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[bookmark: _Ref390715101][bookmark: _Toc390755249]Introduction 
This paper outlines the methodology and assumptions used to calculate the protection ratios in support of the June 2014 proposed amendments to RALI FX 3 Appendix 1 “RF Channel Arrangements and Assignments Instructions” (1).  For details of the proposed changes refer to SP 2014/05, “Proposed changes to channel arrangements for microwave fixed point-to-point links” (2) and supplement “Proposed amendments to RALI 3 Appendix 1 “RF Channel Arrangements and Assignments Instruction” (3). 

Consistent with the approach used in first developing RALI FX 3, for new channel rasters protection ratios have been calculated by first determining the co-channel protection for a notional path length and then using  frequency dependent rejection[footnoteRef:1] (FDR) technique as a model of the interference between a transmitter and receiver calculate protections for various frequency offsets.  [1:  Frequency dependent rejection:  a measure of the rejection produced by the receiver selectivity curve on an unwanted transmitter emission spectra.] 


Calculation of co-channel protection ratios requires assumptions about required fade margin, receiver noise floor, receive threshold level (receiver selectivity) and transmitted emission spectral density. 

The required information has been sourced from ITU-R and ETSI documents.

To calculate protections between new channel rasters and existing channel raster, the FDR approach has been used.  For calculation purposes, for existing channel rasters receiver selectivity and transmitted emission spectral density have been determined (reversed engineered) using existing protection ratios and ITU-R and ETSI information.  


[bookmark: _Toc390754952][bookmark: _Toc390755250][bookmark: _Toc390754953][bookmark: _Toc390755251][bookmark: _Toc390754954][bookmark: _Toc390755252][bookmark: _Toc390755253]Protection Ratio Methodology 
This section details the methodology used to calculate the protection ratios for new channel rasters. The co-channel protection ratio is first calculated and then adjacent channel protection ratio determined from it. 

[bookmark: _Toc390755254]Co-channel Protection Ratio calculations
As outlined in earlier versions of RALI FX3 co-channel protection is calculated in terms of the allowable level of interference which degrades a typical receiver threshold and path fade margin.  The equation is: 


 
where 
Tmx is receiver threshold for specified S/N and BER  [dBm],
FM is fade margin in [dB] and 
Iall  is minimum allowable interference level [dBm].

With reference ETSI EN 302 217-2-2 (4)  Tmx (RSL - receiver signal level in the ESTI standard) can be determined for a specified bandwidth, spectral efficiency (spectral class) and required BER.

The maximum allowable interference power can be calculated as follows:



where 
k is Boltzmann constant [W/(Hz K)]
T is absolute temperature [K],
 B is receiver bandwidth [Hz], 
NF is noise figure [dB], 
I/N is interference to noise level [dB]. 
  
For the range of frequency bands 1-50 GHz noise figures (NF) values can be found in the ETSI TR 101 854 (5). For new channel rasters, protection ratio calculation has been based on 10-6 BER, compared to 10-3 BER when RALI FX 3 was first developed. The interference-to-noise (I/N) value generally depends of frequency bands and sharing conditions. It is taken to be 6 dB as recommended in the ITU-R F.758-5 (6). 

Fading Mechanisms
Two fading mechanisms need to be considered when determining fade margin (FM): multipath and rain fading. Multipath fading describes the combination of various clear-air fading mechanisms such as surface and atmospheric multipath, beam spreading etc. Rain fading occurs as a result of absorption and scattering by hydrometeors as rain, snow, hail and fog. Multipath fading is the dominant fading factor below 10 GHz. Rain fading is the dominant fading factor for frequencies above 18 GHz. Between 10 GHz and 18 GHz both fading mechanisms need to be considered. 

Fade margin are to be calculated for the notional path lengths as listed in 

[bookmark: _Toc390755255]Multipath fading
As outlined in Appendix 4 of RALI FX 3, ITU-R Rec.530-6 (7) is used to calculate multipath fade margin and hence path length correction factors for paths length different than the benchmarked notional path length.  While path length correction factors will be continued to reference against ITU-R Rec.530-6, for the new channel rasters co-channel protections ratios will be calculated using the more recent  ITU-R Rec 530-15 [10].  It is acknowledged that a review of RALI FX 3 is required to consider the latest ITU-R documentation; however that is a larger task that will be considered at later date. 

From Rec 530-15 the fade margin can be calculated as follows:



where:
	 hL is altitude of the lower antenna (above sea level) [m];
	|ɛp |=|hr-he|/d is the magnitude of the path inclination in mrad;
	hr and he are emitting and receiving antenna heights (above sea level) [m];  
	K is geoclimatic factor calculated by using the point refractivity gradient (dN1).


where:
dN1 is point refractivity gradient in the lowest 65 m of the atmosphere not exceeded for 1% of an average year. It is provided on a 1.5 grid in latitude and longitude in Recommendation ITU-R P.453 (8).  

[bookmark: _Toc390755256]Rain fading
Rain attenuation,  [db/km] depends of frequency, polarisation and rain rate  and is given by:
 	

Parameters α and β are provided in Rec. ITU-R P.838 (9) and rain rate statistics are detailed in Rec. ITU-R P.837 (10). 

As a rain is not uniform, only a part of path is affected by rain, the effective path length has to be calculated.  

From the Rec ITU-R P.530-6, the effective path length factor can be calculated as:

			   and 

From the Rec ITU-R P.530-15, the effective path length factor can be calculated as:



Finally, an estimate of the path attenuation exceeded for 0.01% of the time is given by:



For other percentage of time in the range 0.001% to 1%, the attenuation can be calculated from Rec ITU-R 530.


For path length and geoclimatic factor that are different from reference values, the correction factors are then used to calculate the protection ratios. 

[bookmark: _Toc390755257]Correction Factors calculations
No changes to path length correction factors, the existing graphs continue to apply.

[bookmark: _Toc390755258]Adjacent Channel Protection Ratio calculations
The adjacent channel protection ratio is calculated by subtracting the frequency dependant rejection (FDR) factor from co-channel protection ratio. 



[bookmark: _Toc390755259]Adjacent Channel Protection Ratio Assumption
The approach for determining the spectral separation for the specification of protection ratios is the same as has been used previously in RALI FX 3. The FDR calculations are calculated:
Using transmitter emission masks and receiver selectivity curves as detailed in section 3;
at frequency offsets referenced to channel centre frequencies;
for closest possible co-channel permutation to the furthest spectral limit of both transmitter emission mask and receiver selectivity curve.  These are modelled out to ±250 precent of channel bandwidth around the channel centre frequency.  Hence the maximum offset between channel centre is 2.5 times the transmitter and receiver bandwidth; and
for all possible discrete channel offsets between the above two points.   

[bookmark: _Toc390755260]Frequency Dependant Rejection
Recommendation ITU-R SM.337 (11) defines frequency dependant rejection (FDR) as a measure of the interference coupling mechanism between interferer and receiver.  The goal is to provide an estimate of the minimum frequency and distance separation between interferer and receiver required for acceptable receiver performance.  The FDR is defined by:



where 
P(f) is power spectral density (emission mask) of the interfering signal [W/Hz], 
H(f) is frequency response of the receiver (receiver selectivity) and 
∆f=ft-fr  is frequency offset between transmitter’s – ft and receivers’ frequency - fr. [Hz] 

The FDR can be divided into two terms, the on-tune rejection (OTR) and off-frequency rejection (OFR) as follows:
				

where 
				

and


The on-tune rejection, also called the correction factor, can often be approximated by:

                                       for BR  BT

where 
BT and BR are interferer and receivers bandwidths [MHz] respectively.

Transmitter power spectral density masks have been determined using ETSI EN 302 217 (4) and receiver selectivity using ETSI TR 101 854 (5).
[bookmark: _Toc348105635][bookmark: _Ref390715054][bookmark: _Ref390715070][bookmark: _Ref390715105][bookmark: _Toc390755261]Equipment Performance Assumptions

[bookmark: _Toc298924672][bookmark: _Toc300909555][bookmark: _Toc348105636]This section details the assumptions related to the applicability of the interference protection methodology. A summary of parameters is at Appendix A

[bookmark: _Toc390755262]Transmitter assumptions

[bookmark: _Toc390755263]Radiofrequency spectrum mask 
The emission masks, proposed for the updated version of Appendix 1 of RALI FX3, are:
applicable for digital services only;
based on the ETSI EN 302 217 standard, which lists a set of radiofrequency spectrum masks in accordance with their associated spectral efficiency classes;
determined by applying already defined protection ratios from Appendix 1 of RALI FX3 for currently available channel arrangements in order to maintain consistency for all current and future licensees,
specified, for proposed wider channel arrangements, using a higher order spectral efficiency where consistent with the channel arrangements in other frequency bands;
defined for the limits up to and including ±250 precent of channel bandwidth around the channel centre frequency ;
for 50 MHz channel, as not been defined by ETSI standards, it has been obtained from the 56 MHz mask by scaling with the 50/56 factor;
specified for 80 MHz channel. Based on CEPT/ERC/REC 12-06 E Recommendation (12), the same spectral efficiency (class 5) as for 40 MHz should be adopted for 80 MHz channels.  

[bookmark: _Toc390755264]Spectral efficiency classes
The ETSI EN 302 217 standard specifies different classes of equipment in accordance to their spectral efficiency. The spectral efficiency classes are defined for typical modulation formats and are limited by a “minimum radio interface capacity (RIC) density” (Mbit/s/MHz). 

The list of spectral efficiency classes used for protection ratio evaluation, their minimum RIC density and typical modulation are given in Table 1.

	[bookmark: _Ref390714853]Table 1  — Spectral efficiency classes details

		Spectral efficiency class
	Minimum RIC density (Mbit/s/MHz)
	Modulation

	1*
	0.57
	2-states modulation schemes (2 FSK, 2 PSK etc)

	2
	1.14
	4-states modulation schemes (4 FSK, 4 QAM etc)

	3
	1.7
	8-states modulation schemes (8 PSK etc)

	4L
	2.28
	16-states modulation schemes (16 QAM, 16 APSK etc)

	4H
	3.5
	32-states modulation schemes (32 QAM, 32 APSK etc)

	5L
	4.2
	64-states modulation schemes (64 QAM etc)

	5H
	4.9
	128-states modulation schemes (128 QAM etc)




	* Note: class 1 spectral efficiency is below the minimum requirement defined by the RALI FX3.



[bookmark: _Toc390755265]Emission masks
Emission masks are specified in ETSI EN 302 217 standard.  For the purpose of coordination, the emission masks are determined as minimum requirements as shown in Table 2.  Emission masks are show at Appendix B.

	[bookmark: _Ref390714909]Table 2 — Recommended emission masks

		Frequency band
	Channel width
	Recommended class

	6 GHz
	29.65 MHz
	class 4L

	
	59.3 MHz
	class 4H

	6.7 GHz
	40 MHz
	class 5

	
	80 MHz
	class 5

	7.5 GHz
	7 MHz
	class 1-3

	
	14 MHz
	class 4L

	
	28 MHz
	class 4L

	8 GHz
	29.65 MHz
	class 4L

	
	59.3 MHz
	class 4H

	10 GHz
	29.65 MHz
	class 4L

	
	59.3 MHz
	class 4H

	11 GHz
	40 MHz
	class 5

	
	80 MHz
	class 5

	13 GHz
	28 MHz
	class 4L

	15 GHz
	7 MHz
	class 1-3

	
	14 MHz
	class 4L

	
	28 MHz
	class 4L

	18 GHz
	7.5 MHz
	class 1-3

	
	13.75 MHz
	class 4L

	
	27.5 MHz
	class 4L

	
	55 MHz
	class 4H

	22 GHz
	7 MHz
	class 1-3

	
	14 MHz
	class 4L

	
	28 MHz
	class 4L

	
	50 MHz
	class 4H

	
	56 MHz
	class 4H

	28 GHz
	28 MHz
	class 5LB

	
	56 MHz
	class 5LB

	
	128 MHz
	class 5LB

	38 GHz
	7 MHz
	class 1-3

	
	14 MHz
	class 4L

	
	28 MHz
	class 4L

	50 GHz
	40 MHz
	class 5




	




[bookmark: _Toc390755266]Receiver assumptions 

[bookmark: _Toc390755267]Receiver threshold and noise figure 
ETSI EN 302 217-2 provides receiver threshold, as receiver input signal level RSL, in terms of particular receiving bandwidth.  Values used are show in Appendix A, Table 6.

For the range of frequency bands 1-50 GHz receiver noise figures (NF) values can be found in the ETSI TR 101 854. For new channel rasters, protection ratio calculation has been based on 10-6 BER. Values used are show in Appendix A, Table 5.

[bookmark: _Toc390755268]Receiver selectivity
For the purpose of the protection ratio calculation, the receiver selectivity has been derived from the corresponding emission mask as specified in the ETSI TR 101 854. The ETSI technical report specifies a conservative and more realistic approach.  Following the analysis undertaken by the ACMA on the resulting protection ratio calculations for both the conservative and more realistic receiver selectivity, the proposed protection ratios are based on the more realistic receiver approach. 

The resulting receiver masks are show at Appendix B.  For these, the receiver filter is a combination of a Nyquist filtering and 2 straight lines until the limits of 2.5 x channel bandwidth.

Nyquist receiver filter is defined by equation:

       

where 
rof  is cosine roll-of factor and 
fn  is Nyquist frequency defined by the following expression:



where
 	N equals to modulation order 2N.  

Details related to payload, overhead and modulation order are provided in the Appendix A, Table 4.
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[bookmark: _Toc390755270]Appendix A Transmitter and Receiver Characteristics

	Table 3 – Emission masks details

	Band
	Channel width (MHz)
	Modulation
	Recommended class
	k1
	f1
	k2
	f2
	k3
	f3
	k4
	f4
	k5
	f5
	k6
	f6
	k7
	f7

	6 GHz
	29.65
	16 QAM, 16 APSK
	4L
	2
	12.8
	-27
	17
	-55
	56
	 
	 
	 
	 
	 
	 
	 
	 

	
	59.3
	32 QAM, 32 APSK
	4H
	2
	24
	-10
	30
	-33
	33.6
	-40
	70
	-55
	110
	 
	 
	 
	 

	6.7 GHz
	40
	64QAM
	5
	2
	18
	-10
	21.5
	-32
	24.5
	-35
	29
	-45
	57
	-55
	77
	-55
	77

	
	80
	64QAM
	5
	2
	36
	-10
	43
	-32
	49
	-35
	58
	-45
	114
	-55
	154
	-55
	154

	7.5 GHz
	7
	4 FSK, 4QAM and 8PSK
	2,3
	1
	3.4
	-23
	4.2
	-23
	6.8
	-45
	12
	 
	 
	 
	 
	 
	 

	
	14
	16 QAM, 16 APSK
	4L
	1
	6.4
	-28
	8.8
	-55
	28
	 
	 
	 
	 
	 
	 
	 
	 

	8 GHz
	29.65
	16QAM, 16APSK etc
	4L
	2
	12.8
	-27
	17
	-55
	56
	 
	 
	 
	 
	 
	 
	 
	 

	
	59.3
	32QAM, 32APSK etc
	4H
	2
	24
	-10
	30
	-33
	33.6
	-40
	70
	-55
	110
	 
	 
	 
	 

	10 GHz
	7
	4 FSK, 4QAM and 8PSK
	2,3
	1
	3.4
	-23
	4.2
	-23
	6.8
	-45
	12
	 
	 
	 
	 
	 
	 

	
	14
	16 QAM, 16 APSK
	4L
	1
	6.4
	-28
	8.8
	-55
	28
	 
	 
	 
	 
	 
	 
	 
	 

	11 GHz
	40
	64QAM
	5
	2
	18
	-10
	21.5
	-32
	24.5
	-35
	29
	-45
	57
	-55
	77
	 
	 

	
	80
	64QAM
	5
	2
	36
	-10
	43
	-32
	49
	-35
	58
	-45
	114
	-55
	154
	 
	 

	13 GHz
	28
	16 QAM, 16 APSK
	4L
	2
	12.8
	-27
	17
	-55
	56
	 
	 
	 
	 
	 
	 
	 
	 

	15 GHz
	7
	4 FSK, 4QAM and 8PSK
	2,3
	1
	3.4
	-23
	4.2
	-23
	6.8
	-45
	12
	 
	 
	 
	 
	 
	 

	
	14
	16 QAM, 16 APSK
	4L
	1
	6.4
	-28
	8.8
	-55
	28
	 
	 
	 
	 
	 
	 
	 
	 

	
	28
	16 QAM, 16 APSK
	4L
	2
	12.8
	-27
	17
	-55
	56
	 
	 
	 
	 
	 
	 
	 
	 

	18 GHz
	7.5
	4 FSK, 4QAM and 8PSK
	2, 3
	3.4
	-23
	4.2
	-23
	6.8
	-45
	12
	3.4
	 
	 
	 
	 
	 
	 

	
	13.75
	16 QAM, 16 APSK
	4L
	1
	6.4
	-28
	8.8
	-55
	28
	 
	 
	 
	 
	 
	 
	 
	 

	
	27.5
	16 QAM, 16 APSK
	4L
	2
	12.8
	-27
	17
	-55
	56
	 
	 
	 
	 
	 
	 
	 
	 

	
	55
	32 QAM, 32 APSK
	4H
	2
	24
	-10
	30
	-33
	33.6
	-40
	70
	-50
	96.6
	 
	 
	 
	 

	22 GHz
	7
	4 FSK, 4QAM and 8PSK
	2,3
	1
	3.4
	-23
	4.2
	-23
	6.8
	-45
	12
	 
	 
	 
	 
	 
	 

	
	14
	16 QAM, 16 APSK
	4L
	1
	6.4
	-28
	8.8
	-50
	24.8
	 
	 
	 
	 
	 
	 
	 
	 

	
	28
	16 QAM, 16 APSK
	4L
	2
	12.8
	-27
	17
	-50
	49
	 
	 
	 
	 
	 
	 
	 
	 

	
	50
	32 QAM, 32 APSK
	4H
	2
	21.43
	-10
	26.79
	-33
	30
	-40
	62.5
	-50
	86.25
	 
	 
	 
	 

	
	56
	32 QAM, 32 APSK
	4H
	2
	24
	-10
	30
	-33
	33.6
	-40
	70
	-50
	96.6
	 
	 
	 
	 

	28 GHz
	28
	64 QAM
	5LB
	2
	12
	-10
	14.5
	-32
	15.5
	-36
	17
	-45
	40
	-50
	47
	 
	 

	
	56
	64 QAM
	5LB
	2
	24
	-10
	29
	-32
	31
	-36
	34
	-45
	80
	-50
	94
	 
	 

	
	112
	64 QAM
	5LB
	2
	48
	-10
	58
	-32
	62
	-36
	68
	-45
	160
	-50
	188
	 
	 

	38 GHz
	7
	4 FSK, 4QAM and 8PSK
	2,3
	1
	3.4
	-23
	4.2
	-23
	6.8
	-45
	12
	 
	 
	 
	 
	 
	 

	
	14
	16 QAM, 16 APSK
	4L
	1
	6.4
	-28
	8.8
	-50
	24.8
	 
	 
	 
	 
	 
	 
	 
	 

	
	28
	16 QAM, 16 APSK
	4L
	2
	12.8
	-27
	17
	-50
	49
	 
	 
	 
	 
	 
	 
	 
	 

	50 GHz
	40
	64QAM
	5
	2
	18
	-10
	21.5
	-32
	24.5
	-35
	29
	-45
	57
	-55
	77
	 
	 






	[bookmark: _Ref390719304]Table 4 - Receiver characteristics details 

	Band
	Channel width (MHz)
	Modulation
	Class
	Payload
	Overhead factor
	Modulation order

	6 GHz
	29.65
	16QAM, 16APSK etc
	4L
	67
	20
	4

	
	59.3
	32QAM, 32APSK etc
	4H
	197
	5
	5

	6.7 GHz
	40
	64QAM
	5
	149
	20
	6

	
	80
	64QAM
	5
	298
	20
	6

	7.5 GHz
	7
	4 FSK, 4QAM and 8PSK
	2,3
	12.5
	20
	3

	
	14
	16 QAM, 16 APSK
	4L
	34
	20
	4

	8 GHz
	29.65
	16QAM, 16APSK etc
	4L
	67
	20
	4

	
	59.3
	32QAM, 32APSK etc
	4H
	197
	5
	5

	10 GHz
	7
	4 FSK, 4QAM and 8PSK
	2,3
	12.5
	20
	3

	
	14
	16 QAM, 16 APSK
	4L
	34
	20
	4

	11 GHz
	40
	64QAM
	5
	149
	20
	6

	
	80
	64QAM
	5
	298
	20
	6

	13 GHz
	28
	16 QAM, 16 APSK
	4L
	67
	20
	4

	15 GHz
	7
	4 FSK, 4QAM and 8PSK
	2,3
	12.5
	20
	3

	
	14
	16 QAM, 16 APSK
	4L
	34
	20
	4

	
	28
	16 QAM, 16 APSK
	4L
	67
	20
	4

	18 GHz
	7.5
	4 FSK, 4QAM and 8PSK
	2, 3
	12.5
	20
	3

	
	13.75
	16 QAM, 16 APSK
	4L
	34
	20
	4

	
	27.5
	16 QAM, 16 APSK
	4L
	67
	20
	4

	
	55
	32 QAM, 32 APSK
	4H
	186
	10
	5

	22 GHz
	7
	4 FSK, 4QAM and 8PSK
	2,3
	12.5
	20
	3

	
	14
	16 QAM, 16 APSK
	4L
	34
	20
	4

	
	28
	16 QAM, 16 APSK
	4L
	67
	20
	4

	
	50
	32 QAM, 32 APSK
	4H
	168
	10
	5

	
	56
	32 QAM, 32 APSK
	4H
	188
	10
	5

	28 GHz
	28
	64 QAM
	5LB
	100
	20
	6

	
	56
	64 QAM
	5LB
	200
	20
	6

	
	112
	64 QAM
	5LB
	400
	20
	6

	38 GHz
	7
	4 FSK, 4QAM and 8PSK
	2,3
	12.5
	20
	3

	
	14
	16 QAM, 16 APSK
	4L
	34
	20
	4

	
	28
	16 QAM, 16 APSK
	4L
	67
	20
	4

	50 GHz
	40
	64QAM
	5
	149
	20
	6









	[bookmark: _Ref390719260]Table 5  — Additional parameters required for protection ratio calculation

		Frequency band 
(GHz)
	Path length
 (km)
	NF 
(dB)

	6
	50
	4

	6.7
	50
	4

	7.5
	50
	4

	8
	50
	4

	10
	30
	4.5

	11
	30
	4.5

	13
	20
	5

	15
	20
	5

	18
	10
	5

	22
	5
	5.5

	28
	2
	6.5

	38
	2
	7.5

	50
	2
	10




	


Notes:
1. Path length (d km) is the notional path length used in FX 3 for calculating path length correct factors 
2. Noise figure from ETSI TR 101 854 V1.2.1 (2005-01), Table 2: Typical Noise Figures (NF) and associated Industrial Margins (IMF), column 2  “Typical Noise Figure (NF) (dB)












	[bookmark: _Ref390718912]Table 6 – Parameters related to protection ratio calculation for new channels

	Band

(GHz)
	Channel width (MHz)
	Modulation
	S/N 
based on
 ITU-R F.1101
(dB)
	Fade margin                                       based on
ITU-R 530-15                                              
(dB)
	Rain fade                                    based on 
ITU-R 530-15          (p=0.01%,R=80)                             (dB)
	Receiver input signal level RSL (upper bound)  for BER  10-6              (dBm)
	Co-channel protection ratio                                          based on 
ITU-R 530-15                         (dB)
	RSL ETSI Reference:
ETSI EN 302 217-2-2 v2.1.0

	6 
	59.3
	32QAM, 32APSK etc
	23.5
	38.05
	-
	-68
	68.1
	Table b.6,  
Reference index 5, Class 4H

	6.7 
	80
	64QAM
	23.8 - 26.5
	38.4
	-
	-66
	69.2
	Based on Table c.6,  
Reference index 6, Class 5LB

	8 
	59.3
	32QAM, 32APSK etc
	23.5
	40.02
	-
	-68
	69.1
	Table b.6,  
Reference index 5, Class 4H

	11 
	80
	64QAM
	23.8 - 26.5
	32.8
	40.2
	-65
	70.5
	Based on Table c.6,  
Reference index 6, Class 5LB

	22 
	56
	32 QAM, 32 APSK
	20.6 - 23.5*
	-
	35.7
	-67
	65.5
	Table E.8B, 
Reference index 5, Class 4H

	28 
	28
	64 QAM
	23.8 - 26.5*
	-
	27.81
	-63
	64.6
	Table E.8B,  
Reference index 7, 
Class 5HA/5HB

	
	56
	64 QAM
	23.8 - 26.5*
	-
	27.81
	-60
	64.6
	

	
	112
	64 QAM
	23.8 - 26.5*
	-
	27.81
	-57
	64.6
	






[bookmark: _Toc390755271]Appendix B Transmitter Emission Masks and Receiver Selectivity Graphs


THE 6 GHz BAND (5925 - 6425 MHz)

Emission Masks
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THE 6 GHz BAND (5925 - 6425 MHz)

Receiver Masks
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THE 6.7 GHz BAND (6425 - 7110 MHz)

Transmitter Emission Masks
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THE 6.7 GHz BAND (6425 - 7110 MHz)

Receiver Masks
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THE 8 GHz BAND (7725 - 8275 MHz)

Transmitter Emission Masks

[image: ]

	
	f1
	f2
	f3

	Offset (MHz)
	12.8
	17
	56

	Attenuation (dB)
	2
	-27
	-55



[image: D:\Interference protection ratio methodology\Protection ratio - Krusevac\mfigureFinal\59_3MHzbelow17GHz_TXB.jpg]

	
	f1
	f2
	f3
	f4
	f5

	Offset (MHz)
	24
	30
	33.6
	70
	110

	Attenuation (dB)
	2
	-10
	-33
	-40
	-55





THE 8 GHz BAND (7725 - 8275 MHz)

Receiver Masks
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THE 10 GHz BAND (10.55 - 10.68 GHz)

Transmitter Emission Masks
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THE 10 GHz BAND (10.55 - 10.68 GHz)

Receiver Masks
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THE 11 GHz BAND (10.7 - 11.7 GHz)

Transmitter Emission Masks
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THE 11 GHz BAND (10.7 - 11.7 GHz)

Receiver Masks
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THE 15 GHz BAND (14.5 - 15.35 GHz)

Transmitter Emission Masks
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THE 15 GHz BAND (14.5 - 15.35 GHz)

Receiver Masks
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THE 22 GHz BAND (21.2 - 23.6 GHz)
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THE 22 GHz BAND (21.2 - 23.6 GHz) 

Receiver Masks
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THE 28 GHz BAND (27.5 – 29.5 GHz)
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THE 28 GHz BAND (27.5 – 29.5 GHz) 

Receiver Masks
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Emission mask for 29.65 MHz channel width
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Emission mask for 80 MHz channel
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Emission mask for 7 MHz channel
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Emission mask for 14 MHz channel
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Emission mask for 50 MHz channel
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Emission mask for 56 MHz channel
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