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	Purpose/Objective: Submit studies to justify starting the work towards a new update of Recommendation F.758


	Abstract:   In the recent past the United States started a ground-breaking work at ITU level to take a fresh look at the key Recommendation for most relevant services. The vast majority of these Recommendations have either not been updated since the ‘90s or they were updated but keeping the same (or close to the same) protection criteria from the ‘90s. Recommendation F.758 is certainly part of that party. It is actually one of the very first Recommendations that started explicitly mentioning the “magic” numbers of -6 dB and -10 dB I/N.  The goal is to show technically sound evidence demonstrating how conservative are existing criteria in F.758, and also to consider modern Fixed Service links using Adaptive Coding and Modulation (ACM), which in the modern world should represent the vast majority of operated links. For links using ACM, certainly an I/N metric is inappropriate and antiquated, while a more modern, efficient and appropriate metric would be throughput degradation for long-term coupled with an absolute increase in unavailability for short-term. With respect to the links that still in 2026 do not use ACM, I/N can still be considered, but certainly a value of -10 dB I/N for 80% of the time is remarkably conservative, as these studies show, and should be modernized.    
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During this study cycle the United States initiative work on several fronts and for several services with a view to modernize key ITU-R Recommendations that either come from the ‘90s or contain protection criteria that have not been updated since the ‘90s. In general, given the tremendous advancements in technology of the past 30 years, it is necessary to take a fresh look at all these key Recommendation. Recommendation F.758 is certainly part of them. It is actually one of the very first Recommendations that started explicitly mentioning the most used criteria of -6 db and -10 dB I/N, which eventually started spreading to almost all services after 1997. 

The first draft contained a study based on similar static analysis that showed that the relative degradation framework of ITU-R F.758-8 can make interference effects appear more significant than the actual service impact, particularly for modern links.  The static analysis performed in the first draft on currently registered fixed-service links, equipped with modern radio capabilities indicated that the actual service impact to these links, in terms of absolute increase in link unavailability and additionally in terms of percentage degradation in average throughput for links with ACM was comparatively small.  In this draft, we provide details of the weakest links with and without ACM that were examined as part of the analysis in the first draft. 


 




 


 

 
 
FS Link Characteristics

Summarized below are relevant parameters of over 1000, currently registered fixed-service links operating the in E-band[footnoteRef:1], that were considered in the first draft.  Figure 1 plots the CDF of margins of upwards of 1000 links with ACM (left) and without ACM (right).  Figure 2 shows the CDF of path lengths for the same set of links.  Table 1 records statistics of the examined links with ACM. Table 2  records statistics of links without ACM.  [1:  https://www.comsearch.com/] 
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[bookmark: _Ref240276344]Table 1:  ACM
	Parameter
	Mean
	Median 
	P90

	Margin (dB)
	43.4
	42.3
	55.1

	Path length (km)
	4.2
	3.3
	8.8

	R001 mm/hr
	34.3
	26.1
	53.1



[bookmark: _Ref240276357]Table 2: Non-ACM
	Parameter
	Mean
	Median 
	P90

	Margin (dB)
	41.7
	38.5
	58.4

	Path length (km)
	12.8
	11.5
	21.5

	R001 mm/hr
	40.1
	41.5
	42.3



As an illustrative example, Table 3 documents the parameters of two links with ACM. Path ID  43629 is the link that was displayed in the first draft. Path ID 44875 was found to be worst case among links considered in the first draft. 
[bookmark: _Ref240176554]TABLE 3
FS Link Parameters (ACM)
	Parameters
	Path ID 43629
	Path ID 44875

	 
	First-draft Table 1 ACM example
	Worst case ACM link

	Site 1
	Alfredo Andrews (VI)
	Gilbert (IA)

	Site 2  
	Blue Mountain (VI)
	Boone (IA)

	Frequency  (GHz)  
	83.5
	83.5

	Path length (km)
	2.81
	24.69

	FS antenna maximum receive gain (dBi)
	44.6
	51.06

	Site 1 latitude
	17.736083° N
	42.118639° N

	Site 1 longitude
	64.781639° W
	93.599333° W

	Site 2 latitude
	17.754917° N
	42.061778° N

	Site 2 longitude
	64.799389° W
	93.887806° W

	Receiver noise figure (dB)
	7.89
	10

	Antenna height AGL Site 1 (m)
	4.15
	50.29

	Antenna height AGL Site 2 (m)
	15.24
	33.53

	Ground AMSL Site 1 (m)
	38.95
	312.39

	Ground AMSL Site 2 (m)
	325.8
	342.53

	Antenna AMSL Site 1 (m)
	43.1
	362.68

	Antenna AMSL Site 2 (m)
	341.0
	376.06

	ACM min / max modulation (listing)
	QPSK / 256 QAM
	QPSK / 128 QAM

	Channel / emission (listing)
	250 MHz / 250MD7W
	2000 MHz / 2G00D7W

	ACM min-mod RSL (listing) (dBm)
	−34.10
	−40.06

	ACM max-mod RSL (listing) (dBm)
	−42.10
	−48.06

	Threshold / required RSL highest mode (listing) (dBm)
	−55.5
	−50.5

	RSS QPSK (Aviat WTM 4800, BER 10⁻⁶) (dBm)
	−74.0
	−65.5

	Margin QPSK = min-mod RSL − RSS_QPSK (dB)
	39.90
	25.44

	Margin highest mode = max-mod RSL − Threshold (dB)
	13.40
	2.44




Table 4 documents two links without ACM. Path ID 30870 was listed in the first draft and Path ID 6972    was found to be worst case link among the non-ACM links examined in the first draft. 

[bookmark: _Ref240176729]TABLE 4
FS Link Parameters (No ACM)

	Parameters
	Path ID 30870
	Path ID 6972

	Role
	First-draft Table 1 no-ACM example
	Worst no-ACM link  

	Site 1
	755W (NJ)
	SWDL (PA)

	Site  2
	Hilton (NJ)
	WLMSPTPA3 (PA)

	Frequency(GHz) (Receiver at Site2)
	71.5   
	84.125   

	Path length (km)
	3.18
	118.57

	FS antenna maximum receive gain (dBi)
	54.0
	50.8

	Site 1 latitude
	40.777278° N
	40.199253° N

	Site 1 longitude
	74.069333° W
	77.430528° W

	Site 2 latitude
	40.753083° N
	41.233122° N

	Site 2 longitude
	74.045167° W
	77.079700° W

	Receiver noise figure (dB)
	8
	7

	Antenna height AGL Site 1 (m)
	19.81
	36.58

	Antenna height AGL Site 2 (m)
	61.87
	36.58

	Ground AMSL Site 1 (m)
	2.01
	164.68

	Ground AMSL Site 2 (m)
	1.62
	168.6

	Antenna AMSL Site 1 (m)
	21.8
	201.3

	Antenna AMSL Site 2 (m)
	63.5
	205.2

	R0.01 (ITU-R P.837) Site 1 (mm/h)
	41.5
	39.4

	R0.01 (ITU-R P.837) Site 2 (mm/h)
	41.4
	36.4

	Selected RSL (listing) (dBm)
	−6.89
	−47.71

	Threshold / required RSL (listing) (dBm)
	−60.0
	−66.0

	Margin = Selected RSL − Threshold (dB)
	53.11
	18.29

	Baseline p_ex (rain only) (%)
	0.0035
	1.45

	Equipment / emission
	E-LINK LLEAP
	E-LINK 1000Q / 1G00G1W

	Modulation / data rate
	QPSK
	QPSK / 1250 Mbit/s







Summary

The second draft provides characteristics of what were seen to be the worst case links with and without ACM among the links that were considered in the first draft. 
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