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Terms of Reference for Specialist Task Force 259 extension 
(TC ERM / TG 35) on “Measurement uncertainties and Test methodologies 1 GHz to 40 GHz”

1
Reasons for proposing the Specialist Task Force (STF)

The drive on uncertainty of measurement into the global arena via GSC, and liaison with other bodies, has motivated a number of external organisations to contribute their comments, advice and support to STF 241 and STF 259. This application for funding is submitted in accordance with the decisions made in Board 43 as to the allocation of the Funded Work Programme for 2004/2005. 

In the context of seeking to develop globally applicable deliverables through international collaboration, ETSI ERM proposed via the GSC/GRSC to initiate co-operation with other regions on a number of standardisation projects.  The scale of these projects does not justify the overhead of a formal ETSI Partnership Project in the style of 3GPP or MESA.  There are, however, significant gains to be made, both for the industry and for the image of ETSI, in establishing less formal co-operation with other regions in a number of product sectors.  

At the Global Radio Standardisation (GRSC) meeting held in May 2004 in Seoul, South Korea, ETSI proposed to create a GRSC Task Group on Measurement Uncertainties and Test Methodologies 1 GHz to 40 GHz, and the GSC Plenary adopted this.  ETSI also proposed that the ETSI STF 259 Team Leader be appointed the Task Group Convenor and this was also adopted.

At present, in STF 241, agreed maximum acceptable measurement uncertainties for ETSI standards have been increased to cover frequencies up to 40 GHz. However the standards themselves cover a much larger range certainly up to 80GHz and beyond. CENELEC has prepared EMF standards (addressing safety issues) covering the frequency range upto 300GHz but there is still a lack of information on the practical measurement uncertainty limits of test equipment and test chambers. This has resulted in individual standards (and standards bodies) using different uncertainty figures and treating the method of applying these differently 

STF 241, in phase 1, was tasked with assembling information documents on radiated RF testing:

detailing the practical accuracy of measurements at up to 300GHz and any associated information on test methods;

on the treatment of measurement uncertainties;

produce an initial Technical Report; and 

prepare input to GSC8 held in May 2003.

STF 241, in phase 2, was tasked to address a number of outstanding issues, identified during phase 1, and to produce a second edition of the Technical Report making recommendations on how to update existing ETSI deliverables.

The outstanding issues that were identified in phase 1 and re-considered in phase 2 were:

-
the application of ”shared risk” principle when applied to market surveillance and enforcement;

-
calibration requirements for fully lined anechoic test facilities;

-
measurement uncertainty when applied to Satellite and Fixed Link radio equipment;

-
evaluation of broadband/narrowband measurement techniques and associated measurement
 uncertainties;

-
include safety related information on measurement uncertainty (to be provided by TC-Safety/CENELEC TC 106X); and

-
technical review of new emerging test methods.

As a result of STF 241, further issues were considered by STF 259 and included:

-
measurement uncertainties related to conducted measurements;

-
practical accuracy of measurements above 40 GHz and associated information on test methods;

-
evaluation of automated test methods and systems for contribution to measurement uncertainty calculations; 

-
review of future work in other ETSI telecommunications testing disciplines; and

-
produce a report for the GSC 9 meeting to be held in South Korea April/May 2004.

Measurement uncertainties have been the poor relation in Standards organisations but over the period of STF 241 and STF 259 the interest in the subject has spread significantly a reasonable level of harmonization has occurred betwwen different SDO’s. However, the cost to ETSI members of placing goods onto the market has continued to increase as the SDO’s or Regulatory Authorities has implemented new requirements, sometimes differently. In the international arena IEC/CISPR have continued their work to extend EMC testing above 1 GHz. IEC/CENELEC have continued to develop EMF standards with limited success.

The continuation of the work carried out so far will continue to enable ETSI to play a lead role in the GSRC forum and engage with other Standards bodies worldwide to the benefit of its members. 

The STF is further enhancing EG 202 290 by evaluating and validating ETSI radio test methods and associated measurement uncertainties to be used above 1 GHz for radio conformance parameters, EMC conformance testing for radio products and practical EMF test methods. Significant work has already been carried out in previous phases. However, it has been identified that emerging test methods and procedures with their associated measurement uncertainties vary considerably between different testing technologies even when measuring the same phenomena.

At the request of ETSI members STF 259 has in the last phase contributed to the development of a new approach to test methods in ERM TG 17, ERM TG 31, ERM TG 27, CEPT SE and ITU R. This activity has evolved by analysis of compatibility studies used in the development of consistent and valid test methods particularly associated with very lower power or low power density radio equipment.
Many of the new technologies under development are of a broadband impulsive nature and operate on very low RF power. The existing test methods are of such a form that they do not have sufficient sensitivity and, as a consequence, increasing measurement uncertainty to carry out the required testing for compliance to the relevant EU Directives.

The inconsistency in performance results between ITU/CEPT compatibility studies and CISPR EMC limits has raised a number of concerns as practical testing indicates that the CISPR results are more in line with actual radio equipment performance.
1.1
Overview of the proposal
1.1.1
Purpose of the work

The update to EG 202 290 should include relevant input from the various SDO’s participating in the GRSC Task Group, and include as many different radio technology test methods. 

Further, as broadband systems are now being extensively introduced, the existing test methods need to be reviewed to ensure that the measurement uncertainty is controlled and that testing is cost effective.

The STF should take an active part in CEPT compatibility studies and contribute to ITU-R Study Groups on test methods and their associated measurement uncertainties.

1.1.2 Relation with the ETSI Strategic Objectives

The activities of the STF will assist in ensuring a harmonized approach to measurement uncertainty and the application to assessment against specification limits. Under Mutual Recognition Agreements it is essential that the same interpretation is made by all parties undertaking testing defined in standards for the purposes of placing on the market, or when undertaking market surveillance and enforcement.

The STF activities, through the liaison with GSC, will assist to develop a global approach to the interpretation of measurement uncertainty and test methodologies through exchange of information and potentially forming strategic alliances.

The STF activities will assist to ensure high quality testing standards by clearly defining measurement uncertainty values based on the specified test methods contained therein.

The current downturn in the telecommunications market has led to the reduction of testing experts and test laboratory’s’ participation in ETSI standardization activities. The lack of practical testing expertise available to the Technical Bodies is delaying the implementation of widely needed new testing standards to comply with the ever-decreasing regulatory requirements. The STF is attempting to fill this gap by acting as a funnel for new information of test methods under development and the needs to validate such methods.

To this end the STF has and will continue to review new testing techniques particularly for low power wideband/broadband technologies.
1.1.3
Relation with other activities within ETSI and/or related organizations

OCG R&TTE STF 279 is reviewing the content of Harmonized Standards (HS’s) produced by ETSI TBs under EU Mandates and the work of STF 259 will provide input to revisions of these HS’s.

The activities in the STF has relevance to many of the ETSI Technical bodies, who are required to prepare compliance testing standards in support of the R&TTE Directive, Maritime Directive and the Automotive Directive. The initial concept of the work was that it would only apply to radio technologies, but at the formation of the ERM TG 33 this was extended to include all measurement regimes within the scope of ETSI TBs. This activity has commenced but little response from Technical Bodies has been forthcoming. 

The next GSC meeting is to be held in ETSI in August/September 2004. The activities within ETSI and the GRSC Task Group will be presented at that meeting along with any the recommendations made within the EG 202 290.

CISPR is the lead body for test methods and measurement uncertainty for EMC testing. Liaison will be maintained by the STF to ensure that alignment is ensured within ETSI EMC standards and that new frequency extensions to CISPR standards are evaluated.
CENELEC is the lead body for Specific Absorption Rate (SAR) testing, and general safety issues for radiated electromagnetic fields. The STF is in contact, via TC Safety, with CENELEC TC 106X to assist in providing guidance on test methods and measurement uncertainty of the test compliance regimes. TC 106X have provided input on measurement uncertainty to the ETSI TR 102 215. ETSI ERM TG 27, with the assistance of the STF, has undertaken an analysis of test equipment for EMF measurement and from that analysis has recommended practical test methods to pass to ETSI TC ERM and TC Safety.

1.1.4
Priority within the TB

The continuation of the STF is considered to be of high priority to ensure that the ETSI members have a level playing field on the interpretation of compliance requirements, using consistent and cost effective test methods and procedures. The work will also assist in the global market ensuring, through co-operation and understanding with other regional SDOs, that equipment tested for compliance under Mutual Recognition Agreements fulfil a common understanding and quality for compliance testing.

1.1.5
Motivation why the STF is urgently needed

Measurement uncertainty and its interpretation is a complex subject. Expertise in the subject area is limited essentially to accredited testing organisations. These organisations rely on accreditation to test to a reference standard normally produced by the SDOs. The current market conditions have severely limited the expertise available to the TBs and the associated working groups, hence the best working solution for all concerned has been to use an STF.

The previous STF work has been regularly circulated to ensure that the content is acceptable and understood. Whilst in general responses have been limited, they have been of high quality and helped to find agreement on the content and its interpretation. It is considered that this horizontal subject should continue to progress in this way, particularly as more of the ETSI TBs will be involved in the consultation process.
1.2
Organization of the work
1.2.1
Confirmation of active support from the Members

A.S.P., DTI, Panasonic and Sony support the work.

1.2.3
Identification of tasks, phases, priorities, technical risk

To recommend and determine the validity of the evaluate measurement uncertainties related to radio measurements carried out above 1 GHz and make formal ETSI recommendations for implementation into existing and developing standards. This activity should also recommend the required maximum frequency of measurement related to calibration of test equipment in the light of new emerging radio technologies.
To evaluate the practical measurement uncertainties and test methodologies for frequencies above 40 GHz and associated information on test methods. This activity applies only to a small number of ETSI deliverables but is expected to expand as further new technologies are developed.

To evaluate automated test methods and systems for their contribution to measurement uncertainty calculations. This activity will require assistance from equipment manufacturers.

To review future work needed by other ETSI telecommunications testing disciplines and make recommendations.

To produce a report for the GSC 10 meeting to be held in ETSI August 2005 on current progress.

1.2.4
Outcome of the STF

The STF will deliver further updates to EG 202 290 v 1.1.1 and publish v 1.2.1 and a report on progress to GRSC in September 2005.

2
Consequences if not agreed:
Phase 1 and 2 has concentrated on specific radio testing procedures given in ETSI documents within the control of TC-ERM. This exercise has determined the limitations of current test equipment used for compliance testing, but has not yet identified solutions to the full extent of the frequency ranges given in ETSI compliance standards. It is therefore necessary to continue the work so far undertaken to improve the quality of compliance testing determined by measurement uncertainty and to extend this to other TBs.

ETSI is currently leading the world in this activity and has liaison activities with other organisations through GSC. ETSI is the only body that balances the requirements of regulators with the practical issues of the users engaged in day-to-day measurement work. Further, the market surveillance and enforcement activities require consistent procedures and interpretation when compared to compliance testing.

Failure to continue the activity will result in confusion to the ETSI members, manufacturers, administrations, and testing organizations, resulting in different interpretations of measurement results when applying measurement uncertainty for compliance testing.

3
Detailed description:
3.1
Subject title:
Recommended approaches and limits of measurement uncertainty of Radio Frequency test methods above 1 GHz.

3.2
Reference Technical Body:
ETSI deliverables will be submitted to TC ERM, and TC-ERM TG 33 (Measurement methods and their uncertainties) for approval.

TC ERM TG 35  will act as the steering Group consisting of interested ETSI members. TG35 and ERM will approve the draft input to GRSC. The steering group will work electronically to reduce costs.

3.3
Other interested TBs (if any):
The work of the STF affects any ETSI technical body who has testing requirements within their deliverables. The activity is a horizontal issue and is of interest also to our sister standards bodies. Liaison is maintained with IEC, CENELEC and CISPR along with GSC.

3.4
Steering Committee
The steering committee is ERM TG35 and is already formed. The Chairman of the SG is TC ERM Chairman.
3.5
Support from ETSI Members 
The work item has four supporting organisations in accordance with the ETSI Working Procedures. They are ASP, DTI, Panasonic and Sony. Additionally the draft outputs from the STF are circulated to the Steering Group, to ERM TG35, TC ERM, TC Safety and to ERM EMC. Comments received are processed and incorporated in the draft document. This support is carried out electronically. 

3.6
Target date for the start of work:
August 2005.

3.7
Duration and target date for the conclusion of the work (TB approval):
The work will take some 6 months to complete up to the ETSI approval procedure. Input will be provided to GSRC meeting in August 2005 approved by TG 35 (delegated by TC-ERM).

3.8 Resources required

Total resources required 60 000 EUR, with 21 000 EUR allocated to support GSC activities.

3.8.1
Experts manpower
Manpower resources required: 100 man days (60 000 EUR), split as follows:

· Drafting deliverables:
60
man-days

· Attending Technical Body and WG meetings: 
10
man-days

· Attending other kind of meetings: 
10
man-days

· Other tasks: Preparation for input to GSC September 2005
20
man-days
3.8.2
Estimated cost, additional to the manpower:
· There are no additional costs expected.
3.8.3
Estimated cost of Members’ contribution
The estimated cost of members’ voluntary contribution cannot be directly assessed. Validation of test methods is being done on a completely voluntary basis by a number of test facilities under funding from their own organisations investment programmes.
3.9
Experts qualification required, mix of skills
The following experts are required to perform the work.  The actual number of experts and mix of skills may depend on the actual applications received and will be decided when setting up the STF.

· Number of experts required: 2

· Relevant expertise required: 1 expert with a wide background in practical RF and EMF testing and measurements in the defined frequency band with a knowledge of ETSI standards and procedures is essential; 1 expert in measurement uncertainty and calculation of such.

· Period over which the experts are required and duration of the secondment: 1 expert 80% and 1 expert 20% of the allocated resource.

3.10
Scope of Terms of Reference:
To develop an ETSI Guide on the measurement uncertainties and test methodologies that are practical and achievable for compliance measurements of Radio Frequency electromagnetic fields and conducted RF measurements.
3.11
Organization of the work in tasks and/or phases:
The activity will be carried out in ETSI premises and at other test facilities as arranged. The following tasks will be carried out:

-
To evaluate the measurement uncertainty requirements for test methods above 1 GHz;

-
To evaluate the practicality of measurements above 40 GHz and for low power broadband devices;

-
To evaluate requirements for automated test systems;

-
To review future work in other non RF disciplines; and

-
To produce a technical report and presentation to GRSC  meeting September 2005.

3.12
Related activity in other bodies and co-ordination of schedules:
Liaison activities with external organisations include:

· GSC participating organizations;

· IEC/CISPR;

· CEPT/ECC Working Group Spectrum Engineering;

· CENELEC TC 106X.

3.13
Base documents and their availability
The STF work will be based upon the following documents:

	Work Item
	Title
	Current

Status
	Date TB
approval

	TR 102 215 v.1.3.1
	Recommended approaches and limits of measurement uncertainty of Radio Frequency electromagnetic fields above 1 GHz.
	For approval
	September 2005

	EG 202 290 v.1.1.1
	Measurement uncertainty and test methodologies above 1 GHz
	Under preparation
	July 2005


3.14
Work Items from the ETSI Work Programme (EWP) for which the STF is required:
The STF will produce the following deliverables, for TB approval:

DEG/ERM-TG33-060 EG 202 290 v.1.2.1
Scope: To address a number of outstanding issues identified during the drafting of EG 201 290 v 1.1.1 and a revision of the ETSI Guide making recommendations on updating existing deliverables.

3.15
Planned output schedule:
The STF will produce the deliverables according to the following time scale:

Work Item(s): DEG/ERM-TG33-060
· Start of the work 
August 2005
· Draft for TB approval
1 November 2005
· TB approval
February  2005
· Publication
March 2005
In addition, the STF will produce the following reports:

· Interim Report 
October30 2005, 

· Final Report
December 2005

3.16 Document history
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