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Introduction
This paper presents Nokia’s view on general aspects of demodulation requirements related to the operation between 52.6 GHz and 71 GHz. 
Discussion
Channel models
During the last meeting, the following agreement was reached regarding channel models [1]:
	Issue 1-3-2: RMS delay spread
TDL channel model:
· Option 1: TDL-A
· Option 2: TDL-D
RMS Delay spread:
· Option 1: 5ns
· Option 2: 10ns
· Option 3: 20ns
Note: Definition of requirements with different channel models is not precluded




Considering the options above, none of the channel models being discussed are currently defined for RAN4 requirements. The existing requirements include a minimum RMS delay spread of 30 ns, and use a delay resolution of 5 ns [2][3][4], which corresponds to a sampling frequency of 200 MHz. Considering the smaller delay spread that is being considered for FR2-2 requirements, the delay resolution of 5 ns is not enough for accurately modelling the channel. Furthermore, as FR2-2 includes CBW starting from 400 MHz for 480 and 960 kHz, the test setup will need to be operating at a higher sampling frequency. 
5 ns delay resolution is not enough for modelling channel delay spread of 5 ns and 10 ns. 
FR2-2 demodulation requirements will imply in test setups using larger sampling frequency in comparison to FR2-1. 
RAN4 to specify TDL models for FR2-2 using smaller delay resolution. 
RAN4 to consider TDL models with 5 and 10 ns RMS delay spread using delay resolution of 0.5 ns. 

Table 1 Calculated tap delays for TDLA10 and TDLA-5 considering 0.5 ns delay resolution
	Power [dB]
	Delay [ns]

	
	TDLA30
	TDLA10
	TDLA5

	-15.5
	0
	0
	0

	0
	10
	3.5
	1.5

	-5.1
	15
	5
	2.5

	-5.1
	20
	6.5
	3.5

	-9.6
	25
	8.5
	4

	-8.2
	50
	16.5
	8.5

	-13.1
	65
	21.5
	11

	-11.5
	75
	25
	12.5

	-11
	105
	35
	17.5

	-16.2
	135
	45
	22.5

	-16.6
	150
	50
	25

	-26.2
	290
	96.5
	48.5

	RMS delay spread
	39.4
	13.1
	6.6



RAN4 to adopt the following channel delay profile for FR2-2 for TDLA5:
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	1.5
	0
	Rayleigh

	3
	2.5
	-5.1
	Rayleigh

	4
	3.5
	-5.1
	Rayleigh

	5
	4
	-9.6
	Rayleigh

	6
	8.5
	-8.2
	Rayleigh

	7
	11
	-13.1
	Rayleigh

	 8
	12.5
	-11.5
	Rayleigh

	9
	17.5
	-11.0
	Rayleigh

	10
	22.5
	-16.2
	Rayleigh

	11
	25
	-16.6
	Rayleigh

	12
	48.5
	-26.2
	Rayleigh



RAN4 to adopt the following channel delay profile for FR2-2 for TDLA10:
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	3.5
	0
	Rayleigh

	3
	5
	-5.1
	Rayleigh

	4
	6.5
	-5.1
	Rayleigh

	5
	8.5
	-9.6
	Rayleigh

	6
	16.5
	-8.2
	Rayleigh

	7
	21.5
	-13.1
	Rayleigh

	 8
	25
	-11.5
	Rayleigh

	9
	35
	-11.0
	Rayleigh

	10
	45
	-16.2
	Rayleigh

	11
	50
	-16.6
	Rayleigh

	12
	96.5
	-26.2
	Rayleigh





[bookmark: _Toc64909510]Conclusion
This paper has presented Nokia’s views on general aspects of demodulation requirements for the extension to 71 GHz. From this discussion we have derived the following observations and proposals: 
1. 5 ns delay resolution is not enough for modelling channel delay spread of 5 ns and 10 ns. 
FR2-2 demodulation requirements will imply in test setups using larger sampling frequency in comparison to FR2-1. 
1. RAN4 to specify TDL models for FR2-2 using smaller delay resolution. 
RAN4 to consider TDL models with 5 and 10 ns RMS delay spread using delay resolution of 0.5 ns. 
RAN4 to adopt the following channel delay profile for FR2-2 for TDLA5:
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	1.5
	0
	Rayleigh

	3
	2.5
	-5.1
	Rayleigh

	4
	3.5
	-5.1
	Rayleigh

	5
	4
	-9.6
	Rayleigh

	6
	8.5
	-8.2
	Rayleigh

	7
	11
	-13.1
	Rayleigh

	 8
	12.5
	-11.5
	Rayleigh

	9
	17.5
	-11.0
	Rayleigh

	10
	22.5
	-16.2
	Rayleigh

	11
	25
	-16.6
	Rayleigh

	12
	48.5
	-26.2
	Rayleigh



RAN4 to adopt the following channel delay profile for FR2-2 for TDLA10:
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	3.5
	0
	Rayleigh

	3
	5
	-5.1
	Rayleigh

	4
	6.5
	-5.1
	Rayleigh

	5
	8.5
	-9.6
	Rayleigh

	6
	16.5
	-8.2
	Rayleigh

	7
	21.5
	-13.1
	Rayleigh

	 8
	25
	-11.5
	Rayleigh

	9
	35
	-11.0
	Rayleigh

	10
	45
	-16.2
	Rayleigh

	11
	50
	-16.6
	Rayleigh

	12
	96.5
	-26.2
	Rayleigh
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