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1. Introduction
In this contribution, prioritized FR1 simulation results for both ideal and with impairments based on agreed assumptions in [1] are presented herein. 
2. [bookmark: _Ref521576307]Simulation
2.1 Simulation assumptions
	  Parameters
	Values

	Transform precoding
	Disabled

	Number of Tx
	1, 2

	Number of Rx
	2 (and 4, 8)

	Number of layers
	1, 2

	Transmission scheme
	Identity matrix (TPMI index 0)

	DMRS type
	type 1

	Number of DMRS symbols
	1, 1+1

	Number of symbols
	14

	Start symbol index
	0

	Time domain resource allocation type
	type A 

	Frequency domain resource
	full RB allocation of the applicable BW 

	MCS index 
	2, 16, 20 (20 only for 1 Tx)

	Carrier frequency (GHz)
	4

	Propagation channel
	MCS 2: TDL-B 100 ns 400 Hz
MCS 16: TDL-C 300 ns 100 Hz
MCS 20: TDL-A 30 ns 10 Hz

	SCS and BW
	15kHz: 10 MHz, 5 MHz, 20 MHz
30kHz: 40 MHz, 10 MHz, 20 MHz, 100 MHz

	PTRS
	Not configured

	Timing offset / Frequency offset
	0

	Code block group / Frequency hopping / Limited buffer rate matching
	Disabled

	Number of HARQ transmissions 
	4

	Testing metric
	SNR @70% of maximum throughput


Table 1. FR1 Simulation assumptions for CP-OFDM.
Table 2. FR2 simulation assumptions for DFT-OFDM.
	Parameter
	value

	Transform precoding
	enabled

	Number of Tx
	1

	Number of Rx
	2 (and 4, 8)

	DMRS type
	type 1

	Number of DMRS symbols
	[1] and (1+1)

	Number of symbols
	14

	Start symbol index
	0

	Time domain resource allocation type
	type A 

	Frequency domain resource
	15 kHz: 25 PRBs
30 kHz: 24 PRBs

	MCS index
	2

	Carrier frequency (GHz)
	4

	Propagation channel
	TDL-B 100 ns 400 Hz

	SCS and BW
	15 kHz: 5 MHz
30 kHz: 10 MHz

	PTRS
	Not configured

	Timing / frequency offset
	0

	Code block group / frequency hopping / limited buffer rate matching
	Disabled

	Number of HARQ transmissions 
	4

	Testing metric
	SNR @70% of maximum throughput



2.2 Simulation results
In this sub-section, the simulation results are presented and are based on ideal conditions and with impairments.
2.2.1 Ideal simulation results
Table 3. FR1 - ideal simulation results for CP-OFDM with 1Tx2Rx and 2Tx2Rx.
	Parameters
	SNR [dB] at 70% of maximum throughput

	Number of transmit antennas
	1
	2

	Number of receiver antennas
	2

	MCS
	2
	16
	20
	2
	16

	SCS = 15 kHz

	10 MHz
	DMRS: Front-loaded only
	-1,1
	10,7
	9,9
	--*
	--*

	
	DMRS: 1+1
	-5,1
	8,1
	9,6
	-0,9
	15,8

	5 MHz
	DMRS: Front-loaded only
	-0,2
	9,9
	9,8
	--*
	--*

	
	DMRS: 1+1
	-4,8
	7,9
	9,5
	-1,3
	15,6

	20 MHz
	DMRS: Front-loaded only
	28,3
	11,2
	10,0
	--*
	--*

	
	DMRS: 1+1
	-4,5
	7,9
	9,5
	-0,7
	15,6

	SCS = 30 kHz

	40 MHz
	DMRS: Front-loaded only
	-3,6
	8,6
	10,0
	1,8
	21,5

	
	DMRS: 1+1
	-5,0
	7,9
	9,5
	-1,1
	15,8

	10 MHz
	DMRS: Front-loaded only
	-4,0
	8,4
	9,5
	-0,3
	19,7

	
	DMRS: 1+1
	-4,9
	8,1
	9,5
	-1,4
	15,9

	20 MHz
	DMRS: Front-loaded only
	-4,3
	8,6
	9,9
	0,7
	20,5

	
	DMRS: 1+1
	-5,2
	8,1
	9,6
	-1,2
	15,8

	100 MHz
	DMRS: Front-loaded only
	-2,9
	8,7
	10,8
	2,8
	--*

	
	DMRS: 1+1
	-5,1
	8,0
	10,4
	-1,2
	16,3

	Note: *ill conditioned channel conditions, 70% of maximum throughput cannot be reached.



Table 4. FR1 - ideal simulation results for CP-OFDM with 1Tx4Rx and 1Tx8Rx.
	Parameters
	SNR [dB] at 70% of maximum throughput

	Number of transmit antennas
	1

	Number of receiver antennas
	4
	8

	MCS
	2
	16
	20
	2
	16
	20

	SCS = 15 kHz

	10 MHz
	DMRS: Front-loaded only
	-5,1
	5,5
	6,4
	-8,7
	1,5
	3,1

	
	DMRS: 1+1
	-8,3
	4,2
	6,0
	-11,1
	0,8
	3,0

	SCS = 30 kHz

	40 MHz
	DMRS: Front-loaded only
	-6,9
	4,5
	6,5
	-10,0
	0,75
	3,2

	
	DMRS: 1+1
	-8,1
	4,0
	6,0
	-10,9
	0,6
	2,9



Table 5. FR1 - ideal simulation results for DFT-S-OFDM with 1Tx2Rx, 1Tx4Rx and 1Tx8Rx.
	Parameters
	SNR [dB] at 70% of maximum throughput

	Number of transmit antennas
	1

	Number of receive antennas
	2
	4
	8

	MCS
	2
	2
	2

	SCS = 15 kHz

	5 MHz
	DMRS: Front-loaded only
	-0,1
	-4,8
	-8,5

	
	DMRS: 1+1
	-4,7
	-8,0
	-10,9

	SCS = 30 kHz

	10 MHz
	DMRS: Front-loaded only
	-3,9
	-7,1
	-10,2

	
	DMRS: 1+1
	-4,75
	-7,9
	-10,7



[bookmark: _Hlk528754783]Observation 1: From the simulation results, it clearly shows that with only one DMRS, it is unreliable (i.e. very bad performance or 70% of maximum throughput cannot be reached) and not suitable for most of the test cases with the chosen channel conditions.
Proposal 1: Based on observation 1, suggest removing test cases with front-loaded only DMRS pattern for the current specified channel conditions in the specification.
Observation 2: Application rule holds for DFT-S-OFDM with (1+1) DMRS pattern and the specified bandwidth for FR1. However, the application rule fails for DFT-S-OFDM with front-loaded only DMRS due to the reason mentioned in observation 1.
2.2.2 Simulation results with impairments
Table 6. FR1 - simulation results with impairments for CP-OFDM with 1Tx2Rx and 2Tx2Rx.
	Parameters
	SNR [dB] at 70% of maximum throughput

	Number of transmit antennas
	1
	2

	Number of receiver antennas
	2

	MCS
	2
	16
	20
	2
	16

	SCS = 15 kHz

	10 MHz
	DMRS: Front-loaded only
	1,4
	12,9
	12,0
	--*
	--*

	
	DMRS: 1+1
	-2,6
	10,5
	11,8
	1,2
	18,2

	5 MHz
	DMRS: Front-loaded only
	2,2
	12,0
	11,8
	--*
	--*

	
	DMRS: 1+1
	-2,8
	9,9
	11,9
	0,8
	17,7

	20 MHz
	DMRS: Front-loaded only
	30,8
	13,7
	12,2
	--*
	--*

	
	DMRS: 1+1
	-2,3
	9,9
	11,7
	1,6
	17,6

	SCS = 30 kHz

	40 MHz
	DMRS: Front-loaded only
	-1,1
	11,1
	12,0
	3,8
	23,6

	
	DMRS: 1+1
	-2,6
	10,2
	11,9
	0,9
	18,1

	10 MHz
	DMRS: Front-loaded only
	-1,6
	10,5
	11,7
	2,2
	22,0

	
	DMRS: 1+1
	-2,5
	10,3
	11,8
	1,0
	18,1

	20 MHz
	DMRS: Front-loaded only
	-1,9
	10,7
	12,2
	2,9
	22,8

	
	DMRS: 1+1
	-2,8
	10,4
	11,7
	1,0
	18,1

	100 MHz
	DMRS: Front-loaded only
	-0,9
	11,2
	13,1
	5,2
	--*

	
	DMRS: 1+1
	-2,9
	10,2
	12,5
	1,2
	18,5

	Note: *ill conditioned channel conditions, 70% of maximum throughput cannot be reached.



Table 7. FR1 - simulation results with impairments for CP-OFDM with 1Tx4Rx and 1Tx8Rx.
	Parameters
	SNR [dB] at 70% of maximum throughput

	Number of transmit antennas
	1

	Number of receiver antennas
	4
	8

	MCS
	2
	16
	20
	2
	16
	20

	SCS = 15 kHz

	10 MHz
	DMRS: Front-loaded only
	-2,9
	7,6
	8,6
	-6,7
	3,9
	5,1

	
	DMRS: 1+1
	-6,2
	6,5
	8,2
	-8,7
	3,2
	5,2

	SCS = 30 kHz

	40 MHz
	DMRS: Front-loaded only
	-4,5
	6,8
	8,6
	-7,9
	3,0
	5,3

	
	DMRS: 1+1
	-5,8
	6,5
	8,4
	-8,5
	3,1
	5,0



Table 8. Table 3. FR1 - simulation results with impairments for DFT-S-OFDM with 1Tx2Rx, 1Tx4Rx and 1Tx8Rx.
	Parameters
	SNR [dB] at 70% of maximum throughput

	Number of transmit antennas
	1

	Number of receive antennas
	2
	4
	8

	MCS
	2
	2
	2

	SCS = 15 kHz

	5 MHz
	DMRS: Front-loaded only
	2,1
	-2,8
	-6,3

	
	DMRS: 1+1
	-2,3
	-5,8
	-8,4

	SCS = 30 kHz

	10 MHz
	DMRS: Front-loaded only
	-1,8
	-5,1
	-7,7

	
	DMRS: 1+1
	-2,4
	-5,4
	-8,4




3. Remaining open issues
PUSCH mapping type B for FR1
As there has been many meetings regarding the test requirements for PUSCH mapping type B for FR1 and no agreement has been reached. Due to the nature of the requirements for PUSCH mapping type B is similar to that of the requirements of different format for other channels, in order to progress with the discuss on this topic, we would like to treat the requirement for PUSCH mapping type B for FR1 as part of the applicability rule and further discussed in [2]. 
UCI multiplexing
[bookmark: _Hlk528765677]UCI multiplexing would affect different part of decoder depending on payload sizes, thus test cases should be defined to test different decoders. However, further study (for the next meeting) is required to formulate appropriate test cases and test metrics that could cover necessary scenarios, this should not hinder the time line for this requirement as in the WF [1] it is agreed to only discuss UCI multiplexing test cases after the November meeting.
Proposal 2:  Should define test cases that could test different decoders, and to further study (for the next meeting) to formulate appropriate test cases and test metrics.

4. Conclusion
Simulation results based on ideal conditions and with impairments are presented in Section 2. 
[bookmark: _Hlk528765832]Observation 1: From the simulation results, it clearly shows that with only one DMRS, it is unreliable and not suitable for most of the test cases with the chosen channel conditions.
Observation 2: Application rule holds for DFT-S-OFDM with (1+1) DMRS pattern and the specified bandwidth for FR1. However, the application rule fails for DFT-S-OFDM with front-loaded only DMRS due to the reason mentioned in observation 1.
Proposal 1: Based on observation 1, suggest removing test cases with front-loaded only DMRS pattern for the current specified channel conditions in the specification for FR1.
Proposal 2: Should define test cases that could test different decoders, and to further study (for the next meeting) to formulate appropriate test cases and test metrics.
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