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Introduction
What is entailed by Radiowave propagation ? (cross-road of several disciplines)
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Introduction
How do we get contributions ? (work-flow with stake-holders)
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Introduction
3M4: Where we are and what we do ?  (Working methods)

World Radio 
Conference

Radio communication 
Assembly

Study Group 3

3J 3K 3L 3M

3M4

ITU-R Assigned Texts
§ Question 236: Use of Machine Learning
§ Resolution 25: Computer Programs for SG3
§ Recommendation P.311: Experimental data
§ Recommendation P.2147: SW & Digital Maps

Produced Texts
§ Information for experimental data submissions
§ Public Fascicles on experimental methods
§ * SG3 experimental database (DBSG3)
§ Information for SW submission
§ SG3 WEB page for SW and validation data
§ * SG3 SW repository  (DIGSG3)

*SG3 Restricted access 

3M4 Main Topics (in collaboration with al WPs)
§ Experimental data and methods
§ SW and digital products, development and maintenance methods 
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SG3 Experimental Data
DBSG3
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Experimental data (DBSG3 and Fascicles)

Why do we need experimental data ? (Test for recommendation)

climatic parameters

SET 1 Measurements
• Meteo
• Remote Sensing 
• Propag. Measur.
• Num Weather Prod
• Measurements

Data Analysis

Statistics
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Experimenter 3J, 3L, 3K or 3M

Experimental data (DBSG3 and Fascicles)

How submitted data are studied ? (WG discussion & reference expert)

STEP 1: 
Before the meeting
Experimenter Submits new data and information document to a WP

During the meeting
WP evaluates the contribution, focusing on the information on the experiment and its results
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Experimenter 3J, 3L, 3K or 3M 3M4

Table keeper
(data flagging)

Experimental data (DBSG3 and Fascicles)

How submitted data are studied ? (WG discussion & reference expert)

STEP 2: During the meeting
• WP transmit decision on new data  to 3M4  and Table keeper
• 3M4 checks completeness of data and information for DBSG3
• Table keeper inspects data and flags it for model testing
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Experimental data (DBSG3 and Fascicles)

How submitted data are studied ? (WG discussion & reference expert)

Experimenter 3J, 3L, 3K or 3M 3M4

Table keeper
(data flagging)

Test Results

Feedback and corrections

STEP 3: During the meeting
• 3M4 & Table Keeper interacts with WP and Experimenter
• Data and information can be updated
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Experimental data (DBSG3 and Fascicles)

How submitted data are studied ? (WG discussion & reference expert)

STEP 4: At the end of the meting:
3M4
• Issues a report on all data studied during the meeting

(Annex to 3M Chairman Report as input for next meeting)
• Stores all approved data on DBSG3, using version control

SG3 member can access data on DBSG3

SG3
Data User

3M4

3M4 Meeting 
Report

DBSG3

Dataset 
Is X+1

Publication
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Experimental data (DBSG3 and Fascicles)

How submitted data are studied ? (WG discussion & reference expert)

STEP 5: During Intersession period 
Experimenter:
• can submit corrected/reprocessed data
Table keeper:
• can consider corrected data and update DBSG3
• reports to CG-3M2
CG-3M2:
• Produces a CG-3M2 report for next 3M meeting 

CG-3M2Table keeper
(data flagging)

SG3
Data User

DBSG3

Dataset 
Is X+Y

Publication

Experimenter CG-3M2 Report

Corrections
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Experimental data (DBSG3 and Fascicles)

What data are we looking for ? 
What are the requirements for data submission ?  
See ITU-R Rec. P.311 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Recommendation  ITU-R  P.311-18 
(09/2021) 

 
Acquisition, presentation and analysis of 
data in studies of radiowave propagation 

 
 
 
 

P Series 
Radiowave propagation 

 
 
 
 
 
 

 Rec.  ITU-R  P.311-18 5 

Table II-3:   Slant path fade duration statistics 
Table II-4:   Slant path site diversity statistics 
Table II-5a:  Slant path annual XPD statistics 
Table II-5b:  Slant path annual XPD statistics conditioned to CPA 
Table II-6:  Slant path annual and monthly statistics of amplitude scintillations 
Table II-7:   Slant path standard deviations of scintillations 
Table II-8:   Slant path fade slope statistics 
Table II-9:   Slant path time diversity statistics 
Table II-10:  Slant path instantaneous frequency scaling statistics 
Table II-11:  Slant path standard deviations of differential path length 
Table II-12:  Slant path inter-fade duration statistics 

4.3 Part III: Terrestrial trans-horizon path and rain scatter data 
Table III-1:  Clear-air trans-horizon basic transmission loss statistics 
Table III-1a: Clear-air spot measurement data. (This table is a separate data bank (see § 1)) 
Table III-2:  Rain scatter on terrestrial paths 
Table III-3:  Joint signal level probability distributions 

4.4 Part IV: Radiometeorological data 
Table IV-1:  Annual and monthly statistics of rain intensity 
Table IV-2:  Rain integration time conversion factor 
Table IV-3:  Annual and monthly statistics of sky noise temperature 
Table IV-4:  Statistics of mean surface refractivity 
Table IV-5:  Statistics of rain event duration 
Table IV-6:  Statistics of evaporation ducts 
Table IV-7:  Statistics of cloud cover 
Table IV-8:  Spatial statistics dependence of rain intensity 
Table IV-9:  Annual and monthly statistics of total columnar water vapour content 
Table IV-10: Annual and monthly statistics of total columnar cloud liquid water content 
Table IV-11: Statistics of rain cell characteristics parameters 
Table IV-12: Statistics rain drop size distribution 
Table IV-13: Annual and monthly statistics of tropospheric excess path length 

4.5 Part V: Terrestrial land mobile data 
Table V-1:  Terrestrial land mobile wideband statistics 
Table V-2:   Terrestrial land mobile narrow-band statistics 

4.6 Part VI: Terrestrial point-to-area data 
Table VI-1:  Terrestrial point-to-area data 

4.7 Part VII: Data for mobile-satellite services 
Table VII-1: Wideband statistics for mobile-satellite links 

4 Rec.  ITU-R  P.311-18 

– Accuracy of interpolation: when converting the measured cumulative statistics into the 
format requested (for several fixed percentages), interpolation may be required. For this, a 
sufficiently large number of reference levels must be chosen such that for successive 
reference levels the ratio of the probabilities is greater than 0.8 and less than 1.25. 
Extrapolated values should not be submitted. 

– For terrestrial wideband data the receiver dynamic range should be at least 18 dB to provide 
for a minimum peak-to-noise ratio of 15 dB. 

For rainfall rate statistics, it is preferable that an integration time of 1 min be used for consistency 
with the prediction methods of Radiocommunication Study Group 3. 

The reviewers of the given data shall apply the above criteria. In special cases, however, some of the 
criteria may be relaxed (e.g. in multipath phenomena the fade statistics show a definite linear trend 
in the tail of the distribution when plotted on a logarithmic-linear graph, so that interpolation becomes 
less of a problem). It is also appropriate to apply less stringent acceptance criteria in cases where the 
statistical data come from a region that is hardly represented in the respective data table. Data which 
are accepted in spite of not meeting the acceptance criteria (due to reasons given above) will be 
marked with a particular flag by the responsible table coordinator and are subject to removal from the 
data bank once a sufficient number of fully compliant data have been entered. 

4 List of the data banks of Radiocommunication Study Group 3 concerning tropospheric 
propagation 

4.1 Part I: Terrestrial line-of-sight path data 
Table I-1:  Line-of-sight rain attenuation statistics 
Table I-2:  Line-of-sight average worst-month multipath fading and enhancement in narrow 

bandwidths 
Table I-3:  Line-of-sight diversity data 
Table I-4:  Line-of-sight clear sky XPD and CPA statistics 
Table I-5:  Line-of-sight XPD and CPA statistics due to precipitation 
Table I-6:  Line-of-sight worst-month multipath channel characteristics and outage times 
Table I-7:  Line-of-sight multi-hop worst-month multipath fading and enhancement 
Table I-8:  Line-of-sight number of fade events and fade duration statistics 
Table I-9:  Line-of-sight annual attenuation statistics at optical wavelengths 
Table I-10:  Line-of-sight worst month attenuation statistics at optical wavelengths 
Table I-11:  Line-of-sight annual statistics of frequency diversity for millimeter wave and optical 

links  
Table I-12:  Line-of-sight worst month statistics of frequency diversity for millimeter wave and 

optical links  
Table I-13:  Line-of-sight time diversity statistics 
Table I-14:  Line-of-sight joint and differential rain attenuation statistics 

4.2 Part II: Earth-space path data 
Table II-1:   Slant path annual and monthly statistics of total attenuation, rain attenuation and rain 

rate  
Table II-2:   Slant path worst-month rain attenuation statistics 
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Experimental data (DBSG3 and Fascicles)

How data shall be presented to SG3 ?
See formatted tables for data submission
https://www.itu.int/en/ITU-R/study-groups/rsg3/Pages/dtbank-form-tables.aspx

 1 

 

 

Part IV:  Radiometeorological data 

TABLE  IV-1 – Statistics of yearly and monthly rain intensity+ 

Station number  _ _ _ _ _ _ 

RG site name  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
RG country(1)  _ _ 
RG latitude (–90..+90) (degrees)  _ _ _ × _ _ _ _ 
RG longitude (0..360) (degrees) E   _ _ _ × _ _ _ _ 
RG altitude amsl hg (m)  _ _ _ _ 

Measurement: Experiment No.  _ _ _ 

Rain gauge type  _ _ _ _ _ _ _ _ _ _ 
RG resolution (mm/h)  _ _ _ _ × _ _ _ 
RG integration time (s)  _ _ _ _ 
RG accumulation per tip (mm/tip)  _ × _ _ _ _ 
RG aperture (cm2)  _ _ _ _ × _ 

Start date (yyyy.mm.dd)  _ _ _ _ × _ _ × _ _ 
End date (yyyy.mm.dd)  _ _ _ _ × _ _ × _ _ 
 

Table a (6) (7): 
R: Yearly/monthly rain rate exceeded for 0.001%, 0.002%, 0.003%, 0.005%, 0.01%, 0.02%, 0.03%, 0.05%, 0.1%, 0.2%, 0.3%, 0.5%, 1%, 2%, 3%, 5% and 10% of the measurement period - R (mm/h) (8) 
Rwm: Rain rate exceeded for percentage of worst month - Rwm (mm/h) (9) 
Rt: Yearly/monthly total accumulation of rain during the measurement period Rt (mm) for single years. For the full period, MEAN monthly and yearly amounts are required. 
 

  

_______________ 
+ The submitter is requested to provide the data files using the EXCEL template and according to the instructions available  on ITU-R SG 3 Web page: Study Group 3 databanks - DBSG3. 

- 2 - 

 

Period of year Year Worst 
month 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

dt (3) (days)               

dg (4) (days)               
p0 

(5) (%)               

R 0.001(10) (mm/h)               

R 0.002(10) (mm/h)               
R 0.003(10) (mm/h)               
R 0.005(10) (mm/h)               
R 0.01(10) (mm/h)               

R 0.02(10) (mm/h)               
R 0.03(10) (mm/h)               
R 0.05(10) (mm/h)               
R 0.1(10) (mm/h)               

R 0.2(10) (mm/h)               
R 0.3(10) (mm/h)               
R 0.5(10) (mm/h)               
R 1(10) (mm/h)               

R 2(10) (mm/h)               
R 3(10) (mm/h)               
R 5(10) (mm/h)               
R 10(10) (mm/h)               

Rt (mm)               
Snow included (11)               
RG up-time(12) (%)               

 

https://www.itu.int/en/ITU-R/study-groups/rsg3/Pages/dtbank-form-tables.aspx
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Experimental data (DBSG3 and Fascicles)

• Information on last measurements ? (Annex X 3M Chair Rep, New measurements)

Table Title Table Keeper Refer. 
Input doc STATUS Link to the DBSG3 repository

I-1 L-O-S rain attenuation 
statistics

R. Vieitas, 
F. Neves

3M/403
3M/408

• approved by 3M-1 
• approved by TK

Table I-1 DBSG3 Repository

II-1
Slant path annual and 
monthly statistics of total 
attenuation, rain attenuation 
and rain rate

C. Riva
L. Castanet

3M/399,
3M/429
3M/434

• approved by 3M-2
• approved by TK

Table II-1 DBSG3 Repository

IV-1 Statistics of rain intensity
L. Castanet
X. Boulanger

3M/407 • approved by 3J-2
• approved by TK

DBSG3 Repository/Part IV Radiometeorological data : IV-01

XI-1 Indoor site-general basic 
transmission loss F. Lewicki

3M/300, 
3M/311
3M/405
3M/414
3M/417*

• Approved by 3K3 
• Approved by TKr
• Allocated to CG-3K-6

DBSG3 Repository/ Part XI Short–range path data/X1-1

3M4 meeting reports includes new tables for data submission and list of table keepers

https://www.itu.int/md/R19-WP3M-C-0403/en
https://www.itu.int/md/R19-WP3M-C-0408/en
https://extranet.itu.int/rsg-meetings/sg3/wp3m/cg3m2/default.aspx?RootFolder=%2frsg%2dmeetings%2fsg3%2fwp3m%2fcg3m2%2fShared%20Documents%2fDBSG3%20Repository%2fPart%20I%20Terrestrial%20line%2dof%2dsight%20path%20data%2fI%2d01&FolderCTID=&View=%7b10334279%2d15B0%2d4F4C%2dA602%2d43CD20E94E4A%7d
https://www.itu.int/md/R19-WP3M-C-0399/en
https://www.itu.int/md/R19-WP3M-C-0434/en
https://extranet.itu.int/rsg-meetings/sg3/wp3m/cg3m2/default.aspx?RootFolder=%2frsg%2dmeetings%2fsg3%2fwp3m%2fcg3m2%2fShared%20Documents%2fDBSG3%20Repository%2fPart%20II%20Earth%2dspace%20path%20data%2fII%2d01&FolderCTID=&View=%7b10334279%2d15B0%2d4F4C%2dA602%2d43CD20E94E4A%7d
https://extranet.itu.int/rsg-meetings/sg3/wp3m/cg3m2/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2frsg%2dmeetings%2fsg3%2fwp3m%2fcg3m2%2fShared%20Documents%2fDBSG3%20Repository%2fPart%20IV%20Radiometeorological%20data%2fIV%2d01&FolderCTID=&View=%7bEDEA0D66%2d8105%2d4012%2d8540%2d52270BD3F6B3%7d
https://www.itu.int/md/R19-WP3M-C-0300/en
https://www.itu.int/md/R19-WP3M-C-0311/en
https://www.itu.int/md/R19-WP3M-C-0405/en
https://www.itu.int/md/R19-WP3M-C-0417/en
https://extranet.itu.int/rsg-meetings/sg3/wp3m/cg3m2/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2frsg%2dmeetings%2fsg3%2fwp3m%2fcg3m2%2fShared%20Documents%2fDBSG3%20Repository%2fPart%20XI%20Short%e2%80%93range%20path%20data%2fXI%2d1&FolderCTID=&View=%7bEDEA0D66%2d8105%2d4012%2d8540%2d52270BD3F6B3%7d
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Experimental data (DBSG3 and Fascicles)

Some examples from 2023 submissions 

Table II-1: Ka band rain attenuation statistics in Kourou, French Guiana
(tropical location)
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Experimental data (DBSG3 and Fascicles)

Some examples from 2023 submissions 

Table XI-1: Indoor site-general basic transmission loss 
(lecture room, Korea)
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Experimental data (DBSG3 and Fascicles)

• How to perform measurements and how data are tested ? (See Fascicles)
FASCICLE TITLE

3M/FAS/1 Testing variables used for the selection of prediction methods

3M/FAS4 Procedure to compute Narrow-band statistics of broadcasting-satellite fades in Mobile-Satellite 
services

3M/FAS/6
Application, validation and data processing of atmospheric path length standard deviation statistics 
for ground-based antenna array performance predictions

3M/FAS/8 The processing of tipping bucket rain gauge data for Study Group 3 experimental database

3M/FAS/9 The derivation of rain cell characteristics from weather radar data for Table IV-11

3M/FAS/10
Information describing source of air-ground channel measurement data to be used for contributions 
to Study Group 3 data banks, formatted Tables Part VII, Mobile-Satellite services

3M/FAS/11 Guidelines for parameter extraction and testing of land mobile satellite narrowband channel models

See all Fascicles: https://www.itu.int/en/ITU-R/study-groups/rsg3/Pages/fascicles.aspx 

https://www.itu.int/oth/R0A04000007/en
https://www.itu.int/oth/R0A04000067/en
https://www.itu.int/oth/R0A0400007E/en
https://www.itu.int/oth/R0A04000080/en
https://www.itu.int/oth/R0A04000081/en
https://www.itu.int/oth/R0A04000087/en
https://www.itu.int/oth/R0A0400008A/en
https://www.itu.int/en/ITU-R/study-groups/rsg3/Pages/fascicles.aspx
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SG3 Digital Products
(SW and Digital Maps)

DIGSG3
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SG3 Software and Digital Maps (DIGSG3)

Why Digital Products (SW and Digital maps) ?
* SG3 Recommendations may require the use Digital Products
+ SG3 studies are usually performed with Digital Products
 User benefits of ready-to-use SG3 Digital Products
 (no need to perform SW implementation and validation of a rec) 
ITU & SG3 Terminology
* Integral/Normative digital products, published in ITU-R P Recs web pages

+ Supplemental/Informative Digital Products, published in SG3 SW WEB page:
https://www.itu.int/en/ITU-R/study-groups/rsg3/Pages/iono-tropo-spheric.aspx

https://www.itu.int/en/ITU-R/study-groups/rsg3/Pages/iono-tropo-spheric.aspx
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SG3 Software and Digital Maps (DIGSG3)

Some SG3 guidelines
• There are no patents on DIGSG3 neither are expected in the future
• SW license for its use and redistribution

• At submission: Agreement to ITU License for evaluation by SG3

• For publication: Copyright declaration and License statement

• Submitter must own copyright, otherwise copyright owner must approve use 
 e.g. a figure from an IEEE publication

• Executable code increases the liability of SG3, 
 source code must be provided to SG3 for the evaluation

• SW must be documented 
 Installation and User instructions, Testing results and Validation cases

• SW should be maintained 
 bug correction, porting to new environment/OS/language, etc. ….
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How SG3 evaluates and approves Digital Products ? 
  See ITU-R Rec. P.1247 

SG3 Software and Digital Maps (DIGSG3)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Recommendation  ITU-R  P.2147-0 
(08/2022) 

 
Acquisition, presentation, analysis and  

use of digital products in studies of  
radiowave propagation 

 
 
 
 

P Series 
Radiowave propagation 

 
 
 
 
 
 

 Rec.  ITU-R P.2147-0 1 

RECOMMENDATION ITU-R P.2147-0 

Acquisition, presentation, analysis and use of digital products  
in studies of radiowave propagation 

(2022) 

Scope 

This Recommendation describes the procedures for acceptance and validation of digital products such as 
computer programs, digitized maps, associated reference numerical data and measurement databanks used by 
Study Group 3. 

Keywords 
Digital products, radiowave propagation, validation procedure, acceptance criteria, acquisition and 
presentation of digital products 

The ITU Radiocommunication Assembly, 

considering 
a) that prediction methods of the state of the propagation environment and of radiowave 
propagation characteristics are given or referred in the P-series Recommendations (Radiowave 
propagation) of ITU-R; 

b) that digital products which are required to apply a particular ITU-R P-series 
Recommendation, are defined to be integral digital products are approved in accordance with 
Resolution ITU-R 1 and published on the ITU-R website as part of the Recommendation; 

c) that establishing common practices and coding techniques, including the use of common 
programming languages, libraries and software development environments, improves efficiency of 
development and quality of computer programs; 

d) that establishing common and documented data structure interfaces for software modules 
improves reusability and maintenance of the code and permits a modular approach for the 
implementation of computer programs, 

recognizing 
that Resolution ITU-R 25 provides, inter alia, the basis for the submission of digital products, their 
evaluation and approval, and their supplemental or integral roles in support of ITU-R P-series 
Recommendations, 

recommends 
1 that ITU-R members submit digital products on propagation to Study Group 3 following the 
principles and guidelines contained in Annexes 1 and 2; 

2 that the principles and guidelines contained in Annexes 1 and 2, apply to new or updated 
digital products submitted after the entry into force of this Recommendation. 

NOTE – Digital products that are not required to apply a particular ITU-R P-series Recommendation 
are supplemental digital products which support ITU-R P-series Recommendations in Study Group 3 
should be available on the ITU-R Study Group 3 website for digital products. 

 Rec.  ITU-R P.2147-0 3 

4 Information on ITU software copyright 

The ITU software copyright guidelines provide guidance for the incorporation of material protected 
by copyright law in ITU-R publications. The ITU software copyright guidelines apply to both integral 
and supplemental digital products. Any member submitting software is required to comply with these 
guidelines, with particular regard to the ‘Software Copyright Statement’ and the ‘Licensing 
Declaration’. 
 

 

Annex 2 
 

Required information for evaluation of the digital products  
of ITU-R Study Group 3 

1 Introduction 

This Annex describes how a digital product, both digital datasets and computer programs, proposed 
either as a supplement or as integral to a particular ITU-R P-series Recommendation are evaluated 
by the working parties of Study Group 3. The general information on digital products is provided in 
Annex 1. Section 2 outlines the administrative aspects related to the digital dataset. Section 3 
describes the information to be provided for evaluation of computer programs. 

2 Information for the evaluation of digital datasets 
– The submitter should describe in detail the characteristics and the background information in 

the input document to a working party meeting. The information for the evaluation of the 
proposed digital dataset should be provided using the template for digital datasets. 

– All the data should be provided in computer files using the file format declared in the 
completed digital dataset template. 

– A Copyright Declaration form and Licence Statement is not required. However, the copyright 
owner of the submitted material shall be indicated, if different from the submitter, and the 
submitter shall provide the permission of the copyright owner for publication by ITU. 

3 Information to be provided for evaluation of computer programs 
– The submitter shall provide a signed statement of agreement to terms set in Annex B, 

‘License agreement of Software for evaluation of the ITU Recommendation and use of the 
Software to evaluate or test output’ of the ITU Software Copyright Guidelines. 

– The submitter should describe in detail the characteristics and the background information in 
the input document to the appropriate Study Group 3 Working Party meeting. In particular 
for the evaluation of the proposed computer program the submitter should provide the 
following information: 
• The procedure for installation and instructions to use the application.  
• The description of the performed testing and identification of proposed validation cases; 

including test environments, test data and expected and obtained test results. 
4 Rec.  ITU-R P.2147-0 

• A statement of compliance of the proposed computer program with ITU-R 
Study Group 3 validation examples, if applicable. Otherwise, the submitter shall provide 
validation examples. 

– Templates for providing this information are available on the ITU-R Study Group 3 website. 
– When an executable file or protected code is submitted, the source code shall be made 

available to Study Group 3 for evaluation. 
– After evaluation, if the submission is accepted for publication, the submitter shall provide to 

the Radiocommunication Bureau a Copyright Declaration form and Licence statement, 
according to the ITU Software Copyright Guidelines, Annex C, “Copyright Notices”. 
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How Digital Products shall be presented to SG3 ?
See templates for submission of digital productshttps://www.itu.int/en/ITU-R/study-
groups/rsg3/Documents/SG3_templates_for_digital_products.zip

SG3 Software and Digital Maps (DIGSG3)

SG3-Computer_programs-Blank_pro_forma-EN-r3.docx   [1] 

 

ITU-R Study Group 3 Computer Program Description 
Complete the information requested in each field of the form. One may advance by tabbing from field to field. 

1. DIGITAL PRODUCT 

1.1 Name of digital product:  

1.2 Short name:  

1.3 Programming language(s):  

1.4 Tested on Operating Systems:  

1.5 Related study field(s):1  

1.6 Short description (e.g. main functionalities implemented, etc.)2 

 

1.7 ITU-R Radiowave Propagation Recommendation(s) implemented in the product: 

 

(A list of ITU-R P. Recommendations can be found at https://www.itu.int/rec/R-REC-P/en.) 

1.8 Insert here edition of Recommendation(s) if different from the one in force at the moment of submission of the form 

 

1.9 Check, if digital product supplements  □   or is integral part  □  to above Recommendation 

                                                           
1 Specify related study fields (multiple categories allowed): 

1 ....... Radiometeorological and Environmental effects 5 ...... Point to Area propagation 
2 ....... Terrestrial paths 6 ...... Ionospheric effects 
3 ....... Earth-space paths 7 ...... Ground Wave Propagation at lower frequencies 
4 ....... Interference paths 8 ...... Radio Noise 

0 ...... Field different to above categories 
2 A detailed description shall be provided in the Input Document hereto. 

SG3-Computer_programs-Blank_pro_forma-EN-r3.docx   [2] 

2. INFORMATION FOR COMPUTER PROGRAM EVALUATION 

2.1 Contact person (Name and email address), or ITU-R Study Group 3 Working Party: 

  

2.2 Conditions and limits for the use of the computer program (if any): 

2.3 Installation guide document:  

2.4 User guide document:  

2.5 Test report document3:  

2.6 Dependency on other computer programs: 

2.7 Dependency on digital data sets (Digital Maps and Reference Numerical Data): 

2.8 List of Input parameters (including digital representation and units) or reference to User’s Manual: 

 

2.9 List of Output parameters (including digital representation and units) or reference to User’s Manual: 

 

                                                           
3 Test report shall include a description of the performed testing and identification of proposed validation cases; including test 
environments, test data and expected and obtained test results. 

https://www.itu.int/en/ITU-R/study-groups/rsg3/Documents/SG3_templates_for_digital_products.zip
https://www.itu.int/en/ITU-R/study-groups/rsg3/Documents/SG3_templates_for_digital_products.zip
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SG3 Software and Digital Maps (DIGSG3)

How digital products are studied and maintained ? 

Software 
and 
database

SW Developer 3J, 3L, 3K or 3M

STEP 1: 
Before the meeting
 Developer Submits new SW and information document to a WP

During WP meeting
 WP evaluates the computer program, its validation and the implemented model 
 WP interacts with the SW developer

In case SW and its documentation can be updated
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SG3 Software and Digital Maps (DIGSG3)

How digital products are studied and maintained ? 

3J, 3L, 3K or 3M

Supplem

SG3 SW Page

SG3

Integral

User

STEP 2:  At WP meeting 
WP decides type of SW:  
• Supplemental SW 

published on SG3 SW WEB page 
• Integral SW 

submitted to SG3 
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SG3 Software and Digital Maps (DIGSG3)

How digital products are studied and maintained ? 

Software 
and 
database

SW Developer 3J, 3L, 3K or 3M

3M4

3M Report
Digital Products

STEP 3: During 3M meeting
• WP informs 3M4 of the decision on SW
• 3M4 focuses on required information on the SW  and 

check completeness of imformation 
• In case SW and its documentation can be updated

by 3M4 in cooperation with SW Developer

At the end of 3M4 meeting
• 3M4 reports SW in 3M Report on Digital Products

(annex to 3M Chairman report, input to next meeting) 
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SG3 Software and Digital Maps (DIGSG3)

How digital products are studied and maintained ? 

STEP 4:  at SG3 meeting
• SG3 adopts Integral SW
• Integral SW is included in P Rec

User
SG3

Integral
SW



EuCAP 2024, ITU-R SG3 Workshop

SG3 Software and Digital Maps (DIGSG3)

How digital products are studied and maintained ? 

STEP 5: After the meeting
CG-3M4:
• stores SW on DIGSG3 using version control
• SG3 user can study SW

DIGSG3
CG-3M-4CG-3M4 SG3 User

Version
Is N rel P
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SG3 Software and Digital Maps (DIGSG3)

How digital products are studied and maintained ? 

Software 
and 
database

SW Developer

SW
Maintenance

DIGSG3
CG-3M-4

CG-3M4SG3 User
version

Is N rel P+1

STEP 6: During intersession period
CG-3M4, developer and SG3 user:
• Performs SW Maintenance
• Performs SW update
• Release new version of SW on DIGSG3
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SG3 Software and Digital Maps (DIGSG3)

How digital products are studied and maintained ? 

STEP 7:  During intersession period 
CG-3M-4:
• Updates versions on SG3 SW page
• Check list of revised P.REC 
• Advises ITU BR
• Issues GG-3M4 Report

Rev. P.REC BureauIntegral

3M4 User

Supplem

SG3 SW Page

CG-3M4 Report
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• Information on SW ? (Annex X 3M Chair Rep, New Digital Products)

SG3 Software and Digital Maps (DIGSG3)

Name of the SW Package/Digital 
Product

Rec. ITU-
R Source - Contact Information Ver. Ref 

Input Document Status (Res. ITU-R 25-3)

C++ executable implementation of 
Recommendation ITU-R P.528-5 P.528-5 United States of America -

William Kozma (wkozma@ntia.gov)
5.0.1.0

3M/389 Approved by WP;
Checked by CG 3M-4; 

Published

MATLAB/Octave implementation of 
Recommendation ITU-R P.528-5 P.528-5

Switzerland (Confederation of) - 
Ivica Stevanovic 

(Ivica.Stevanovic@bakom.admin.ch)
5.0.1

3M/389 Approved by WP;
Checked by CG 3M-4; 

Published
Update of MATLAB/Octave 

implementation of 
Recommendation ITU-R P.452

P.452-17
Switzerland (Confederation of) - 

Ivica Stevanovic 
(Ivica.Stevanovic@bakom.admin.ch)

16.3
3M/389 Approved by WP;

Checked by CG 3M-4; 
Published

Update of MATLAB/Octave 
implementation of 

Recommendation ITU-R P.1546
P.1546-6

Switzerland (Confederation of) - 
Ivica Stevanovic 

(Ivica.Stevanovic@bakom.admin.ch)
6.2

3M/389 Approved by WP;
Checked by CG 3M-4; 

Published
Update of MATLAB/Octave 

implementation of 
Recommendation ITU-R P.1812

P.1812-6
Switzerland (Confederation of) - 

Ivica Stevanovic 
(Ivica.Stevanovic@bakom.admin.ch)

6.0
3M/389 Approved by WP;

Checked by CG 3M-4; 
Published

Update of MATLAB/Octave 
implementation of 

Recommendation ITU-R P.2001
P.2001-4

Switzerland (Confederation of) - 
Ivica Stevanovic 

(Ivica.Stevanovic@bakom.admin.ch)
3.1

3M/389 Approved by WP;
Checked by CG 3M-4; 

Published

LFMF-SmoothEarth Executable P.368-10
United States of America -
Erik Hill (ehill@ntia.gov)

Billy Kozma (wkozma@ntia.gov)
1.1.0.0

3M/389 Approved by WP;
Checked by CG 3M-4; 

Published

mailto:wkozma@ntia.gov
https://www.itu.int/md/R19-WP3M-C-0389/en
mailto:Ivica.Stevanovic@bakom.admin.ch
https://www.itu.int/md/R19-WP3M-C-0389/en
mailto:Ivica.Stevanovic@bakom.admin.ch
https://www.itu.int/md/R19-WP3M-C-0389/en
mailto:Ivica.Stevanovic@bakom.admin.ch
https://www.itu.int/md/R19-WP3M-C-0389/en
mailto:Ivica.Stevanovic@bakom.admin.ch
https://www.itu.int/md/R19-WP3M-C-0389/en
mailto:Ivica.Stevanovic@bakom.admin.ch
https://www.itu.int/md/R19-WP3M-C-0389/en
mailto:ehill@ntia.gov
mailto:wkozma@ntia.gov
https://www.itu.int/md/R19-WP3M-C-0389/en
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Conclusions



EuCAP 2024, ITU-R SG3 Workshop

• Consolidated SG3work methods for experimental data
• Submit new data
• Review and update current types of measurements

• Propose new types of measurements
• Expand knowledge base of experimental techniques

• Definition of SG3work methods for SW and digital maps, consolidation on-going
• Submit new Digital Products and maintain existing ones
• Expand knowledge base of to improve efficiency, quality and interoperability of SW

• Future areas
• Machine Learning: shall we use it and how ?

• Migrate DIGSG3 to a distributed version control and collaborative system 
• Define methods to enlarge network of developers beyond SG3
• Others ? See 3M4 Workplan or submit proposals for next meeting 

Conclusions
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