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1. Introduction
[bookmark: _Hlk528680199]From NR performance requirements enhancement discussion in RAN4#92bis, the study on tests coverage of PUSCH demodulation requirements at 30% throughput test point was introduced. Companies also discussed the detailed parameter assumptions in the last meeting. In this paper, we discuss this topic further and deliver simulation both ideal and implemental results for limited test cases. 

2. Discussion
2.1 Background
In RAN4#92bis and RAN4#93 meeting, most of parameter assumptions are agreed and there are only DM-RS and PT-RS configuration issue need further discussions. The following is the agreements according to the chairman’s notes of the last meeting.
· Antenna Configuration
1T2R for both FR1 and FR2.
  
· Bandwidth and SCS
FR1: 5MHz bandwidth (15kHz SCS); 10MHz bandwidth (30kHz SCS)
FR2: 50MHz bandwidth (60kHz and 120kHz SCS)

· MCS and Number of allocated PRBs
Use MCS16 instead of MCS2 for full PRB allocation.

· Waveform
Only CP-OFDM for MCS16.
 
· PUSCH mapping type
FR1: both Type A and Type B (only one is tested) 
FR2: Type B


· DM-RS configuration
FR1: DM-RS 1+1
FR2: there are 3 options:
Option 1: 1+1 and 1+0
Option 2: 1+1
Option 3: 1+0 

· Channel model
FR1: TDLC300_100 for MCS16
FR2: TDLA30_300 for MCS16

· PT-RS configuration
FR1: With PT-RS
FR2: there are 3 options:
Option 1: With and without PT-RS
Option 2: With PR-RS
Option 3: Without PT-RS
2.2 simulation result
Here we deliver our simulation results based on assumptions above including all options of DM-RS and PT-RS configurations.
Table 2.2-1 Summary of simulation results 
	BW
(MHz)
	SCS
(kHz)
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	PUSCH mapping type
	Additional DM-RS position
	PT-RS
	SNR (dB)

	
	
	
	
	
	
	
	
	
	
	
	ideal
	implementation

	5
	15
	1
	2
	Normal
	TDLC300_100 Low
	30 %
	G-FR1-A4-8
	A
	pos1
	No
	0.6
	2.93

	
	
	
	
	
	
	
	
	B
	
	
	0.6
	2.64

	10
	30
	1
	2
	Normal
	TDLC300_100 Low
	30 %
	G-FR1-A4-11
	A
	pos1
	No
	0.5
	2.51

	
	
	
	
	
	
	
	
	B
	
	
	0.5
	2.91

	


50
	
60
	1
	2
	Normal
	TDLA30-300 Low
	30 %
	G-FR2-A4-1
	
        B
	 pos0
	Yes
	0.9
	4.18

	
	
	
	
	
	
	
	
	
	
	No
	0.65
	3.93

	
	
	
	
	
	
	
	G-FR2-A4-11
	
	 pos1
	Yes
	0.5
	3.69

	
	
	
	
	
	
	
	
	
	
	No
	0.25
	3.03

	
	

120

	1
	2
	Normal
	TDLA30-300 Low
	30 %
	G-FR2-A4-3
	
B
	 pos0
	Yes
	1.05
	3.5

	
	
	
	
	
	
	
	
	
	
	No
	0.8
	3.52

	
	
	
	
	
	
	
	G-FR2-A4-13
	
	 pos1
	Yes
	0.55
	3.37

	
	
	
	
	
	
	
	
	
	
	No
	0.3
	2.99



· Observation
· For FR2, DM-RS 1+0 brings no benefits compared to DM-RS 1+1 since more DM-RS gives better channel estimation performance. Considering DM-RS 1+1 is supported by almost all BS, this test should take DM-RS 1+1 as preferred.
· The with PT-RS cases have a little worse performance than without ones because PT-RS will consume more REs, and this phenomenon is also seen in 70% throughput requirements. 
It would be better to have both PT-RS requirements for different BS implementation. 
Proposal 1: Taking only DM-RS 1+1 configuration for FR2 30% throughput test cases.
Proposal 2: Taking both with and without PT-RS requirements for FR2 30% throughput test cases.

3. Conclusion
For remained issue on DM-RS and PT-RS configurations for FR2 cases, we propose
Proposal 1: Taking only DM-RS 1+1 configuration for FR2 30% throughput test cases.
Proposal 2: Taking both with and without PT-RS requirements for FR2 30% throughput test cases.
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