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[bookmark: dbreak]The example values presented in the following tables can be used to verify the correct software implementation of the prediction methods of Recommendation ITU-R P.530-14 concerning the statistics of:
•	fading due to multipath;
•	rain attenuation;
•	XPD outage due to clear sky;
•	XPD outage due precipitation attenuation;
•	distortion due to selective fading;
•	space diversity outage;
•	total outage.
For each case shown, the intermediate and final results listed should be obtained if the given input values are used.
It should be noted that the examples do not represent any particular measurement programme, system, terrestrial microwave link, or frequency allocation, but are provided to demonstrate the range of computational capability of the prediction method.
It should be also noted that the intermediate and final values are shown with more precision than required for the appropriate implementation of the prediction method to assist users in tracing possible problems with the implementation.


General information
These new validation examples are the update of the validation examples submitted by Canada in 2011 (Document 3M/213). Only, Table 2 and Table 4 are affected. See notes and instructions below for details.
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Table 1
Validation examples of the fading due to multipath model – all percentages of time (§ 2.3.1 and § 2.3.2 of Recommendation ITU-R P.530-14 using
Recommendations ITU-R P.453-9 for the point refractivity gradient)
	
	Input values
	Intermediate values
	Final results

	No
	Latitude
(°N)
	Longitude (°E)
	Path length d (km)
	Antenna height he (m)
	Antenna height hr (m)
	Frequency f (GHz)
	dN1 (N‑unit/km)
	Geoclimatic factor K
	Multipath occurrence factor p0 (%)
	Transition fade depth At (dB)
	pW for A = 2 dB (%)
	pW for A = 5 dB (%)
	pW for A = 10 dB (%)
	pW for A = 30 dB (%)

	1
	39.55
	116.25
	80
	100
	55
	2
	–333.54
	1.998E-4
	138.7
	27.5705
	25.86
	10.71
	4.842
	0.1387

	2
	38
	23.4
	60
	45
	30
	6
	–594.75
	0.001013
	974.3
	28.5864
	37.24
	25.06
	19.18
	0.9743

	3
	29.46
	264.78
	45
	500
	610
	8
	–324.14
	1.884E-4
	9.652
	26.1815
	15.15
	3.141
	0.6869
	9.652E-3


Table 2
Validation examples of the long-term rain attenuation model (§ 2.4.1 of Recommendation ITU-R P.530-14
using Recommendations ITU-R P.837-5 for rain rate and ITU-R P.838-3 for specific attenuation)
	Input values
	Intermediate values
	Final results

	No
	Latitude
(°N)
	Longitude
(°E)
	Frequency f
(GHz)
	Path length d 
(km)
	Pol
	Polarizationtilt angle τ
(°)
	R001 
(mm/h)
	γr 
(dB/km)
	r
	deff 
(km)
	A0.001 (dB)
	A0.01 (dB)
	A0.1 
(dB)
	A1 
(dB)

	1
	–22.5
	317
	13
	20
	L
	90
	53.7662
	2.5140
	0.51333
	10.2650
	51.8956
	25.8058
	9.7859
	2.8463

	2
	1.17
	103.51
	18
	10
	L
	0
	105.5145
	10.9347
	0.5085
	5.0851
	109.8449
	55.6038
	21.0394
	5.9851

	3
	48.52
	2.2
	30
	8
	L
	90
	33.7179
	5.6863
	0.6373
	5.0981
	55.6883
	28.9890
	10.9312
	3.0032


Table 3
Validation examples of XPD outage due to clear-air effects (§ 4.1 of Recommendation ITU-R P.530-14)
	
	Input values
	Intermediate values
	Final results

	No
	Multipath occurrence factor p0 (%)
	P0 = p0/100
	XPDg (dB)
	Vertical antenna separation st (m)
	Wavelength λ (m)
	C0/I 
(dB)
	XPIF 
(dB)
	XPD0 (dB)
	Multipath activity η
	kXP
	Q
	C
	XPD margin MXPD (dB)
	Outage probability PXP 

	1
	138.7
	1.387
	40
	0
	0.15
	15
	0
	40
	0.2256
	0.700
	9.4372
	49.4372
	34.4372
	4.9930E-4

	2
	974.3
	9.743
	30
	1
	0.05
	20
	0
	35
	0.6681
	0.7005
	13.1845
	48.1845
	28.1845
	1.4799E-2

	3
	9.652
	0.09652
	42
	2
	0.0375
	25
	20
	40
	0.0340
	0.7034
	6.0542
	46.0542
	41.0542
	7.5717E-6


Table 4
Validation examples for predicting XPD outage due to precipitation effects (§ 4.2.2 of Recommendation ITU-R P.530-14)
	Input values
	Intermediate values
	Final results

	No
	Latitude 
(°N)
	Longitude 
(°E)
	Frequency f (GHz)
	Path length d (km)
	Pol τ (°)
	C0/I (dB)
	U0
	XPIF (dB)
	A0.01 (dB)
	U
	V
	Ap (dB)
	m
	n
	Outage probability PXPR

	1
	–22.5
	317
	13
	20
	90
	15
	15
	12
	25.8058
	48.42	20,8381522399266	151,207828111670	39,2786006533252	
	20.84
	151.21
	39.2786
	-5.3357
	4.6169e-08

	2
	1.17
	103.51
	18
	10
	0
	20
	15
	0
	55.6038
	52.66	22,1672462424059	29,7346351781868	15,0952115323682	
	22.17
	29.73
	15.0952
	-1.3288
	4.6901 e-04

	3
	48.52
	2.2
	30
	8
	90
	25
	15
	0
	28.9890
	59.31	22,6000000000000	32,9839414224825	22,7224045883904	
	22.60
	32.98
	22.7224
	-2.1565
	6.9736e-05






Table 5
Validation examples of the distortion due to selective fading model (§ 5.1 of Recommendation ITU-R P.530-14 using
Recommendations ITU-R F.1093-2 for the signature parameters)
	
	Input values
	Intermediate
	Final results

	No
	Latitude
(°N)
	Longitude
(°E)
	Path length d (km)
	Frequency f
 (GHz)
	Multipath occurrence factor p0 (%)
	Multipath activity η
	Baud period T (ns)
	Modulation
	Normalized system parameter Kn,M
	Normalized system parameter Kn,NM
	Mean delay τm (ns)
	Selective outage probability Ps

	1
	39.55
	116.25
	80
	2
	138.7
	0.2256
	105
	8-PSK
	7.0
	7.0
	1.2896
	1.024E-3

	2
	38
	23.4
	60
	6
	974.3
	0.6681
	77
	16-QAM
	5.5
	5.5
	0.8872
	2.098-3

	3
	29.46
	264.78
	45
	8
	9.652
	0.0340
	35.5
	64-QAM
	15.4
	15.4
	0.6104
	6.664E-4


Table 6
Validation examples of the non-selective space diversity improvement model (§ 6.2.4 of Recommendation ITU-R P.530-14)
	
	Input values
	Final results

	No
	Path length d 
(km)
	Frequency f 
(GHz)
	Multipath occurrence factor p0 (%)
	Antenna vertical separation S (m)
	Absolute difference in antenna gains V (dB)
	Fade depth A (dB)
	Diversity improvement Ins

	1
	80
	2
	138.7
	15
	4
	30
	7.4264

	2
	60
	6
	974.3
	10
	1
	30
	1.0560

	3
	45
	8
	9.652
	5
	6
	30
	18.0006


Table 7 
Validation examples of the space diversity outage probability model (§ 6.2.5.1 of Recommendation ITU-R P.530-14)
	
	Input values
	Intermediate values
	Final results

	No
	Non-selective outage probability Pns = pw/100 (A = 30 dB)
	Selective outage probability Ps
	Diversity improvement Ins
	Multipath activity η
	Non-selective correlation coef. kns
	Correlation coefficient rw
	Selective correlation coef. ks
	Non-selective diversity outage probability Pdns
	Selective diversity outage probability Pds
	Total diversity outage probability Pd

	1
	0.001387
	1.024E-3
	7.4264
	0.2256
	0.9769
	0.9715
	0.9677
	1.8677E-4
	7.3097E-05
	3.192-04

	2
	0.009743
	2.098-3
	1.0560
	0.6681
	0.9923
	0.9908
	0.9820
	9.226E-3
	1.8452E-04
	9.886E-03

	3
	0.00009652
	6.664E-4
	18.0006
	0.0340
	0.9741
	0.9681
	0.9657
	5.3621E-6
	1.9337E-04
	2.111-04


Table 8
Prediction of total outage due to clear-air effects (§ 7 of Recommendation ITU-R P.530-14)
	
	Input values
	Final results

	No
	Non-selective outage probability Pns = pw/100 (A = 30 dB)
	Selective outage probability Ps
	XPD outage probability PXP 
	Diversity outage probability Pd
	Total outage probability without diversity Pt
	Total outage probability with diversity Pt

	1
	0.001387
	1.024E-3
	4.9930E-4
	3.192-04
	2.910E-03
	8.185E-04

	2
	0.009743
	2.098-3
	1.4799E-2
	9.886E-03
	2.664E-02
	2.469E-02

	3
	0.00009652
	6.664E-4
	7.5717E-6
	2.111-04
	7.705E-04
	2.187E-04
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NOTE 1  In Table 1, the point refractivity gradient in the lowest 65 m of the atmosphere not exceeded for 1% of an average year, dN1, is calculated using Recommendation ITU-R P.453-9. For the calculation of the geoclimatic factor K and the percentage of time p0 that the fade depth A = 0 dB is exceeded, the corresponding quick calculation equations (5) and (8) – which is the same as equation. (11) – are employed, respectively.
NOTE 2  In Table 2, the  and k parameters of the specific rain attenuation are computed using the sum-formula recommended in Recommendation ITU-R P.838-3, while for rain rate statistics the maps in Recommendation ITU-R P.837-5 are used.

NOTE 3 – The example in the first row of Table 4 (where an XPIC device is used) yields a value for n less than –3. In this case, the outage BER < .
NOTE 4  In Table 5, equation (68), which is a more compact version of equation. (67) is used. The normalized system parameter for each modulation is obtained from Recommendation ITU-R F.1093-2.
NOTE 5 – The total outage probability due to rain is calculated from taking the largest value between Prain and PXPR.
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