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Terms of Reference – Specialist Task Force Proposal
STF 712 (TC ERM/TGMARINE)
Radiated measurement methods for maritime beacons





Summary information
	Approval status
	Approved by TC ERM (ERM(25)86b008) 
	YES

	
	Approved by Board#154 (23-25 September 2025)
	YES/NO

	Reference Body
	Ref. Body TC ERM

	ETSI Funding
	Maximum budget : 26 125 EUR

	Minimum of 4 ETSI Members Support
	YES

	Time scale
	From
	2026-01-15

	
	To
	2026-09-30

	Work Items 
	DTR/ERM-TGMAR-644: “Maritime Radio SOLAS and non-SOLAS Beacons; Comparison of radiated measurement methods”

	Board priority
	ETSI STF funding criteria

	Priority Criteria

	

	Maintenance of standards in mature domains
	

	Innovation in mature domains
	X

	Emerging domains for ETSI
	X

	Horizontal activities (quality, security, etc.)
	

	Societal good / environmental
	X







Part I – STF Technical Proposal 

Rationale & Objectives
Rationale 
ETSI specifies methods for making radiated EIRP power measurements (ETSI TS 103 052 V1.1.1) at validated test sites (ETSI TS 102 321 V1.1.1). The preferred methods for making these measurements are dipole substitution and pre-substitution.

An increasing number of international standards for maritime radio beacons are using a non-standard method for making radiated EIRP power measurements. The measurements are made on the floor of a semi-anechoic at a height of zero metres. This is done to simulate flat calm water (e.g. a reflective surface). However the method has problems in that (1) the ETSI recommended dipole substitution method can’t be used for on ground plane measurements, (2) the method used in these standards (the propagation equation method) doesn’t take the site attenuation into account, (3) no physical justification for the method has been (to the author’s knowledge) provided and (4) no calibration method proposed. Today these international standards are maintained by IEC, RTCM and Cospas-Sarsat. Some of these standards are already incorporated into EU regulations such IEC 61097-2 which is called up in the current EU Marine Equipment Directive (MED) implementing regulations.

It’s important therefore to analyse the propagation equation method as employed in IEC and RTCM standards and compare it with ETSI’s preferred dipole substitution method. This can only be done ‘off the ground plane’ when using a large metallic disk placed on a rotating table such as 2,5 metre diameter disk used in some ETSI standards (EN 300 066, EN 303 132, EN 304 113). When it comes to evaluating the propagation equation method ‘on the ground plane’ (at zero metres height) both simulation and measurement will be investigated using reference monopoles to determine the effect of chamber size (3 and 10 metre), ground plane shape and measurement distance 3, 5 and 10 metres.

Establishing principles for making reliable and repeatable radiated power measurements for an EUT placed on the ground plane is essential to ensure maritime radio beacons work properly in their intended use especially for emergency (safety of life) radio beacons, and also that robust ETSI standards for maritime radio beacons can be written that correlate to existing international standards. Furthermore once an ETSI technical report is available as a result of this work there is scope to encourage other international standardization organizations to update and improve their radiated power measurement methods.

Objectives of the work to be executed
This project intends to: 
i. investigate the propagation equation method and compare it to the dipole substitution method;
ii. identify and understand non-repeatable effects of the propagation equation method (such as ground plane size and site attenuation;
iii. propose and investigate improvements to the method such as monopole substitution;
iv. report on all these findings in a single publically available document.

The objective of this STF is to investigate the propagation equation method and compare it to the dipole substitution method both by measurement at various sites and by simulation. The output of the STF will be an ETSI Technical Report (TR) that can then be referenced by ETSI standards for maritime radio beacons such as: EN 302 152 (PLBs), EN 303 132 (MSLDs) and draft EN 304 113 (EPIRBs) when these standards are revised. It can also be referenced when new ETSI standards for maritime radio beacons are created.

Due to the international nature of the maritime industry radio beacons must be deployed worldwide. The TR resulting from this STF will allow ETSI standards to be written that are correlated to international standards, whilst at the same time having a sound grounding in the physics of making radiated power measurements accurately and repeatably, at the same time upholding ETSI’s world leading practice in standardising radiated measurements.

An STF is required to cover the costs of hiring suitable test sites in order to make comparison measurements and the time taken to develop representative simulations.

Previous funded activities in the same domain
None known.

[bookmark: _Toc229392234][bookmark: _Ref325990203]Market impact 
Approximately 60,000 maritime radio beacons are sold worldwide per annum (source: sartech.com). Having internationally aligned standards is of prime importance because these devices are sold worldwide, travel worldwide and are used worldwide.

Consequences if not agreed
If the STF is not agreed then (1) ETSI standards will not be correlated with international standards or (2) ETSI will need to adopt an unproven radiated measurement method in order to harmonise with international standards.

In addition the RTCM and IEC will continue to dominate the standardisation of marine radio beacons.

ETSI members who manufacture radio beacons will continue to have to meet standards with differing measurement methods in order to sell products worldwide (market fragmentation).

Relation with ETSI strategy and priorities

	Priority Criteria

	Rationale

	Innovation in mature domains
	Innovations in maritime radio beacon antenna design will likely follow a better understanding of the radiated power measurement techniques.

	Emerging domains for ETSI
	The activity of the STF aims at better supporting the creation of standards for new and current radio beacon technologies in emerging areas as well as in areas of standardization where ETSI has fallen behind other international bodies.

	Societal good / environmental
	Making reliable and repeatable radiated power measurements means that radio beacons will be more reliably detected in genuine emergencies.





[bookmark: _Toc229392237]ETSI Members Support
	[bookmark: _Toc229392238]#
	ETSI Member
	Supporting delegate

	1
	Marine Rescue Technologies
	Tim Jarvis

	2
	Ocean Signal
	Stefan Kennedy

	3
	Cobham
	Brenk Lars 

	4
	Yaesu
	Paul Bigwood

	5
	Icom
	Pete Hizzey

	6
	Jotron
	Eggen Oyvind

	7
	JRC Dublin
	Jimmy Moon



Deliverables
Base documents
	Document
	Title
	Status

	ETSI  TS 103 052 V1.1.1 (2011-03)
	Electromagnetic compatibility and Radio spectrum Matters (ERM); Radiated measurement methods and general arrangements for test sites up to 100 GHz
	Published

	ETSI TS 102 321 V1.1.1 (2004-05)
	Electromagnetic compatibility and Radio spectrum Matters (ERM); Normalized Site Attenuation (NSA) and validation of a fully lined anechoic chamber up to 40 GHz
	Published

	ETSI TR 100 028-1 V1.4.1 (2001-12)
	Electromagnetic compatibility and Radio spectrum Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics; Part 1
	Published




New deliverables
	Deliv.
	Work Item code
Standard number
	Working title
Scope
	Expected date for publication

	D1
	DTR/ERM-TGMAR-644
	Working title: Maritime Radio SOLAS and non-SOLAS Beacons; Comparison of radiated measurement methods.
Scope: to perform a comparison of radiated measurement methods for maritime radio beacons (SOLAS and non-SOLAS), to determine the limitations of ‘on ground plane’ methods and investigate methods for improving the reliability and repeatability of making these measurements.
	30 September 2026





Maximum budget
Task summary/Manpower Budget
	Task short description
	Budget (EUR)

	
	

	Project management
	1300

	Simulation work
	4550

	Testing work 
	3900

	Report writing
	6500

	TOTAL
	16 250




Travel budget
	Description
	Budget (EUR)

	
	

	Attending two TGMARINE meetings in Sophia
	2000

	TOTAL
	2 000



Other budget line
	Task short description
	Budget (EUR)

	
	

	Hire of OATS 
	875

	Hire of two 3 m test chambers (note 1)
	3500

	Hire of one 10 m test chamber (note 1)
	3500

	TOTAL
	7 875



NOTE 1 – Two 3 m test chambers will need to be hired for performing tests at 3 and 5 metres, the two chambers should have dissimilar ground plane sizes. See also clause 7.1.

Part II – Details on STF Technical Proposal 
Tasks, Technical Bodies and other stakeholders
[bookmark: _Toc64817083]Organization of the work 
This work can be done by one or two suitably experienced individuals with guidance from TGMARINE.
Tasks for which the STF support is necessary
The following tasks have been identified:

Simulation work
Testing work at different test sites
Development of the Technical Report (TR)

The reason why TGMARINE delegates are not in a position to do this work is that the radio beacon manufacturers within TGMARINE don’t have the commercial impetus to hire test chambers and perform simulation work purely to investigate radiated measurements methods, and the other TGMARINE members don’t have a mandate to do it.

Other interested ETSI Technical Bodies
There are no Technical Committees within ETSI other than TGMARINE involved in this activity.

Other stakeholders
Technical Committee TC80 within the IEC has an interest in this work.
Special Committee SC110 within RTCM has an interest in this work.



Part III: Execution of Work

Work plan, time scale and resources
Work program overview
The work to be done is to simulate the on-ground-plane fields generated by an ideal monopole antenna in various sites: OATS, 3 m SAC and 10 m SAC at measurement distances of 3, 5 and 10 metres (3 m SACs that are capable of making 5 m measurements will be selected) and compare these with the same simulations using a 2,5 diameter support disk commonly used in making ‘above the ground plane’ radiated measurements of satellite beacons. From this the relationship between dipole substitution and the propagation equation method can be theoretically derived and then tested. Testing is a mater of making actual measurements at two different 3 metre Semi-Anechoic Chambers (SACs) at both 3 and 5 metres on and off the ground plane. The two sites selected will need to have different ground plane dimensions to make the results meaningful. Testing will then be repeated at one 10 metre SAC because some international standards specify 10 m testing of 121,5 MHz beacons and do no permit extrapolation of results. Once the simulation and test work is done and results compared a Technical Report will be written into the findings with recommendations for those writing standards for maritime radio beacons.

Task description
	Task #0
	Project Management

	Objectives
	To realize the project in time with a qualitative result. Organize communication with internal and external stakeholders as identified in clause 6.

	Input
	The ToR.

	Output
	Status Reports to ETSI TGMARINE#22, TGMARINE#23 and final report

	Interactions
	Through drafting sessions and comment resolution with ETSI TGMARINE members.
Through LS-out to relevant external organisation.

	Resources required
	A project leader with standardisation experience (2 working days)

	Task #1
	Simulation work

	Objectives
	Simulate monopole radiation using a field solver for various common 3 and 10 metre SAC and determine theoretical field strengths are various measurement distances and mast heights in such chambers.

	Input
	Ground plane dimensions and Normalised Site Attenuation (NSA) figures for chambers selected for testing so that representatives simulations can be undertaken.

	Output
	Simulation results. 

	Interactions
	Direct contact with selected commercial test houses concerning the dimensions, construction and NSA of their 3 and 10 metre test chamber.

	Resources required
	Senior level of RF engineer with field simulation experience (7 working days).

	Task #2
	Testing work

	Objectives
	To test simulations derived in task 1 and compare results from radiated power measurements methods described herein at various sites with different physical properties, EG: ground plane size, receiving mast position.

	Input
	Availability of commercial 3 and 10 metre SACs and suitable OATS.

	Output
	Test results.

	Interactions
	Comparison of simulation and test results.

	Resources required
	Senior level of radiated test engineer with radiated power measurement experience (6 working days).

	Task #3
	Report writing

	Objectives
	To report unambiguously into the radiated test methods above and on ground plane giving best practice in measurement method and describing the effects of non-repeatable elements such as ground plane size, receiving mast position and NSA.

	Input
	Test and simulation results.

	Output
	ETSI DTR/ERM-TGMAR-644

	Interactions
	With ETSI TGMARINE stakeholders.

	Resources required
	Maritime standards expert with ETSI report rapporteur-ship experience (10 working days)





Milestones

	Milestone
	Description
	Cut-Off Date

	A
	Simulation and Testing Work
	30-04-2026

	Power Point Presentation
	Presentation of preliminary simulation and test results 
	

	ETSI Deliverable
	Progress Report A approved
	

	B
	Mature Draft Available
	30-06-2026

	Power Point Presentation
TR 104 218
	Presentation of final simulation and test results

Presentation of TR 104 218 stable draft
	

	ETSI Deliverable
	Progress Report B approved
Tasks #1, #2 completed.
	

	C
	Final Draft Approved
	15-09-2026

	TR 104 218
	Final Draft approved by ETSI TC ERM
	

	ETSI Deliverable
	Final Report C approved
Tasks #0 and #3 completed.
	

	D
	Deliverable published, STF Closed
	30-09-2026



NOTE – Milestone dates under the assumption that the work starts on 15-01-2026


[bookmark: _Toc229392240]Task summary
	Code
	Task / Milestone 
	Target Date
	Estimated Cost (EUR)

	
	
	From
	To
	

	
	Start of work
	
	
	

	T0
	Project Management
	15-01-26
	30-09-26
	1300

	Milestone A
	Simulation & Testing Work Results
	
	
	

	T1
	Perform the Simulations
	15-01-26
	31-03-26
	4550

	T2
	Perform the Tests
	15-01-26
	31-03-26
	3900

	Milestone B
	Mature Draft Available
	
	
	

	T3
	Technical Report writing
	01-04-2026
	15-09-26
	6500

	Milestone
C
	Final Draft Approved for publication
	
	15-09-26
	

	Milestone
D
	Deliverables published, STF closed
	
	30-09-26
	

	
	16 250
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Expertise required
Team structure
Up to two participants to ensure the following mix of competences:
	Priority
	Qualifications and competences

	High
	Project manager

	High
	Senior RF engineer with field simulation experience

	High
	Senior RF test engineer with radiated power measurement experience

	High
	Maritime standards expert with ETSI report rapporteur-ship experience




Part IV:	STF performance evaluation criteria 
Performance Indicators
	Select relevant Performance indicators applicable for these ToR (X)

	Contribution from ETSI Members to STF work

	Direct financial contribution (co-funding)
	x

	Support to the STF work (e.g., provision of test–beds, organization of workshops, events)
	x

	Steering Group meetings (number of meetings / participants / duration)
	

	Number of delegates directly involved in the review of the deliverables
	x

	Contributions/comments received from the reference Reference Bodies
	x

	Contributions/comments received from other Reference Bodies
	

	
	

	Contribution from the STF to ETSI work

	Contributions to Reference Body meetings (number of documents / meetings / participants)
	x

	Contributions to other Reference Bodies
	

	Presentations in workshops, conferences, stakeholder meetings
	

	
	

	Liaison with other stakeholders

	Stakeholder participation in the project (category, business area)
	x

	Cooperation with other standardization bodies
	x

	Potential interest of new members to join ETSI
	x

	Liaison to identify requirements and raise awareness on ETSI deliverables 
	x

	Comments received on drafts (e.g. on WEB site, mailing lists, etc.)
	x

	
	

	Quality of deliverables

	Approval of deliverables according to schedule
	x

	Respect of time scale, with reference to start/end dates in the approved ToR
	x

	Comments from Quality review by Reference Body
	x

	Comments from Quality review by ETSI Secretariat
	x

	
	






Time recording 
For reporting purposes, the STF experts shall fill in the time sheet provided by ETSI with the days spent for the performance of the services


During the activity, the STF Leader shall collect the relevant information, as necessary to measure the performance indicators.  The result will be presented in the Final Report.


Document history
	
	Date
	Author
	Status
	Comments

	0.1
	2025-08-5
	Tim Jarvis
	Draft
	

	0.2
	2025-08-14
	Andrea Lorelli
	Final
	

	0.3
	2025-09-01
	Andrea Lorelli
	Final
	Added TR number

	0.4
	2025-10-13
	ETSI Secretariat
	Final
	Update before CL publication





Annex I	Response to the Request for Proposals
CfE – STF 712 (REFERENCE BODY ERM TGMARINE)
[bookmark: Deadline2]Deadline: 26 November 2025
[bookmark: ETSI_MEMBER]If you are an ETSI Member * 

ETSI membership status (Indicate your status):
 Full
 Associate 
 Observer

If you are not an ETSI Member *
Please indicate:

Full name of the ETSI member supporting the application (list of ETSI members on etsi.org):
-________________________	

Official contact name of the ETSI member supporting the application:
-________________________	

Note: A formal confirmation of the support from the Official contact is required (e.g. by e-mail sent to STFLINK@etsi.org) and an “ETSI Member Support Letter” will be required if you are selected.

	Contractor information *

	

	Contractor name *:
Indicate the Company/Organisation Name
	· 

	

	Contact person for the technical aspects
	Contact person for Decision on ETSI financial offer to this project (if any)

	Title
	
	Title
	

	First name
	
	First name
	

	Last name 
	
	Last name 
	

	Role
	
	Role
	

	e-mail
	
	e-mail
	

	Phone
	
	Phone
	

	




	
	Yes
	No

	[bookmark: ProjectInInfo]Do you or any employee of your Company/Organisation hold an elected or appointed position in the Reference Body requesting the STF 712 creation?
	

o

Indicate in which position:

-----------------------------------

	

o

	
If you are self-employed candidate:
Do you currently have other contracts in progress with ETSI?

	o
	o 



All fields marked with an asterix (*) are mandatory

1.1	Introduction

A short presentation of the technical structure responsible for this activity, e.g.:
· Business area, number of employees, link to WEB site,
· Department(s)/team(s)/experts in charge of the technical activities related to this Project,
· Reference to products/services of your Company/Organization or supporting Member to which the standards developed by this Project will apply,
· Motivation for your Company/Organisation or supporting Member to participate in this Project.

1.2	Proposed approach 

[bookmark: _Ref434825982]Proposed contribution to tasks & related cost
Identify the tasks to which your Company/Organisation is proposing to contribute by filling-in the table below:
	[bookmark: Table_Tasks_Proposal]Tasks
No
	Tasks
Description
	Max Budget Allocated in Euro
	Amount in Euro (mandatory)
	% of whole Task (mandatory)

	00
	Project management
	1300
	.
	.

	01
	Simulation work
	4550
	.
	.

	02
	Testing work
	3900
	.
	.

	03
	Report writing
	6500
	.
	.

	
	
	16250
	
	



Amount in Euro (mandatory): Indicate the price offered for your contribution to the task(s)
% of whole task (mandatory):  Indicate to which percentage of the execution of the whole task your offer corresponds
Provide a description of the proposed approach, competences, reference to related activities:
· Explain which part of the task is corresponding to the requested percentage that your Company/Organisation will handle,
· Explain the scope that your Company/Organisation will cover,
· Explain your approach to the management of the quality and,
· Explain your approach to the management of the risks and their mitigation,
· Describe and justify the proposed costs to achieve this project objectives.

[bookmark: Deadline3]
Annex II	 Terms and Conditions
CfE – STF 712 (REFERENCE BODY ERM TGMARINE) Deadline: 26 November 2025
2.1	Submission of Proposals

All proposals in response to this CfE shall be submitted before the deadline indicated in this Collective Letter, using exclusively the WEB application on the ETSI Portal at the following address: https://portal.etsi.org/cfe.

Proposals shall be composed of Curriculum Vitae of the proposed service providers’ personnel and the Annex I of this CfE duly filled-out.
Proposals that will be partial or incomplete at the deadline will not be accepted.  

The Terms and Conditions in this Annex will apply.


2.2	Modification and Withdrawal of Proposals

Applicants may, without prejudice to themselves, modify or withdraw their proposal by written request, provided that the request is received by ETSI prior to the due date and time, at the address to which their proposal was submitted. The applicant may submit a new proposal provided that such new proposal is received prior to the deadline for responding which is specified in this Collective Letter.


[bookmark: _Ref434831705]2.3	Assessment of Proposals

The ETSI Director-General, in consultation with the Reference Body Chair, is responsible for the selection of the service providers that will be contracted to perform this Project work. The ETSI Director-General and the Reference Body Chair may be assisted by a Selection Panel to assess the applications received and make the final decision.

As per article 1.10.4 of the ETSI Directives, the Director-General may discard proposals that could be identified as creating potential conflict of interest.

The ETSI Secretariat will only communicate to the applicants the result of the selection (accepted or not accepted). Should applicants need more information on the rationale for the selection, they must address a formal request to the ETSI Director-General.

The following evaluation criteria will be applied to all proposals, in order of priority:
· Evidence that the applicant has the necessary structure and expertise to ensure delivery 
· Reference to current or previous activities in the specific technical domain of this project
· Critical review of the most efficient way to achieve the objectives in this Project ToR 
· Effective proposed approach/methodology for the execution of the tasks
· Implementation schedule
· Clear pricing policy

Compliance with the first two (2) criteria is mandatory.
Proposals that are not considered compliant with these criteria will be discarded.

Priority will be given to technical quality of the proposals. Pricing considerations will be taken into account to ensure that the best value for money is achieved. Compatibility with the maximum budget allocated to this Project will be verified before placing a Service Contract.

Following the assessment process, ETSI reserves the right to grant contracts to other than the cheapest proposals, to accept or reject any offer completely or in part, or to reject all proposals, without providing the reasons. If no offer is accepted, ETSI may decide to abandon the work or proceed in any other manner ETSI may select.


2.4	IPR and confidentiality Agreements

The information provided in this CfE, as well as the fact that the applicant has received the CfE, is considered confidential and protected under copyright laws. The applicant may not discuss, share, or use the information in this CfE for any purpose other than the response to this CfE.

ETSI will not disclose the content of any proposals to other applicants or any other party, with the exception of the persons involved in the assessment process described in §2.3 above.

However, ETSI reserves the right to make use of the information provided in this proposal to improve this project definition for the purpose of this CfE or any other manner in which ETSI may decide to proceed to select the service providers.

If successful, the applicant will be required to sign a Service Contract, which includes IPR and Confidentiality clauses aligned with the relevant policies in the ETSI Directives.


2.5	Preparation cost

ETSI will not be responsible for any costs or expenses that the applicant may incur in preparing and/or submitting the proposal.


2.6	Service Contract

A Service Contract will be proposed to the applicants that will be selected to perform the work.
Details on the Terms and Conditions of this contract can be found on the ETSI Portal, at the following address: https://portal.etsi.org/STF/STFs/Contracts.aspx 
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