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1.
Introduction

The sections of TS 36.521-1 [1] relating to Measurement uncertainty and Test Tolerances are currently absent. There has been offline discussion about the purpose of the various sections of the test specification. To allow definition of the uncertainties and of the associated test requirement, a suitable structure for the relevant sections of TS 36.521-1 should be agreed. This paper aims to document the purpose each test specification section, to seek agreement on the structure, and hence allow clear and efficient development of the test specification.

Some of the uncertainties relate to tests that will form part of regulatory requirements, and there is therefore a derived requirement for the relevant uncertainties to be defined in line with the regulatory timescale. The tests that will form part of regulatory requirements have been marked as “High priority”.

Following discussion at the April RAN5 workshop in Sophia Antipolis, placeholders have also been added for other Annexes. 

2. UE test specification: Measurement uncertainty & Test Tolerance sections 

The sections of a UE test specification relating to Measurement uncertainty and Test Tolerances are tabulated below, starting with the format currently used in TS 34.121-1 [2].

Following the table, a brief description is given on the contents and purpose of each section as it appears in TS 34.121-1 [2]. The rationale is then given for its proposed treatment in TS 36.521-1.

Sections of UE test specification relating to Measurement uncertainty & Test Tolerances
	
	
	Section in
TS 34.121-1
	Status
	Proposal in
TS 36.521-1
	Status
	Section in
TS 36.521-1

	a)
	Acceptable uncertainty of Test System
	Annex F.1
	Norm
	Retain
	Norm
	Annex F.1

	b)
	Test Tolerances
	Annex F.2
	Inform
	Include in d)
	-
	-

	c)
	Interpretation of measurement results
	Annex F.3
	Norm
	Retain
	Norm
	Annex F.2

	d)
	Derivation of Test Requirements
	Annex F.4
	Inform
	Retain
	Inform
	Annex F.3

	e)
	Acceptable uncertainty of Test Equipment
	Annex F.5
	Inform
	Remove
	-
	-


a) Acceptable uncertainty of Test System
The main part of this section consists of tables listing the acceptable uncertainty of the test system as a whole, specified at its interface with the UE under test. Each test has a row in the table, and in most cases a ± figure is given in the appropriate units such as dB, Hz or % as required. In some cases the third column “Derivation of Test System Uncertainty” is used to explain how the test system uncertainty is built up, to clarify the assumptions or to give extra information.

The general text at the beginning of Annex F.1 defines the confidence level used, so that Test system uncertainty figures are stated on a defined basis.

The section is necessary so that the risk of passing a bad device under test, or of failing a good device under test, is contained. It is therefore normative. We propose to retain this section in TS 36.521-1.

b) Test Tolerances
The test tolerance is the amount by which the minimum requirement is relaxed, to give the test requirement. In many cases the amount of this relaxation is equal to the test system uncertainty, so that the test system will not fail a good device under test, within the agreed confidence limits. However, in some cases such as regulatory requirements it is not acceptable to relax the minimum requirement in this way, and then the test tolerance is stated to be zero. Annex F.2 consists of tables listing the test tolerances for each test.

The test tolerance information contained in Annex F.2 of TS 34.121-1 [2] is wholly repeated in Annex F.4 of the same document, as part of the derivation of test requirements. We therefore propose to merge this section into the derivation of test requirements in TS 36.521-1, both to simplify maintenance and to reduce the risk of incompatibility from having the same information in two places. 
c) Interpretation of measurement results
This section explains the concept of Test requirements, and the application of the shared risk principle as used in TS 34.121-1 [2]. It also covers the handling of results when a test system uncertainty is larger than the figure specified in the “Acceptable uncertainty of Test System” section.

The section is necessary to define the process for handling test results and to determine the test verdict. It is therefore normative. We propose to retain this section in TS 36.521-1.

d) Derivation of Test Requirements
The Test requirement is derived from the minimum requirement by the application of a Test Tolerance. In general the minimum requirement is either relaxed by the amount of the test system uncertainty, or else it is not relaxed at all. In TS 34.121-1 Annex F.4 consists of tables with a row for each test listing the Minimum requirement, the Test Tolerance, and a formula giving the method of deriving the Test requirement.

The contents in this section are informative, and record the calculation used to get from the minimum requirement to the test requirement. It also contains the source information about which tests have a zero value for test tolerance. The formulae allow test requirements to be derived for a test system with uncertainties larger than specified in the “Acceptable uncertainty of Test System”. We therefore propose to retain this section in TS 36.521-1, with status informative as at present.

e) Acceptable uncertainty of Test Equipment

The informative Annex F.5 in TS 34.121-1 [2] covers “Acceptable uncertainty of Test equipment” (as opposed to, of the test system). It specifies the critical parameters of the components of an overall Test System (for example Signal generators, Signal Analysers..) which are necessary when assembling a Test System, and states that such parameters are unlikely to be improved through system calibration.

However, decisions about which equipment uncertainties can be improved by calibration are a matter for the test system implementation, and need not be specified here provided the overall Test system uncertainties are met. The existing section covering Test system uncertainties provides the necessary information for the purposes of a test specification. 
We therefore propose to remove this section in TS 36.521-1.

With the above recommendations the test specification will be clearer, and easy to maintain as new tests are added.

Other Annexes added are:

Annex A (normative): Measurement Channels, aligns with Core spec TS 36.101 [3]

Annex B (normative): Propagation Conditions, aligns with Core spec TS 36.101 [3]

Annex C (normative): Downlink Physical Channels, aligns with Core spec TS 36.101 [3]

Annex D (normative): Characteristics of the Interfering Signal, aligns with Core spec TS 36.101 [3]

Annex E (normative): Global In-Channel TX-Test, required for EVM and related tests

Annex G (normative): Statistical Testing, agreed in RAN5#38 to have as a separate annex due to size

3. Recommendation

To adopt the proposals given above for TS 36.521-1.

4. References

[1] TS 36.521-1 v0.1.0, “E-UTRA User Equipment (UE) conformance specification Radio transmission and reception”

[2] TS 34.121-1 v8.1.0, “User Equipment (UE) conformance specification Radio transmission and reception (FDD)”

[3] TS 36.101 v8.1.0bis, “User Equipment (UE) Radio transmission and reception”
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