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	Summary:

	This document contains main parameters of cable TV broadcasting head-ends which are used in the Russian Federation, also it provides accuracy comparison of the ITU-R models P.1546 and P.1812 for taking into account of field strength prediction errors during calculation of power level for White Space Devices (WSD) in the frequency band 470-862 MHz.



	Proposal:

	To consider characteristics of cable TV broadcasting head-ends which are used in the Russian Federation in studies of  SE43, and include correction of propagation model errors in methodology for calculation of WSD power levels


	Background:

	The 59th meeting of the WG SE tasked SE43 to estimate whether interference scenarios on cable head-ends are already covered in ECC Report 159, and if necessary to develop such corresponding scenarios. The request to provide technical parameters of head-ends was sent to the ETSI. 
Also on the 9th meeting of the SE43 the EBU presented the document (SE43(11)11) which proposes the methodology of consideration propagation model errors in the SE43 studies. The following contribution additionally presents the results of accuracy comparison of the propagation models P.1546 and P.1812 which are most frequently used in the radio-broadcasting service. 



1. Technical characteristics of cable TV broadcasting headends 
In many large and middle cities of the Russian Federation terrestrial TV broadcasting a signal is delivered through the cable distributed networks. Thereby, implementation of WSD in the frequency band 470-790 MHz should not reduce the quality of the air signals, in particular, should be excluded any interferences to the head-ends receiving stations of cable networks.  
The table 1 presents the main parameters of cable broadcasting head-ends which are used in the Russian Federation.
Table 1.  Parameters of headends which are used in the Russian Federation
	№
	Parameter
	Value

	1
	Minimum receiver antenna gain 
	

	
	- IV band
	10 dBd

	
	- V band
	12 dBd

	2
	Noise ratio of antenna amplifier
	2.5 dB

	3
	Minimum  signal to noise ratio on the output of antenna amplifier 
	30 dB

	4
	Minimum antenna height
	20 m


Proposal: 

It is proposed to take into account characteristics of head-ends presented in the table 1 in the current PT SE43 studies.  

2. Accuracy comparison of the propagation models Р.1546 and Р.1812
Implementation of WSD in the frequency band 470-790 MHz may have a significant impact on application of this band by other services. For instance, currently  it is individually estimated impact of each potential interference source on the existing broadcasting networks during frequency planning of terrestrial broadcasting networks. In additional, in the most complicated cases, particularly when there is a low reliability of calculations, there may be conducted a test operation of newly commissioned transmitting devices, during which their parameters can be changed in case of interference to existing TV stations. 
However, such procedure is inapplicable for the WSD which can make decisions on using frequency channels in the band 470-790 MHz either autonomously or based on the information from database. Therefore in order to avoid interferences to the existing services in the band 470-790 MHz and to determine   allowed WSD power level, additional parameters particularly errors of propagation models should be taken into account. 
Proposals to  consider propagation models errors have been presented in the EBU document (SE43(11)11), additional comparisons of  errors for Recommendations  P.1546 and P.1812  are presented below. 

For the consideration the different propagation paths have been taken from the ITU database and from the Russian Federation national measurements. Thirty propagation paths in total with lengths from 3.73 km to 173 km in the frequency band 470-790 MHz were analyzed. Comparisons were made for 50% of the time and locations, which affords the ground to assume that the basic mechanism of propagation is under the conditions of the direct sight and diffraction. The main parameters of the propagation paths and the results of field strength calculations according to the recommendations are listed in the Table 2. 

As it can be noticed from the table 2, the mean calculation error of field strength according to the Recommendations P.1546 and P.1812 equals -6.45 and 0.112 dB and standard deviation equals 6.5 dB and 8.73 dB, respectively. 

Proposal: 

It is proposed to consider propagation model errors (mean error and standard deviation) in the S43 studies according to the methodology presented in the document SE43(11).
Table 2. Propagation path parameters and calculation results
	Number of the propagation path
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Propagation path length, km
	119,7
	78,8
	81,4
	86,6
	91
	45,8
	81,25
	48,2
	55,7
	96,4
	5,4
	5,7
	9,7
	9,6
	9,9

	Frequency, MHz
	410
	519,3
	519,3
	519,3
	519,3
	524,3
	567,3
	631,3
	652,8
	652,8
	674
	674
	674
	674
	674

	Profile characteristic
	Maximum value, m
	1421
	72,792
	73,6
	75,34
	78,1
	6,498
	170,3
	-3,8
	-11,5
	-23
	-50
	-12,1
	4,007
	-26,54
	12,01

	
	Number of obstacles
	2
	3
	3
	3
	3
	3
	1
	3
	3
	3
	0
	0
	1
	0
	1

	
	Antenna height, m
	Transmit
	6,6
	361
	361
	361
	361
	131
	15
	150
	111
	111
	120
	120
	120
	120
	120

	
	
	Receive
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10
	8,5
	8,5
	8,5
	8,5
	8,5

	Gain E, dB µW/m
	Measurements
	53,6
	84,1
	80,2
	80,2
	77,5
	64,6
	69,4
	57,1
	43,4
	60,8
	80,2
	77,5
	64,6
	69,4
	57,1

	
	R.1546
	50,9
	87,4
	74,5
	72,56
	72,05
	59,34
	63,17
	46,56
	36,17
	53,7
	72,56
	72,05
	59,34
	63,17
	46,56

	
	R.1812
	69,6
	94,8
	87,6
	84,71
	84,34
	59,96
	79,77
	38,88
	33,25
	62,1
	84,71
	84,34
	59,96
	79,77
	38,88

	Error parameter, dB
	∆E=E - Emeas
	R.1546
	-2,7
	3,3
	-5,7
	-7,64
	-5,45
	-5,26
	-6,23
	-10,5
	-7,23
	-7,12
	-7,64
	-5,45
	-5,26
	-6,23
	-10,5

	
	
	R.1812
	16
	10,7
	7,37
	4,51
	6,84
	-4,64
	10,37
	-18,2
	-10,2
	1,31
	4,51
	6,84
	-4,64
	10,37
	-18,2

	
	Mean error
	R.1546
	-6,45

	
	
	R.1812
	0,11

	
	Standard deviation
	R.1546
	6,5

	
	
	R.1812
	8,73


Table 2. Propagation path parameters and calculation results (cont)
	Number of the propagation path
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	Propagation path length, km
	9,9
	15,8
	15,9
	52,6
	25,9
	26
	25,9
	37,4
	43
	45,6
	50
	38,7
	48,4
	9
	20

	Frequency, MHz
	674
	674
	674
	674
	674
	674
	674
	735,3
	735,3
	735,3
	735,3
	735,3
	735,3
	735,3
	735,3

	Profile characteristic
	Maximum value, m
	7,25
	-2,54
	-0,47
	7
	5,98
	-7,8
	-3,21
	-0,72
	-0,19
	-0,2
	-0,5
	14,37
	-16
	1,22
	-11

	
	Number of  obstacles
	1
	1
	1
	1
	1
	1
	1
	3
	3
	3
	3
	3
	3
	1
	1

	
	Antenna height, m
	Transmit
	120
	120
	120
	120
	120
	120
	120
	163
	163
	163
	163
	117
	117
	117
	117

	
	
	Receive
	8,5
	8,5
	8,5
	8,5
	8,5
	8,5
	8,5
	10
	10
	10
	10
	10
	10
	10
	10

	Gain E, dB µW/m
	Measurements 
	43,4
	60,8
	57,7
	52,6
	52
	59,3
	65,8
	57,7
	52,6
	52
	59,3
	65,8
	53,6
	84,1
	80,2

	
	R.1546
	36,17
	53,7
	53,64
	41,2
	42,5
	48,3
	48,3
	53,64
	41,2
	42,5
	48,3
	48,3
	50,9
	87,4
	74,5

	
	R.1812
	33,25
	62,1
	59,62
	41,8
	42,7
	64,4
	61
	59,62
	41,8
	42,7
	64,4
	61
	69,6
	94,8
	87,6

	Error parameter, dB
	∆E=E – Emeas
	R.1546
	-7,23
	-7,12
	-4,06
	-11
	-9,5
	-11
	-17,5
	-4,06
	-11
	-9,5
	-11
	-17,5
	-2,7
	3,3
	-5,7

	
	
	R.1812
	-10,2
	1,31
	1,92
	-11
	-9,3
	5,09
	-4,83
	1,92
	-11
	-9,3
	5,09
	-4,83
	16
	10,7
	7,37

	
	Mean error
	R.1546
	-6,45

	
	
	R.1812
	0,11

	
	Standard deviation
	R.1546
	6,5

	
	
	R.1812
	8,73
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