



Table 4. Ideal simulation results for PUSCH with TBoMS for 1T2R (to be updated)
	Case
	SCS
	slot
	PRB
	Mapping type
	Tx/Rx
	DMRS
	MCS
	Channel
	Length
	SNR(70%)
(ideal)
	SNR(70%)
(impair)

	1
	15KHz SCS FDD
	4 slots
	5 PRB
	Type A
	1T2R
	1 +1 (2,11)
	MCS2
	TDLB100-400

	14
	-3.9
	-1.9

	2
	15KHz SCS FDD
	4 slots
	5 PRB
	Type B
	1T2R
	1 +1
(0, 10)
	MCS2
	TDLB100-400
	14
	-3.7
	-1.7

	3
	30KHz SCS FDD
	4 slots
	5 PRB
	Type A
	1T2R
	1 +1 (2,11)
	MCS2
	TDLB100-400
	14
	-4.3
	-2.3

	4
	30KHz SCS FDD
	4 slots
	5 PRB
	Type B
	1T2R
	1 +1
(0, 10)
	MCS2
	TDLB100-400
	14
	-4.3
	-2.3

	5
	15KHz SCS TDD
(3D1S1U, S=10D:2G:2U)
	2 slots
	5 PRB
	Type A
	1T2R
	1 +1 (2,11)
	MCS2
	TDLB100-400
	14
	
	

	6
	15KHz SCS TDD
(3D1S1U, S=10D:2G:2U)
	2 slots
	5 PRB
	Type B
	1T2R
	1 +1
(0, 10)
	MCS2
	TDLB100-400
	14
	
	

	7
	30KHz SCS TDD
(7D1S2U, S=6D:4G:4U)
	2 slots
	5 PRB
	Type A
	1T2R
	1 +1 (2,11)
	MCS2
	TDLB100-400
	14
	
	

	8
	30KHz SCS TDD
(7D1S2U, S=6D:4G:4U)
	2 slots
	5 PRB
	Type B
	1T2R
	1 +1
(0, 10)
	MCS2
	TDLB100-400
	14
	
	

	9
	60KHz SCS TDD
(3D1S1U, S=10D:2G:2U)
	2slots
	5 PRB
	Type B
	1T2R
	1 +1 (0,8)
	MCS2
	TDLA30-300
	10
	
	

	10
	120KHz SCS TDD
(3D1S1U, S=10D:2G:2U)
	2 slots
	5 PRB
	Type B
	1T2R
	1 +1
(0, 8)
	MCS2
	TDLA30-300
	10
	
	




4	Conclusion
In this contribution, the view on the remaining issue of PUSCH requirement is provided. Meanwhile, initial simulation results of PUSCH JCE and PUSCH TBoMS are provided for alignment.
Proposal 1: No limitation for number of HARQ process for PUSCH JCE requirement
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