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1. Introduction

There are substantial differences between the regulatory organizations in different regions as to how to understand and treat the measurement uncertainty. This situation could restrict global circulation of IMT-2000 equipment, in particular, the user equipment (UE). There is a chance that apparatus manufactured in a country may pass the conformance test based on the regulation of this country, but not be well accepted by the regulator of another country, not due to actual inadequacy of the equipment but because of difference in the approach employed for handling measurement uncertainty. Hence, to prevent such problems, Japan proposes to establish a new recommendation to clarify this issue. Japan for the time being applies and will continue to apply the “Shared risk” principle to the values specified in core specification, until the time when ITU-R produces a recommendation achieving a global harmonization on this matter.
2. Diverse treatments of measurement uncertainty

Table 1 summarizes the differences in the fundamental approach and handling of measurement uncertainty in the test equipment.  Here, difference considerations are given to cater for the differences in the specification between regions[1-4],  which resulted in the different principles in the verdict test. For example, 3GPP currently adopts “Never fail a good DUT” principle [5] against values specified in the core specification, while 3GPP2 is based on “Shared risk” principle [5] against the values.  Schematic description of these two principles is shown in Figure 1 and Figure 2, respectively.  



As agreed by ITU-R, global circulation and roaming are essential; therefore, a mismatch in understanding and handling measurement uncertainty by different regions does not conform with the expected features of IMT-2000 family.

3. Analysis

To solve the inherent problem above, it is desirable to set up a single common principle for the measurement uncertainty which shall be made applicable to all radio specifications of IMT-2000 family.  If this is impossible, the principle for each specification should be clarified in a form of a recommendation to ensure that the same criteria will be applied to each regional conformance test regardless of the country of manufacture or the regulatory body.   It should be noted that applying “Never fail a good DUT” principle to　core specification value without any relaxation by a factor of measurement uncertainty is the same as applying “Shared risk” principle to test limits with relaxation by the factor.  In other words, measurement uncertainty could either be incorporated into test limit as seen in the specification of 3GPP2 or be handled separately from core specification value as in the specification of 3GPP.  What is substantial is to clearly specify the principle of handling the measurement uncertainty for each radio specification and to let Members translate it into either principle depending on their national regulations.

4. Proposal

Japan proposes that to commence the discussion on this matter soon in ITU-R WP8F to elaborate a globally agreed criteria, where the handling of measurement uncertainty and conformance test limits is unified.
· WP8F should establish a new recommendation as shown in the ANNEX, which clarifies and prescribes what principle to be applied to the value specified in core specifications and measurement uncertainty.

· ITU-R WP8F should discuss how to handle measurement uncertainty from a global viewpoint in order to reach a harmonised solution, which should be issued in a form of an ITU-R recommendation.

5. Reference

[1] ETR028: Radio Equipment and Systems (RES); Uncertainty in the measurement of mobile radio equipment characteristics

[2] TIA/EIA-97-C: Recommended Minimum Performance Standards for Base Stations Supporting Dual-Mode Spread Spectrum Cellular Mobile Stations (September 20, 1999)

[3] TIA/EIA-98-C: Recommended Minimum Performance Standards for Dual-Mode Spread Spectrum Mobile Stations
[4] The Ministry of Posts and Telecommunications (MPT) of Japan: Ordinance for Regulating Radio Equipment of Japan

[5] 3GPP RAN WG4 document R4-000499, ‘Impact of measurement uncertainty on the distribution of equipment performance’, Agilent Technologies
ANNEX: Preliminary Draft new Recommendation: HANDLING MEASERMENT UNCERTAINTY IN IMT-2000 FAMILY
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Table 1.       Comparison of Measurement Uncertainty Handling between Different Regions/Systems

Item
3GPP
3GPP2

cdmaOne
GSM (Phase-1)
GSM (Phase-2)
PDC

1
Is handling of measurement equipment uncertainty defined in the specification?
Yes
No
Yes
Yes
No

2
Does the specification include the requirements for measurement equipment uncertainty?
Yes
Yes
Yes
Yes
No

3
If above item 2 is YES, then do the core specification requirement values include the measurement equipment uncertainty by relaxation of values?
No
Yes
No
No
No

4
Which principle of the followings is used to deliver the verdict?

(a) Never fail a good DUT
(b) Never pass　a bad DUT 
(c) Shared risk

Never fail a Good DUT

Where the measurement uncertainty cannot reasonably determined, the “Shared Risk” principle is applied, i.e. the test limit is not relaxed.
Shared Risk
Never fail a Good DUT

Some of the administrators used the principle of “Never Fail a Good UE”, but this principle was not harmonised.
Shared Risk

The idea of “Never Fail a Good DUT” is taken into account with some test cases, as the test requirements are relaxed compared to the core specification requirements.
Shared Risk

5
What specification is the principle in item4 applied to?
Core Specification
Core Specification
Core Specification
Test requirements with relaxation of Core Specification
Core Specification

6
Reference
3G TS25.101

3G TS25.104

3G TS25.141

3G TS34.121
TIA/IEA-97-C

TIA/EIA-98-C
ETR028:

Radio Equipment and Systems (RES); Uncertainty in the measurement of mobile radio equipment characteristics
"the Ordinance for Regulating Radio Equipment" 

of Japan

ANNEX

Preliminary Draft new Recommendation 
 HANDLING MEASERMENT UNCERTAINTY IN IMT-2000 FAMILY

1. Introduction

It has been seen that there are substantial differences as to how measurement uncertainty is understood and handled by the regulatory organisations in each region. This will prevent global circulation of IMT-2000 equipment, particularly the user equipment (UE), and worldwide roaming capability, though they are defined as key features of IMT-2000 by itu-R Recommendation M.1457, DETAILED SPECIFICATIONS OF THE RADIO INTERFACE OF IMT-2000. In order to solve this problem, it is essentially important to achieve a common global understanding for how to handle measurement uncertainty, and to create a new recommendation regarding this matter by iTU is highly expected.

2. Scope

This draft new Recommendation identifies how measurement uncertainty in the IMT-2000 terrestrial component is handled, based on the practical understanding and treatment on the issue put in place by each region.  

3. Related Recommendation
The existing IMT-2000 Recommendation that is considered to be relevant to the development of this particular Recommendation is as follows;

ITU-R M.1457 - DETAILED SPECIFICATIONS OF THE RADIO INTERFACE OF IMT-2000.

4. Consideration 

It is reasonable to allow in practice some measurement uncertainty in the measurement method, measurement equipment and measurement test bench when apparatus is to be tested from a regulatory viewpoint. However, measurement uncertainty is handled differently depending on regional regulations, which give rises to problems in global circulation and worldwide roaming capability of user equipment (UE) , the essential features of the IMT-2000. Apparatus that is manufactured in a country and passes conformance test based on regulation of this country may not be well accepted by the regulator of another country, not due to actual inadequacy of the equipment but because of difference in the concepts employed for handling measurement uncertainty. This issue is deemed important, since this may pose impacts not only on the requirement for conformance test but also on the system performance of IMT-2000. Therefore, handling of measurement uncertainty in conjunction with how that is incorporated into pertinent specifications needs to be globally well understood, and relevant recommendation should be elaborated for the purpose of facilitating an appropriate legislation process in each region.     

5. Recommendation

This recommendation prescribes the handling of measurement uncertainty in a variety of measurement method regardless of whether or not it can be clearly and reasonably defined for each method of the measurement within a series of conformance test from regulatory viewpoint
(1)  Measurement uncertainty should be defined as a unique and consistent value associated with one or a combination of measurement methods and measurement equipment to be used in measurement test bench to the largest  extent that current technology allows, when apparatus for IMT-2000 terrestrial component is to be tested for conformance.
(2) In case that the measurement uncertainty can be reasonably defined, following two criteria should be treated as the same; 
1)  “Never fail a good DUT” principle should be applied to the conformance test, where core specification value and measurement uncertainty are separately defined and test limit is determined by relaxing the core specification value by the amount of the measurement uncertainty, 
2)  “Shared risk” principle should be applied to the conformance test, where core specification value includes the associated measurement uncertainty.

(3)  In case that the measurement uncertainty can not be reasonably and clearly defined, “Shared risk” principle should  be applied to core specification value without any relaxation.
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figure 1


Case that measurement uncertainty is separately defined to relax core specification value
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figure 2


Case that measurement uncertainty is incorporated into core specification value with relaxation
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