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1
Opening of the meeting

The meeting was opened at 09:00 on Tuesday 9th August. The meeting agreed that Moray Rumney of Agilent Technologies would take the chair.

2
Approval of the agenda

The proposed agenda in Tdoc R4T000001 was approved.

3
Review and allocation of input documents

This was done. One new document was presented at the meeting R4T000021 from Anritsu “Proposed Uncertainty Limits for Test Equipment” and was allocated to agenda item 7.
4
Approval of ad hoc TEM purpose and scope

Document R4T000002 was presented by Mr. Rumney of Agilent Technologies. The intention of this document was to limit the scope of the ad hoc meeting to those issues, which can be properly addressed by the Test Equipment Manufacturing industry, and to restrict discussion of topics, which require broader involvement. The meeting agreed with the scope but felt that there were still issues beyond the proposed scope on which TEM had expertise and could offer a unified voice to RAN WG4 and T1/RF.  Specifically, it was felt that restricting the ad hoc to just Test Equipment uncertainty was a very short term task, and the issues of Test System uncertainty could not be ignored for long. To this end, a modified purpose and scope was drafted and approved by correspondence in R4T000022. This will better represent the hierarchy of the issues involved from basic Test Equipment uncertainty, through Test System uncertainty and finally uncertainty handling, and explain the role that TEM can take in this process. This document will be presented to RAN WG4 and T1/RF.

R4T000003 IFR – Test System V.S. Test Equipment Measurement Uncertainty

This paper, revised in R4T000003R is beyond the initial scope of TEM but is clearly an issue that needs to be addressed and the TEM ad hoc are in a strong position to recommend a way forward to RAN WG4 and T1/RF. This will be reflected in the revised purpose and scope document R4T000022.

Mr. Buscaglia of CSELT agreed with the IFR paper and wants to ask RAN WG4 to change 25.141 to indicate system rather than test equipment uncertainties. He feels that operators are not yet aware of the problem. 

The issue of specifying maximum system uncertainties is a complex one since one of the key factors is DUT mismatch, and currently there are no core specs for this. If the industry wants to know Test System uncertainties, then they will have to live with specifying mismatch on the DUT antenna interfaces. This issue is further complicated by the uncertainty handling issue. If shared risk is used; the need to know the exact System uncertainty is less important as it is an unbiased estimator of performance and is not taken into account in the pass/fail criteria. However, if the consumer risk approach is taken, then it is necessary to know exactly how much to relax the test limits, and this figure is not precisely known without a lot more work.

Mr. Dickmann of CETECOM wanted to ask RAN WG4 to specify VSWR the antenna connector to limit the problem and make operators aware.

No formal request for this is being made to RAN WG4, but the issue will be raised when TEM report back to the committees to see if the price of having VSWR specs is worth paying to allow calculation of certain system uncertainties. This discussion led to the proposal of R4T000023 from CSELT. See Agenda item 9 for more details.

Document R4T000004 (copy of R499876) from R&S was not presented, but was included in the meeting as reference material to show how typical system level uncertainties could be calculated. 
5
Review of definition of 95% confidence level

Document R4T000005 from Agilent Technologies “Clarification of confidence level and environmental test range for Test Equipment” is based on R4000397 presented at RAN WG4 #12. The principle point that was discussed and confirmed by TEM was that the “confidence level of 95%” is being interpreted as the measurement uncertainty tolerance interval that contains 95% of the population of test equipment performance. There is no specific distribution of performance implied; e.g. gaussian, U-shaped, rectangular etc. Also, since “supplier risk” is used in the derivation (which takes into account the uncertainty of the test equipment manufacturing process and the environmental operating conditions etc.) we have 100% confidence that the interval does actually contains at least 95% of the population. Put another way, if the performance of an entire population of test equipment were measured with no additional uncertainty (impossible in practice!) at least 95% of the results for each test would lie inside the tolerance interval.

It is assumed that the specification applies to the entire population of test equipment and not any individual piece of test equipment. In an extreme case it would be possible for 19 instruments to perform a particular test within the tolerance interval across all conditions, and a twentieth instrument to never be within the tolerance interval for any conditions.

A consequence of specifying this 95% population tolerance interval creates a problem for the user who discovers their test equipment performance is outside the stated tolerance. How individual manufacturers deal with this was not discussed, although it would seem that production data and or calculations should be available to justify any challenge to the published 95% figures. There is no easy way to solve this problem short of specifying 100% population tolerance intervals, but this goes beyond the scope of the 25.141 requirement, and would obviously inflate the best figures that could be obtained.

The meeting felt that the above interpretation was not intuitive from the “confidence level of 95%” statement in 25.141 and that it would be good to include a reference to an industry standard document. Possible documents suggested were:

· IEC 60359 Expression of the performance of electrical and electronic measurement equipment

· BIPM, IEC, IFCC, ISO, IUPAC, IUPAP, OIML, "Guide to the expression of uncertainty in measurement", also known as "the ISO guide", edited by ISO (Switzerland), 1995.

· NAMAS M3003 Expression of confidence and uncertainty in measurement

· ETR028

· ETR273

· Other?

Contributions and proposals in this area would be appreciated. In the meantime, Agilent Technologies will propose a clarifying sentence to 25.141 at the next RAN WG4 meeting along the lines of:

“A confidence level of 95%” is the measurement uncertainty tolerance interval for a specific measurement that contains 95% of the performance of a population of test equipment.

The meeting made two minor changes to the definition in R4T000005 (R4-0000397) of what was included in uncertainty:

The declared equipment uncertainty should take into account the following factors:

1. The best estimate of the equipment’s mean performance

2. The best estimate of the standard deviation about the mean performance (across frequency, level, linearity etc.)
3. The uncertainty of the process used to verify the actual performance (e.g. a production test system or theoretical calculation)

4. The effect of the measurement equipment environment.

5. Any additional guardband deemed necessary by the measurement equipment manufacturer to take account of additional factors e.g. ageing

Having agreed the working definition of uncertainty defined in25.141, document R4T000006 “Alternative approaches for specifying test equipment” from Mr Dickmann of CETECOM was presented. This document raises alternative methods of specifying equipment and was provided as advance information for test equipment manufacturers to consider ahead of its presentation to RAN WG4. In the event that measurement uncertainty is used for relaxing core specification, this paper considers methods for reducing the tolerance interval by considering narrower populations than 95% and performing system calibrations to allow actual rather than worst-case analysis.

6
Review environmental considerations for Test Equipment
Document R4T000007 “Test equipment environmental condition” was provided by Mr Guillot of LIS via the T1/RF reflector. Mr. Rumney presented it on his behalf. This document explains the control of the Test equipment environment, as is standard practice for GSM type approval and proposes that a similar approach be taken for 3GPP W-CDMA. A range of environmental conditions is proposed.

Document R4000008 Proposal for test equipment environmental conditions was presented by Mr. Stichler of Rohde & Schwartz. This proposes that the environmental range for operating test equipment is outside the scope of the 3GPP specifications and that environmental ranges over which equipment is specified should remain as an issue for equipment data sheets.

There was quite a lot of discussion on this topic. It was apparent that the narrow ranges typically used by air conditioned test houses do not apply to typical manufacturing environments. Also, the ambient environment being controlled is at the mercy of the actual operating temperature in equipment racks, which can vary considerably from ambient, even within different positions of the same rack.

There was also discussion about the nominal temperature for specifications. 23 degrees C is often used for electrical specs, but 21 degrees for mechanical! If each manufacturer uses a different nominal temperature, then life gets difficult for builders of systems.
The variation in environments throughout the world is also a consideration.

The current nominal temperature range for the DUT if applied to the test equipment seems too large at 15 to 35 degrees C.

There is an EN for calibration that quotes 23 degrees C; it would be good to reference this. Can anyone find this document?

The meeting was unable to come to a conclusion. Mr. Feasey of Racal offered to send a question to the RAN WG4 and T1/RF email reflectors asking for information on typical environmental operating ranges for test equipment. We will wait to see the outcome of this before considering the matter further.

In the meantime, it will be up to test equipment manufacturers to specify the temperature range over which their equipment meets the published 95% tolerance interval.
7 Discussion of Test Equipment uncertainty (including source specs)

7.1 BTS FDD
Documents R4T000009, R4T000010 and R4T000021 were used as input to the discussion on Test Equipment uncertainties. The output document was based on the R4T000010 template, and is in document R4T000025.

Having spent the first half day setting the scene, we spent the remaining time of the meeting considering the BTS FDD TX specs. We looked at most of the major TX specs with the exception of spurious tests and made considerable progress on many of them. However, due to the considerable complexity involved in considering uncertainty we were only able to make firm proposals to RAN WG4 on the following four tests:

TS 25.141 Headers
25.104 v 3.3.0

BTS
25.141 v.3.2.0

Test Equipment
New Proposal
Measurement Range

6.2.1 Maximum Output Power


2 dB of rated power
0.5] dB
0.7 dB
30 to 43 dBm?

6.2.2 CPICH Power accuracy


2.1 dB
0.8] dB
1.0 dB
CPICH is –10 dB

Absolute power P_Max

6.7.1 Frequency error
ppm (100 Hz)
± [10]Hz
± 10 Hz + timebase

Timebase needs spec also
Freq. range must be specified.



6.7.2 EVM


17.5 %
± [2.5]% RMS
2.5 % for readings between 10 % and 25%

For single code
Absolute power P_Max –3 to P_Max – 18 dB?

Document R4T000025 contains the full output of the discussions.

As well as considering the current 25.141 values, the committee also proposed ranges over which the measurements are expected to operate, which corresponds to the typical expected signal attributes (e.g. level, frequency, impairments etc.).

The progress to date does not look particularly encouraging; however, considerable progress was made in gaining a common understanding between the companies of the factors affecting most of the main TX measurements. When added to the common understanding we now have of the process we will all use to specify uncertainty, future progress should be a lot faster.

7.2 UE FDD

We did not get this far

7.3 BTS TDD

We did not get this far

7.4 UE TDD

We did not get this far

8
Verification procedures

There were no documents specifically addressing verification procedures however this topic was discussed in general, and specifically for certain tests.

The issue at stake is that unlike some of the traditional measurements like Frequency, Amplitude etc. which are traceable to national standards, there are almost no standards available for the new complex measurements that account for the majority of system performance in modern communications systems. Even GSM, which is now entering its second decade, still does not have independent traceability for its groundbreaking GMSK phase error measurement. With the advent of even more complex modulation techniques, and more and more reliance on DSP algorithms for performance, it is getting harder all the time to verify test equipment performance. This is an issue that challenges individual companies as well as creating difficulties for customers using a variety of test equipment from different vendors. The increasing de-regulation of the conformance test market is increasing the need for independent verification of key measurements.

Ideally, we could turn to a national standards body and ask them for verification procedures, but it appears that there is little evidence that anything is available off the shelf. Given this lack of guidance and the need to still make progress, Agilent Technologies proposed that individual companies started a process of collecting verification procedures for use in an informative annex. If we could at least agree on standard test signals with known impairments for the purposes of comparative benchmarking of equipment, either within one company or between companies, this would be a positive start and a step further than GSM.

To this end, Mr Rumney asked delegates if they would like to propose verification ideas for any measurements they have particular expertise in, and these could be discussed at the next meeting of the ad hoc. Also, it was proposed that the need for verification procedures should be made more public in an attempt to get national standards institutes or research houses such as the UK National Physics Laboratory to contribute as well. Exactly how best to achieve this was not discussed in detail, however, any proposals are most welcome for how and who to contact.

9
Liaison and output to other groups

R4T000022 TEM ad hoc purpose and scope

This is a revised version of R4T000002 and is sent to RAN WG4 and T1/RF

R4T000024R Determination of measurement uncertainties

This document is based on discussions surrounding R4T000023 from CSELT, which concerns the wider issues of system uncertainties and measurement handling. Although out of the scope of the TEM ad hoc, the meeting felt that these issues did have a bearing on the work that was in progress. The meeting felt that the inter-relationship between test equipment uncertainty, system uncertainty and uncertainty handling, are complex and not immediately obvious. Therefore decisions made by RAN WG4 on these issues should take into account perspectives from the test equipment manufacturing community.

R4T000025 Test Equipment Requirements for BTS Equipment
This is the output document of the discussion on specific BTS FDD tests and is based on R4T000010. It is being sent to RAN WG4 with a cc to T1/RF. Although this is a BTS document, there will be a large degree of overlap with the UE specification in Annex F of 34.121.

10
Future meetings
Due to the large amount of work still to be done, the delegates were keen to continue with another ad hoc. A provisional date was arranged for 9th and 10th October. The first offer was from Rohde & Schwarz who have offered to host the meeting in Munich, and CSELT have also indicated that they may be able to host the meeting in Torino. I think a final decision needs to be made early in the week of 28th September once the R&S delegates are back from holiday.

Whether there will be any further meetings Is unclear, so a decision will be made at the next ad hoc.

11
Any other business
There was no other business

12
Close of the meeting
The meeting was closed at 17:00 on August 10th.
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