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1. Introduction
In RAN4#88 the WF for channels models was approved [1]. The following were agreed for FR2 channel models: 
	Confirm Working assumption: Channel Model Option 1 will be used for FR2.
TDL Model
· TDL-A: 30 ns RMS delay spread 
· FFS if additional models are needed
· Option 1: TDL-C: {60-80} ns RMS delay spread 
· Option 2: TDL-D: [10-30] ns RMS delay spread 
· Other models are not precluded
Doppler spread
· Low speed: 75 Hz for simulation assumptions
· High speed: 300 Hz for simulation assumptions
Channel models of simulation alignment
· Model 1: TDL-A: 30 ns 75 Hz for CSI / PDCCH/ PDSCH/ PBCH 
· Model 2: TDL-A: 30 ns 300 Hz for PDCCH/ PDSCH / PBCH
· Note: use channel models without simplifications for simulation alignment in RAN4 88bis
Channel models simplification
· The maximum number of taps: [12]
· 5 ns quantization grid (200MHz sampling frequency)
· Follow same procedure as for FR1 to generate the final channel models




In this contribution we provide the channel models for FR2.
2. Discussion
TDL Models
TDL-A with 30ns was agreed to be used for FR2. It was FFS if additional channel models were needed the options for additional channels were:
· Option 1: TDL-C: {60-80} ns RMS delay spread 
· Option 2: TDL-D: [10-30] ns RMS delay spread 
In RAN4#88, in [2] we show that the delay spread in FR2 considering Tx-Rx beamforming is limited to 30ns. The delay spread range of 60-80ns is very large for FR2 scenarios. Hence we propose not to use TDL-C with [60-80] ns to define requirements in FR2.
The LOS channel model TDL-D doesn’t stress the UE performance. There might not be any aspect tested in the UE by defining requirements with TDL-D/ LOS channel model.
Observation #1: TDL-C with 60-80ns are not suitable for modelling FR2 propagation conditions
Observation #2: TDL-D/ LOS channel model doesn’t stress UE performance and hence not suitable to define requirements in FR2
Proposal#1: Define UE demodulation requirements in FR2 with TDL-A-30ns.  TDL-C-[60-80]ns and TDL-D-[10-30]ns shall not be used for defining UE demodulation requirements in FR2
Simplified TDL Models
The way forward for the channel model simplification for FR2 in [1] was:
· The maximum number of taps: [12]
· 5 ns quantization grid (200MHz sampling frequency)
· Follow same procedure as for FR1 to generate the final channel models
In our companion paper [3], we analyse different simplification methods and propose to use the method of choosing strongest paths contributing to 90% of total power for TDL-A.
[image: ]
Figure 1: FCF of TDL-A Channel
Based on visual inspection of the FCF of the modified TDL-A channel with strongest paths contributing to 90% of total power, it is suitable for channel BWs up to 100MHz, with 5ns delay grid quantization. Also, in Rel-15 the NR UE demodulation requirements in FR2 are defined with maximum CBW of 100MHz. 

Proposal #2: Use simplification method of choosing strongest paths contributing to 90% of total power for TDL-A

For TDL-A the re-normalized channel model and the channel model with the delay spread scaling of 30ns and 5ns delay quantization are provided in table below.
Table 1: TDL Channel Model for FR2
	TDL-A-Mod
	Tap #
	Normalized delay
	Power in [dB]

	1
	0.624161
	0

	2
	0.657829
	-2.2

	4
	0.753439
	-6

	5
	0.878467
	-8.2

	7
	0.939755
	-10.5

	3
	0.959041
	-4

	6
	1.096327
	-9.9

	8
	1.245053
	-7.5

	9
	3.101683
	-6.6

	10
	4.105341
	-10.8

	11
	4.99819
	-11.3



	TDL-A-30
	Tap #
	Path delay [ns]
	Power in [dB]

	1
	20
	0.0

	2
	25
	-6.0

	3
	30
	-5.2

	4
	35
	-7.6

	5
	95
	-8.6

	6
	125
	-12.8

	7
	150
	-13.3








3. Conclusion
In this paper we provide our views on additional channel models and simplified TDL channel models for FR2. Our observations and proposals are summarized below:
Observation #1: TDL-C with 60-80ns are not suitable for modelling FR2 propagation conditions
Observation #2: TDL-D/ LOS channel model doesn’t stress UE performance and hence not suitable to define requirements in FR2
Proposal#1: Define UE demodulation requirements in FR2 with TDL-A-30ns.  TDL-C-[60-80]ns and TDL-D-[10-30]ns shall not be used for defining UE demodulation requirements in FR2
Proposal #2: Use simplification method of choosing strongest paths contributing to 90% of total power for TDL-A
Proposal #3: Define the following channel models for demodulation and CSI requirements in FR2:
	TDL-A-30
	Tap #
	Path delay [ns]
	Power in [dB]

	1
	20
	0.0

	2
	25
	-6.0

	3
	30
	-5.2

	4
	35
	-7.6

	5
	95
	-8.6

	6
	125
	-12.8

	7
	150
	-13.3




	TDL-A-Mod
	[bookmark: _GoBack]Tap #
	Normalized delay
	Power in [dB]

	1
	0.624161
	0

	2
	0.657829
	-2.2

	4
	0.753439
	-6

	5
	0.878467
	-8.2

	7
	0.939755
	-10.5

	3
	0.959041
	-4

	6
	1.096327
	-9.9

	8
	1.245053
	-7.5

	9
	3.101683
	-6.6

	10
	4.105341
	-10.8

	11
	4.99819
	-11.3
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