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Minutes of the meeting of the CCEM Working Group on

Radio-frequency Quantities (GT-RF)

Report of the meeting of the GT-RF of the CCEM which took place on Wednesday, 5 November 2003, in the Pavillon de Mail of the BIPM, Sèvres, France. 

Official Members of the CCEM Working Group on Radiofrequency Quantities (GT-RF) are: 

Members:

Institute for Physical-Technical and Radiotechnical Measurements, Gosstandart of Russia [VNIIFTRI], Moscow

International Union of Radio Science, [URSI]

Istituto Elettrotecnico Nazionale "Galileo Ferraris" [IEN], Torino

Korea Research Institute of Standards and Science [KRISS], Daejeon

Laboratoire André Marie Ampère [BNM-LNE/LAMA], Fontenay-aux-Roses

National Institute of Metrology [NIM], Beijing

National Institute of Standards and Technology [NIST], Gaithersburg

National Measurement Laboratory CSIRO [NML CSIRO], Lindfield

National Metrology Institute of Japan, AIST [NMIJ/AIST], Tsukuba

National Physical Laboratory [NPL], Teddington

National Research Council of Canada [NRC], Ottawa

Nederlands Meetinstituut/Van Swinden Laboratorium [NMi VSL], Delft

Physikalisch-Technische Bundesanstalt [PTB], Braunschweig

Standards, Productivity and Innovation Board [SPRING Singapore], Singapore

Swiss Federal Office of Metrology and Accreditation [METAS], Bern-Wabern

Mr Luc Erard, BNM

The Director of the International Office of Weights and Measures [BIPM], Sèvres

Chairman: Dr James Randa, NIST

Delegates of member laboratories at the meeting:

Mr Djamel Allal, BNM-LNE/LAMA (Fontenay aux Roses)

Dr Hans Bachmair, PTB (Braunschweig)

Dr Luciano Brunetti, IEN (Torino)

Mr Hock Ann Chua, SPRING Singapore (Singapore)

Mr Robert Clarke, NPL (Teddington)

Dr Jan P.M. de Vreede, NMi VSL (Delft)

Mr Qiulai Gao, NIM (Beijing)

Mr Kurt Hilty, METAS (Bern-Wabern)

Dr Dave Inglis, NRC (Ottawa)

Dr Takeumi Inoue, NMIJ/AIST (Tsukuba)

Dr Jeong Hwan Kim, KRISS (Daejeon)

Dr James Randa, NIST (Boulder)

Dr Brian Ricketts, NML CSIRO (Lindfield)

Dr Ulrich Stumper, PTB (Braunschweig)

Dr Dmitrij Vasiliev, VNIIFTRI (Moscow)

Dr Markus Zeier, METAS (Bern-Wabern)

Personal Member:

Mr Luc Erard, BNM (Paris)

Invited guests (and their affiliations) were:
Mr Erik Dressler, CSIR-NML (Pretoria)

Mr Frantisek Hejsek, CMI (Brno)

Dr Harold Sánchez, Laboratorio Metrológico (San José)

Dr Yasuhiko Sakamoto, NMIJ/AIST (Tsukuba)

Also present were:

Dr HaruoYoshida  NMIJ/AIST (Tsukuba)

Dr Thomas J. Witt, BIPM

Meeting opened 9:00 am.
Introduction

The chairman, Dr. J. Randa, opened the meeting at 9:00 am. After a round of self–introductions, Dr. D. Inglis was appointed Rapporteur for the meeting. 

The draft Agenda, and the Minutes of the meeting of 10 Sept. 2002 (Docs. /03-00  and /03-rGTRF02) were approved.

It was pointed out that Documents /03-08 and /03-10 were duplicates, and it was agreed that Doc. /03-08 be replaced with the “Status Report METAS RF and Microwave” submitted to the meeting in hard copy format. A second hard-copy document “Brief report of the activity of NMIJ” was accepted as GT-RF/03-19.

1. Chairman’s report on the 2002 CCEM meeting and related developments.
The chairman briefly summarized the report (Doc. /03-02). 

All action items from the previous meeting have been completed, or will be included in the discussions of ongoing comparisons, under 2 and 3 below.

At the CCEM 2002 meeting, the policy on Supplementary Comparisons was discussed. It was concluded that there is nothing specific in the MRA that says that supplementary comparisons cannot be carried out under the auspices of the GT-RF, but Supplementary Comparisons generally would be expected to be RMO comparisons. It was pointed out that the JCRB has also discussed this issue. They want to discourage Supplementary Comparisons being reported under the KC label. It is possible usually to separate out the Key and Supplementary parts (often optional measurements) and to report them separately. 

2. Consideration of any Draft B reports.

a) CCEM.RF-K1.d.W: Power in waveguide at 75 GHz and 94 GHz (Doc. /03-17).   
(NPL Pilot.)

This was approved by the GTRF and the CCEM last year. However, as a consequence of rounding errors, the spreadsheet submitted to the Key Comparison Database (KCDB) did not agree exactly with the spreadsheet in the final report. This issue has now been resolved, and a note concerning the round-off problem was added.

The four participant laboratories will check they are in agreement with the current version of the spreadsheet, and then the Chairman will forward it to C. Thomas for inclusion in the KCDB.  This is to be done by end November 2003.

b) CCEM.RF-K8.CL: Power in 50 Ω coaxial lines, eight discrete frequencies between 10 MHz and 18 GHz. (Docs. /03-03, /03-04, /03-14).               

(VSL Pilot.)
The report from the Support Group is now complete. Draft B is expected to be completed by the end of December 2003. It is proposed, in view of the large amount of data involved that only graphs for the 10 MHz and 18 GHz measurements be put in the KCDB as examples, with reference to the others, which will be maintained in the report.

The Support Group Report on Draft B, and the determinations of the KCRVs, means and outliers were explained. The Support Group proposed the derivation of a “quality factor”, defined as a laboratory’s mean deviation for all three devices under test (DUT), divided by the maximum difference from the mean for any one. This was proposed as giving an indication of the systematic deviation of a laboratory’s measurements from the KCRV. After discussion, it was decided that this quality factor will not appear in the KCDB, since it is liable to cause confusion with En, and since it does not necessarily present an accurate reflection of a laboratory’s situation. 

It was also noted that laboratories that have achieved a high accuracy can suffer if the KCRV is determined using data from a large number of laboratories with larger uncertainties.

The Support Group reported that it has checked all calculation results given in the report and that it recommends that the report and results be accepted for full equivalence. 

A consensus was reached that it should, in general, be left to the participants and the Support Group to decide what should be included in a report. Draft B will now be circulated to the participants and support group for approval, after which it will be placed on the restricted access GT-RF website for approval by the GTRF and the CCEM. This is to be done by the end December 2003.

3. Progress Reports on other comparisons underway.

a) CCEM.RF-K4.a, b.CL: Rf voltage to 1000 MHz (Doc. /03-15
(VSL Pilot).

Comparisons a and b were rejoined at report stage. Draft A is more or less completed, and will be circulated to the participants by the end of December 2003. 

b) CCEM.RF-K5b.CL: Reflection coefficient / S-parameters, type N connectors, 2 GHz to 18 GHz (Doc. /03-12)




(NPL Pilot)

In progress. Measurements are to be completed by the end of December 2005. Note the change of contact person at NPL– it is now Chris Eio.

Following discussion it was decided to leave a decision regarding the best method of data analysis until the first data sets become available. 

The large number of participants in this KC prompted the question of who determines which laboratories should participate in a comparison when there are many applicants. It was reiterated that it is the RMOs that decide which laboratories from their region take part.

c) CCEM.RF-K5c.CL: Reflection coefficient / S-parameters, 50 MHz to 26.5 GHz, 3.5 mm connectors. 

(BNM-LNE Pilot)

This comparison is postponed until K5.b.CL is completed. The frequency range will be extended to 33 GHz.

d) CCEM.RF-K9: Noise in WG, five discrete frequencies from 12.4 GHz to 18 GHz.

(BNM Pilot)

Measurements in progress. 

VNIIFTRI had asked for a follow-up bilateral comparison with PTB, before deciding if they would withdraw their data from the comparison (they had a problem at 18 GHz).

It is hoped to finish the bilateral comparison this year then decide what to do with K9.

It was pointed out that the bilateral comparison should be formally registered with the KCDB, numbering of the bilateral should follow from the KC. It was also pointed out that the request to withdraw data should be independent of any subsequent comparison activities, and would need the approval of the other participants.

It was decided that the pilot laboratory will ask VNIIFTRI to decide if they want to withdraw their data now, and if the answer is yes, will confirm the acceptance or otherwise of this by the other participants.

e) CCEM.RF-K9.1 Noise in WG, five discrete frequencies from 12.4 GHz to 18 GHz.






(VNIIFTRI Pilot)

This is the bilateral comparison between VNIIFTRI and PTB to resolve VNIIFTRI problems arising in K9. Measurements are in progress. As yet no declaration form has been submitted to the KCDB.

ACTION ITEM #1: Declaration form and protocol for CCEM.RF-K.9.1 to be submitted to the GT-RF Chairman by VNIIFTRI. The chairman will forward them to the database manager for registration. (Ed. Note: This was done on 13 November 2003).

f) CCEM.RF-K10.CL:  Power in 50 ohm, 3.5 mm CL, 50 MHz to 26 GHz. (Doc. /03-07). 

(PTB Pilot)

Draft A report now in circulation. 

g) CCEM.RF-K18.CL: Noise in  50 ohm CL to 1 GHz. (Doc. /03-12)
(NPL Pilot)

Measurements completed in September 2003. Target for completion of Draft A is end December 2003.

h) CCEM.RF-K19.CL: Attenuation at 60 MHz and 5 GHz. (Doc. /03-12)


(NPL Pilot)

Measurements in progress. Expected completion mid-2004.

i)  CCEM.RF-K20: Electric Field Strength at 13 discrete values from 10 MHz to 1 GHz.  (Doc. /03-10)                         

(METAS Pilot)

This was EUROMET Project 520, and is presently underway as a CCEM extension of the original. It was stopped in 2001, for staffing reasons, and restarted in 2003. Measurements are still in progress, and should be completed by mid-2004. It has been agreed that the CMI (Czech Republic) will join this comparison. The pilot laboratory will ask C. Thomas to add CMI to the KCDB.

Despite repeated requests by the Pilot laboratory some data sets for completed measurements have not yet been received. The following action will be taken.

ACTION ITEM #2:  K. Hilty will ask one more time for the data sets, and if this is ineffective, the GT-RF chairman will write to the directors of the laboratories in question asking that they withdraw from the comparison.

j) CCEM.RF-K21.F, S1.F:  Antenna factor at 300 MHz and 900 MHz, and supplementary measurements. (Doc. /03-12)


(NPL Pilot)

Key and Supplementary comparisons in progress simultaneously. Draft A already started, expected completion of Draft A July 2004.

k)  CCEM.RF-S1.CL: Power measurements with 2.4 mm connectors. (Doc. /03-06)



(NIST Pilot)

In progress. Measurement completion expected August 2004. 

l) RMO Comparisons in progress. 

I. APMP (Doc. /03-16).

The report on APMP RMO comparisons was introduced by the TCEM chairman (Y. Sakamoto). 

APMP.EM.RF-S3: presently on schedule.

APMP.EM.RF-S4: measurements almost completed, draft A report will be available shortly.

II. EUROMET (Docs. /03-03, -04, -09, -11, -13, -14)

The report on EUROMET RMO comparisons was introduced by the TCEM chairman (H Bachmair). 

EUROMET.EM.RF-K8.CL: (Pilot NMi-VSL). This has been combined with CCEM.RF-K8.CL for reporting. (See 2b above.)

EUROMET.EM.RF-K10.CL: (Pilot PTB). Measurements completed, Draft A in preparation.

EUROMET.EM.RF-S16: (Pilot METAS). Measurements completed. Draft A in preparation. (This is combined with EUROMET Project 555). 

M. Zeier reviewed the problems posed by the data analysis for this comparison because the measurands are complex quantities. When the measurements are converted in the complex plane the uncertainty does not always propagate well. A Monte Carlo approach is used for the uncertainty analysis and the pilot laboratory has developed a Labview Tool which will be furnished to participants along with the report. It is proposed to use an unweighted mean for the SCRV.

ACTION ITEM #3: The GT-RF Chairman will communicate status of and any changes in the comparison data to C. Thomas, so the KCDB can be updated.

4. Consideration of new Key and Supplementary Comparisons.

Since there are active KCs in all 7 key areas at present no other KCs can be started.

Some NPL proposals for future comparisons have been made at previous GTRF meetings and are reiterated in Document /03-12. The NIST would like to propose comparisons in amplifier and phase noise.

5. Discussion of the CCEM Guidelines for carrying out comparisons. (Doc. /03-01, -05).

This document and its several appendices were presented by H. Bachmair, who also outlined the changes already requested by the CCEM WGLF meeting of the previous day, and the meeting of the chairmen of RMO TCs of Monday 3 November 2003. 

General discussion of several aspects of the document ensued. The most important issues raised were:

Although parts of the document really are guidelines, some of the listed actions are obligatory under the terms of the MRA. This fact should be noted in the document.

The term “country” should be changed to “state or economy” throughout, to bring the document into line with the wording of the MRA.

Pair-wise degrees of equivalence will not be listed as obligatory in Annex I.

Not all the documents included for information in Annex VII are in agreement with the guidelines and it was requested that this fact be noted in the Document.

RMO TC chairmen’s meeting of 3 November 2003 had requested the addition of a statement such as  “Participating laboratories will write to say they have checked that their results are consistent with their CMC claims: and, if this is not the case, to say what they are going to do about it.” A question was raised as to whether this would apply to all data points measured, or should just be an overall statement. There was no conclusive answer to this question.

H. Bachmair will produce a revised version of the document for circulation to GTRF members. He would like all comments on this revised version by the end of December 2003. 

It is intended that after final approval by the GT-RF, and also by the RMO TC chairs and the WGLF the “Guidelines” will be presented to the CCEM for approval before circulating to the JCRB and others.

Document /03-05, which proposed formalizing the procedures for acceptance of Draft B reports, was discussed at length. Some delegates disagreed with points 1 and 4 of the proposal, saying that it would effectively complicate the process by two separate submissions of the report and spreadsheet to the KCDB manager. More delegates disagreed with point 3 which would require that all participants and Support Group members expressly accept the report by returning a “yes” vote rather than simply assuming that an abstention is a “yes” vote. After much discussion, J. Randa agreed to withdraw the proposals in the document. However, the meeting noted that it is important when soliciting approval of Draft B Reports that care be taken to ensure that the contact persons and participants for any given comparison be informed when the acceptance vote is in progress.

6. Developments at the laboratories (Docs. /03-08, -12, -19)

Reports on recent developments in the laboratories were received from 

NMIJ (Doc. /03-19), 

NPL (Doc. /03-12), 

METAS (Doc. /03-08) 

NIST

BNM/LNE 

KRISS

7. Other business

These was a discussion around how long working documents should be maintained working on the GT-RF website. Many members like them available for reference for a long time (several years) – others download what they need each year. It would be possible to burn CDs at appropriate intervals then clean out the site. T. Witt will approach the BIPM IT staff to discuss the options.

T. Witt has agreed to enter the late reports referred to in the meeting, but made a request that all formal reports detailing Comparisons be submitted using the appropriate forms. He also reminded delegates to respect the deadlines set for submitting all documents in order to allow sufficient time for the meeting participants to read them. J. Randa would like the laboratory progress reports submitted prior to the meeting. 

8. Next meeting.

The next meeting of the GT-RF will be held in March 2005, the exact date to be determined once the CCEM Meeting date is finalized. 

Meeting adjourned at 15:10.                                              Dave Inglis, Rapporteur

                                                                                                 14 November, 2003 
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