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Introduction
In the previous meeting WF on UE demodulation and CSI reporting requirements for FR2 DL 256QAM was agreed [1].
	· [bookmark: _Hlk36804612]Propagation condition
· Introduce test case with TDLD30-75 based on the assumption that we can complete the work for introducing TDL-D channel model into specification in RAN4#98e. If no conclusion for introducing TDL-D channel model in RAN4#98e, then RAN4 will adopt TDLA30-300 instead of TDLD30-75.
· In RAN4#98e, companies provide simulation results (including 70%TP ideal and impairment SNR points and TP curves) in the template provided by Intel.  
· Specification of TDLD30 channel model into TS38.101-4
· Option 1: derived using only Steps 1-5 from methodology in Section B.2.1 of TS 38.101-4 for Rayleigh components
	Tap #
	Delay
	Power in [dB]
	Fading distribution

	1
	0
	-0.2
	LOS path

	
	0
	-12.4
	Rayleigh

	2
	20
	-21
	Rayleigh

	3
	40
	-16.7
	Rayleigh

	4
	55
	-18.3
	Rayleigh

	5
	80
	-21.9
	Rayleigh

	6
	120
	-27.8
	Rayleigh

	7
	240
	-23.6
	Rayleigh

	8
	285
	-24.8
	Rayleigh

	9
	290
	-30.0
	Rayleigh

	10
	375
	-27.7
	Rayleigh


· Option 2: 
	Tap #
	Delay
	Power in [dB]
	Fading distribution

	1
	0
	-0.2
	LOS path

	
	0
	-13.5
	Rayleigh

	2
	2
	-18.8
	Rayleigh

	3
	18
	-21
	Rayleigh

	4
	40
	-22.8
	Rayleigh

	5
	42
	-17.9
	Rayleigh

	6
	54
	-18.3
	Rayleigh

	7
	78
	-21.9
	Rayleigh

	8
	122
	-27.8
	Rayleigh

	9
	238
	-23.6
	Rayleigh

	10
	282
	-24.8
	Rayleigh

	11
	292
	-30
	Rayleigh

	12
	376
	-27.7
	Rayleigh


· Companies are encouraged to check if the above option 1 is agreeable and provide feedback in RAN4 draft reflector during 16th - 27th Nov after the meeting.


In this paper we provide our view on UE demodulation requirements and simulation results for FR2 256QAM.
Discussion
One of the open questions from the previous meeting is definition of simplified TDL-D channel model.
In TS 38.101-4 Section B.2.1 procedure for generation of simplified channel model is defined. This procedure was used for generation of NLOS channel model. Therefore, first we need to check whether all steps defined in this section are applicable for generation of simplified LOS channel model.
[bookmark: _GoBack]Based on our understanding, Steps 1-8 can be applied either to NLOS or LOS type of channels. And for LOS channel, all simplification steps can be applied only to taps with Rayleigh distribution. As for Step 9, we think that this step is only applicable to NLOS channel model because the strongest tap for all original NLOS TDL models is 0 dB. Same time, for original LOS channels all taps have non-zero power. Therefore, step with re-normalization of taps is not required for LOS channels. In tables below we provide the information about output of each step.

	
	Step 1
	Step 2
	Step 3
	Step 4
	Step 5

	Tap #
	Normalized 
delay
	Power
	Normalized 
delay
	Power
	Delay
	Power
	Delay
	Power
	Delay
	Power

	1
	0
	-0.2
	0
	-0.2
	0
	-0.2
	0
	-0.2
	0
	-0.2

	
	0
	-13.5
	0
	-13.5
	0
	-13.5
	0
	-13.5
	0
	-12.377

	2
	0.035
	-18.8
	0.035
	-18.8
	1.05
	-18.8
	0
	-18.8
	20
	-21

	3
	0.612
	-21
	0.612
	-21
	18.36
	-21
	20
	-21
	40
	-16.683

	4
	1.363
	-22.8
	1.363
	-22.8
	40.89
	-22.8
	40
	-22.8
	55
	-18.268

	5
	1.405
	-17.9
	1.405
	-17.9
	42.15
	-17.9
	40
	-17.9
	80
	-21.9

	6
	1.804
	-20.1
	1.775
	-22.9
	53.25
	-22.9
	55
	-22.9
	120
	-27.8

	7
	2.596
	-21.9
	1.804
	-20.1
	54.12
	-20.1
	55
	-20.1
	240
	-23.6

	8
	1.775
	-22.9
	2.596
	-21.9
	77.88
	-21.9
	80
	-21.9
	285
	-24.8

	9
	4.042
	-27.8
	4.042
	-27.8
	121.26
	-27.8
	120
	-27.8
	290
	-30.0

	10
	7.937
	-23.6
	7.937
	-23.6
	238.11
	-23.6
	240
	-23.6
	375
	-27.7

	11
	9.424
	-24.8
	9.424
	-24.8
	282.72
	-24.8
	285
	-24.8
	
	

	12
	9.708
	-30.0
	9.708
	-30.0
	291.24
	-30.0
	290
	-30.0
	
	

	13
	12.525
	-27.7
	12.525
	-27.7
	375.75
	-27.7
	375
	-27.7
	
	



	
	Step 6
	Step 7
	Step 8

	Tap #
	Delay
	Power
	Delay
	Power
	Delay
	Power

	1
	0
	-0.2
	0
	-0.2
	0
	-0.2

	
	0
	-12.377
	0
	-12.4
	0
	-12.4

	2
	20
	-21
	20
	-21
	20
	-21

	3
	40
	-16.683
	40
	-16.7
	40
	-16.7

	4
	55
	-18.268
	55
	-18.3
	55
	-18.3

	5
	80
	-21.9
	80
	-21.9
	80
	-21.9

	6
	120
	-27.8
	120
	-27.8
	120
	-27.8

	7
	240
	-23.6
	240
	-23.6
	240
	-23.6

	8
	285
	-24.8
	285
	-24.8
	285
	-24.8

	9
	290
	-30.0
	290
	-30.0
	290
	-30.0

	10
	375
	-27.7
	375
	-27.7
	375
	-27.6

	11
	
	
	
	
	
	

	12
	
	
	
	
	
	

	13
	
	
	
	
	
	



As the next step, we analyse the performance difference between original and simplified channel models. In Figure 1 we provide the simulation results. In Table 1 we provide the list of parameters used for link level analysis.
[bookmark: _Ref40191137]Table 1. Link level simulation assumptions.
	Parameter
	Value 

	CBW
	50 MHz

	SCS
	120kHz 

	Allocated RBs
	Full allocation

	Propagation
	TDL-D 30ns delay spread, 35Hz Doppler frequency (Original and Simplified)

	MCS
	MCS 20 in TS 38.214 Table 5.1.3.1-2

	Antenna configuration
	2x2 for Rank1 and Rank2, Low correlation

	PDSCH configuration
	Type A mapping, Start symbol 1, Duration 13 (for D slots)

	DMRS configuration
	Type 1, Single symbol, 1 additional DMRS

	PTRS configuration
	KPT-RS: 2 (every 2 RBs), LPT-RS: 1 (every 1 symbol)

	Impairments
	TX: EVM = 3%
RX: No (Ideal)



	

	[bookmark: _Ref54348975]Figure 1. FR2 256QAM performance analysis.



In Table 2 summary of link level simulation results is presented.
[bookmark: _Ref40191235]Table 2. PDSCH performance summary
	Channel model
	SNR for 70% of max T-put

	
	Alignment results
	Impairment results

	TDL-D Original
	17.6
	20.1

	TDL-D Simplified
	17.6
	20.1


From these results we can observe that performance for Original and Simplified channel models is same. Therefore, we can use this simplified channel model, for FR2 256QAM requirements definition.
Proposal 1:	Use the following channel model for FR2 256QAM requirements:
	Tap #
	Delay
	Power
	Fading distribution

	1
	0
	-0.2
	LOS path

	
	0
	-12.4
	Rayleigh

	2
	20
	-21
	Rayleigh

	3
	40
	-16.7
	Rayleigh

	4
	55
	-18.3
	Rayleigh

	5
	80
	-21.9
	Rayleigh

	6
	120
	-27.8
	Rayleigh

	7
	240
	-23.6
	Rayleigh

	8
	285
	-24.8
	Rayleigh

	9
	290
	-30.0
	Rayleigh

	10
	375
	-27.6
	Rayleigh


Conclusion
In this paper we provided view on FR2 256QAM demodulation requirements definition and made the following proposals:
Proposal 1:	Use the following channel model for FR2 256QAM requirements:
	Tap #
	Delay
	Power
	Fading distribution

	1
	0
	-0.2
	LOS path

	
	0
	-12.4
	Rayleigh

	2
	20
	-21
	Rayleigh

	3
	40
	-16.7
	Rayleigh

	4
	55
	-18.3
	Rayleigh

	5
	80
	-21.9
	Rayleigh

	6
	120
	-27.8
	Rayleigh

	7
	240
	-23.6
	Rayleigh

	8
	285
	-24.8
	Rayleigh

	9
	290
	-30.0
	Rayleigh

	10
	375
	-27.6
	Rayleigh
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