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Annex B (normative):
Propagation Conditions
[bookmark: _Toc232582133]The propagation conditions and channel models for various environments are specified. For each environment a propagation model is used to evaluate the propagation pathless due to the distance. Channel models are formed by combining delay profiles with a Doppler spectrum, with the addition of correlation properties in the case of a multi-antenna scenario.
B.0	No interference
The downlink connection between the System Simulator and the UE is without Additive White Gaussian Noise, and has no fading or multipath effects.
B.1	Static propagation condition
The downlink connection between the System Simulator and the UE is an Additive White Gaussian Noise (AWGN) environment (unless otherwise stated) with no fading or multipath effects.
B.1.1	Definition of Additive White Gaussian Noise (AWGN) Interferer
Note that the AWGN interferer can be used in static propagation conditions, or in conjunction with multi-path fading.
The acceptable uncertainties of the AWGN interferer are defined in Annex F.
B.2	Multi-path fading Propagation Conditions
The multipath propagation conditions consist of several parts:
-	A delay profile in the form of a "tapped delay-line", characterized by a number of taps at fixed positions on a sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay spanned by the taps.
-	A combination of channel model parameters that include the Delay profile and the Doppler spectrum that is characterized by a classical spectrum shape and a maximum Doppler frequency
-	A set of correlation matrices defining the correlation between the UE and eNodeB antennas in case of multi-antenna systems.

B.2.1	Delay profiles
The delay profiles are derived from the TR 38.811 [13] NTN-TDL models for the desired delay spread and tap resolution. After scaling the normalized delay spread values for each tap by the desired RMS delay spread, the tap delays are quantized to a delay resolution of 5ns by rounding to the nearest multiple of the delay resolution. 
Table B.2.1-1: Delay profiles for IoT NTN channel models
	Type
	Model
	Delay spread (r.m.s.)
	Delay resolution

	NLOS
	NTN-TDLA100
	100 ns
	5 ns

	LOS
	NTN-TDLC5
	5 ns
	5 ns



Table B.2.1-2: NTN-TDLA100 (DS = 100 ns)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	0
	Rayleigh

	2
	110
	-4.7
	Rayleigh

	3
	285
	-6.5
	Rayleigh



Table B.2.1-3 NTN-TDLC5 (DS = 5 ns)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-0.6
	LOS path

	
	0
	-8.9
	Rayleigh

	2
	60
	-21.5
	Rayleigh

	Note 1:	Tap #1 follows a Rician distribution.



Table B.2.1-4: Delay profiles for E-UTRA channel models
	Model
	Number of 
channel taps
	Delay spread
(r.m.s.)
	Maximum excess tap delay (span)

	Extended Pedestrian A (EPA)
	7
	45 ns
	410 ns

	Extended Vehicular A model (EVA)
	9
	357 ns
	2510 ns

	Extended Typical Urban model (ETU)
	9
	991 ns
	5000 ns



Table B.2.1-5: Extended Pedestrian A model (EPA)
	Excess tap delay [ns]
	Relative power
[dB]

	0
	0.0

	30
	-1.0

	70
	-2.0

	90
	-3.0

	110
	-8.0

	190
	-17.2

	410
	-20.8



Table B.2.1-6: Extended Vehicular A model (EVA)
	Excess tap delay [ns]
	Relative power
 [dB]

	0
	0.0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	710
	-9.1

	1090
	-7.0

	1730
	-12.0

	2510
	-16.9



Table B.2.1-7: Extended Typical Urban model (ETU)
	Excess tap delay [ns]
	Relative power
[dB]

	0
	-1.0

	50
	-1.0

	120
	-1.0

	200
	0.0

	230
	0.0

	500
	0.0

	1600
	-3.0

	2300
	-5.0

	5000
	-7.0



B.2.2	Combinations of channel model parameters
The propagation conditions used for the performance measurements in multi-path fading environment are indicated as a combination of a channel model name and a maximum Doppler frequency, i.e., NTN-TDLA<DS>-<Doppler>, or NTN-TDLC<DS>-<Doppler> where '<DS>' indicates the desired delay spread and '<Doppler>' indicates the maximum Doppler frequency (Hz).
Table B.2.2-1 show the propagation conditions that are used for the performance measurements in multi-path fading environment for NLOS and LOS propagation conditions.
Table B.2.2-1: Channel model parameters for NTN
	Combination name
	Model
	Maximum Doppler frequency

	NTN-TDLA100-10
	NTN-TDLA100
	10 Hz

	NTN-TDLA100-200
	NTN-TDLA100
	200 Hz

	NTN-TDLC5-30
	NTN-TDLC5
	30 Hz

	NTN-TDLC5-200
	NTN-TDLC5
	200 Hz
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