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1 Background


At RAN WG4#11 meeting in San Diego, a Tdoc [1] and three CRs dealing with measurement uncertainties for FDD BS and FDD UE have been proposed and accepted. It was noted that similar changes will be needed for the TDD specifications. 

The Tdoc [1] refers to a liaison statement from T1 RF [2] which outlines the treatment of measurement uncertainty in connection to system design. Three different approaches are distinguished which are referred to as "Never fail a good DUT", "Never pass a bad DUT" and "Shared Risk". 

2 Proposal


It is proposed that the changes with respect to the handling of measurement uncertainties, as agreed for FDD by RAN WG4 #11 and finally approved by RAN #7, are also adopted for the relevant TDD specifications TS 25.102, TS 25.105 and TS 25.142. Corresponding CRs are attached. In case of TS 25.142, the CR also comprises some additional modifications related to measurement uncertainty, which were agreed upon earlier for FDD and are considered to be equally valid for TDD. 

In detail, the following changes are proposed:

· Changes to TS 25.102, TS 25.105
The criteria for handling of the measurement uncertainty are stated. The "Never fail a good DUT" principle is applied if measurement uncertainty can be determined. Otherwise, where the measurement uncertainty cannot reasonably be defined, the "Shared Risk" principle is applied. For the measurement uncertainty values it is referred to the specifications for conformance testing. 
For the definition of the "Shared Risk" principle it is referred to ETR 028 [3].

· Changes to TS 25.142
Changes in subclause "5.8.5 Acceptable uncertainty of measurement equipment":
It is included, that all tolerances and uncertainties are valid for a confidence level of 95 %. 
Further, that uncertainties apply to the test equipment only and do not include system effects due to mismatch between the DUT and test equipment.

Changes in subclause "5.9 Interpretation of measurement results":
It is included, that the test limit shall be relaxed corresponding to the "Never fail a good DUT" principle.
Furthermore, the procedure of the adjustment of the measured value when using test equipment with greater uncertainty than specified is revised. This will ensure that test equipment not compliant with the specified uncertainty does not unduly increase the chance of passing a bad DUT.

3 References

[1] Nokia and Agilent Technologies; “Proposal for handling of measurement uncertainties in 25.101, 25.104 and 25.141”; 3GPP RAN WG4 Tdoc (00) 0291

[2] T1 RF; "Liaison Statement on the treatment of measurement uncertainty"; 3GPP RAN WG4 Tdoc (00) 0171

[3] ETR 28, ETSI Technical Report: Radio Equipment and Systems (RES); Uncertainties in the measurement of mobile radio equipment characteristics
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5.8.2.1
Extreme temperature

When an extreme temperature test environment is specified for a test, the test shall be performed at the standard minimum and maximum operating temperatures defined by the manufacturer's declaration for the equipment undertest.

Minimum temperature:


The test shall be performed with the environmental test equipment and methods of inducing the required environmental phenomena into the equipment, conforming to the test procedure of IEC 68‑2‑1 [4], Environmental Testing, Part 2: Tests ‑ Tests A: Cold. The equipment shall be maintained at the stabilized condition for the duration of the test sequence.

Maximum temperature:


The test shall be performed with the environmental test equipment and methods of inducing the required environmental phenomena in to the equipment, conforming to the test procedure of IEC 68‑2‑2 [4] (Environmental Testing, Part 2: Tests ‑ Tests Bd Dry heat). The equipment shall be maintained at the stabilized condition for the duration of the test sequence.

NOTE:
It is recommended that the equipment is made fully operational prior to the equipment being taken to its lower operating temperature.

5.8.3
Vibration

When vibration conditions are specified for a test, the test shall be performed while the equipment is subjected to a vibration sequence as defined by the manufacturers declaration for the equipment under test. This shall use the environmental test equipment and methods of inducing the required environmental phenomena in to the equipment, conforming to the test procedure of IEC 68‑2‑6 [4], Environmental Testing, Part 2: Tests ‑ Test Fc and guidance: Vibration (Sinusoidal). Other environmental conditions shall be within the ranges specified in subclause 5.4.1, Normal test environment.

NOTE:
The higher levels of vibration may induce undue physical stress in to equipment after a prolonged series of tests. The testing body should only vibrate the equipment during the RF measurement process.

5.8.4
Power supply

When extreme power supply conditions are specified for a test, the test shall be performed at the standard upper and lower limits of operating voltage defined by the manufacturer's declaration for the equipment under test.

Upper voltage limit

The equipment shall be supplied with a voltage equal to the upper limit declared by the manufacturer (as measured at the input terminals to the equipment). The tests shall be carried out at a steady state minimum and maximum limit declared by the manufacturer for the equipment, to the methods described in IEC 68‑2‑1 [4] Test Ab/Ad: Cold and IEC 68‑2‑2 Test Bb/Bd: Dry Heat.

Lower voltage limit

The equipment shall be supplied with a voltage equal to the lower limit declared by the manufacturer (as measured at the input terminals to the equipment). The tests shall be carried out at a steady state minimum and maximum limit declared by the manufacturer for the equipment, to the methods described in IEC 68‑2‑1 [4] Test Ab/Ad: Cold and IEC 68‑2‑2 [4] Test Bb/Bd: Dry Heat.

5.8.5
Acceptable uncertainty of measurement equipment
The maximum acceptable uncertainty of measurement equipment is specified separately for each test, where appropriate. The measurement equipment shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance, and the conformance requirement to be measured with an uncertainty not exceeding the specified values. All tolerances and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.
It should be noted that the stated uncertainties in subclause 4.1 apply to the test equipment only and do not include system effects due to mismatch between the DUT and the test equipment.
Subclause 5.8, Test environments:

Pressure





( 5 kPa

Temperature




( 2 degrees

Relative Humidity


( 5 %

DC Voltage




( 1,0 %

AC Voltage




( 1,5 %

Vibration





10 %

Vibration frequency


0,1 Hz

The above values shall apply unless the test environment is controlled and the specification for the control of the test environment specifies the uncertainty for the parameter.

Transmitter
Subclause 6.2, Base station maximum output power:

Conformance requirement:

RF power, for static power step 0

( 1,0 dB

Subclause 6.3, Frequency stability:

Conformance requirement:

Frequency


( 10 Hz

Subclause 6.4, Output power dynamics

Conformance requirement:

RF power, for static power steps (minimum and maximum Tx power)

( 1,0 dB

Relative RF Power















( 0,7 dB

Subclause 6.5, Transmit OFF power:

Conformance requirement:

RF power difference

Power difference < 50 dB


( 0,7 dB

Power difference ( 50 dB


( 1,5 dB

Subclause 6.6, Output RF spectrum emissions

Conformance requirement:

RF power difference

Subclause 7.3, Dynamic range:


Test case:

RF power





( 1.5 dB

Relative RF power




( 3.0 dB

Subclause 7.4, Adjacent Channel Selectivity (ACS):


Test case:

RF power





( 1.5 dB

Relative RF power




( 3.0 dB

Subclause 7.5, Blocking characteristics:

Test case:

RF power, wanted signal



( 1.0 dB

RF power, interfering signal;

f ( 2 GHz






 
( 0.7 dB

2 GHz ( f ( 4 GHz




( 1.5 dB

f ( 4 GHz







( 3.0 dB

Subclause 7.6, Intermodulation characteristics:

Test case:

RF power, wanted signal



( 1.0 dB

RF power, interfering signals


( 0.7 dB

Subclause 7.7, Spurious emissions:

Conformance requirement:

RF power;

f ( 2 GHz




( 1.5 dB

2 GHz ( f ( 4 GHz

( 2.0 dB

f ( 4 GHz




( 4.0 dB

5.9
Interpretation of measurement results

Compliance with the requirement is determined by comparing the measured value (or derived value from the measured one) with the test limit. The test limit shall be relaxed from the specified limit in the core requirement using the maximum allowed uncertainty for the test equipment as specified in subclause 5.8.5.
The actual measurement uncertainty of the test equipment for the measurement of each parameter shall be included in the test report.

The recorded value for the test equipment uncertainty shall be, for each measurement, equal to or lower than the appropriate figure in subclause 5.8.5 of this TS.


If the test equipment for a test is known to have a measurement uncertainty greater than that specified in subclause 5.8.5, it is still permitted to use this equipment provided that an adjustment is made to the measured value as follows:


The initial test limit is derived as above by relaxing the specified limit using the maximum allowed test equipment uncertainty as specified in subclause 5.8.5. Any additional uncertainty in the test equipment over and above that specified in subclause 5.8.5 shall be used to tighten the test limit. This procedure will ensure that test equipment not compliant with subclause 5.8.5 does not increase the chance of passing a device under test where that device would otherwise have failed the test if test equipment compliant with subclause 5.8.5 had been used.
5.10
Selection of configurations for testing

Most tests in this TS are only performed for a subset of the possible combinations of test conditions. For instance:

‑
Not all TRXs in the configuration may be specified to be tested.

‑
Only one RF channel may be specified to be tested.

‑
Only one timeslot may be specified to be tested.

When a test is performed by a test laboratory, the choice of which combinations are to be tested shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

When a test is performed by a manufacturer, the choice of which combinations are to be tested may be specified by an operator.

5.11
BS Configurations

This TS has been written to specify tests for the standard configurations of BS which have been assumed in UTRA requirements specifications, in particular TS 25.105 " UTRA (BS) TDD; Radio transmission and Reception " [1]. However, there are other configurations of BS which comply with these specifications, but for which the application of these specifications is not fully defined. For some such configurations there may be alternate ways to apply the requirements of this specification to testing of the configuration, or some variation in the test method may be necessary. It may therefore be necessary for the parties to the testing to reach agreement over the method of testing in advance. 

If the BS is supplied in a number of different environmental enclosures or configurations, it may not be necessary to test RF parameters for each environmental configuration, provided that it can be demonstrated that the equipment has been tested at the worst internal environmental conditions.

Where alternative interpretations of this specification are possible for a BS configuration under test, the interpretation which has been adopted in performing the test shall be recorded with the test results.

Where variation in the test method within this TS has been necessary to enable a BS configuration to be tested, the variation in the test method which has been made in performing the test shall be recorded with the test results. Where possible, agreement should be reached in advance about the nature of such a variation with any party who will later receive the test results.

Possible interpretations of this TS for some common configurations are given in the following subclauses.
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3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ACIR
Adjacent Channel Interference Ratio

ACLR
Adjacent Channel Leakage power Ratio

ACS
Adjacent Channel Selectivity

BS
Base Station

CW
Continuous wave (unmodulated signal)

DL
Down link  (forward link)

DPCH
Dedicated physical channel

DPCH_Ec
Average energy per PN chip for DPCH


[image: image1.wmf]or

I

DPCH_Ec


The ratio of the average energy per PN chip of the DPCH to the total transmit power spectral density of the downlink at the BS antenna connector


[image: image2.wmf]or

I

DPCH_Ec

S


The ratio of the sum of DPCH_Ec for one service in case of multicode to the total transmit power spectral density of the downlink at the BS antenna connector

EIRP
Effective Isotropic Radiated Power

FDD
Frequency Division Duplexing

FER
Frame Error Ratio

Fuw
Frequency of unwanted signal. This is specified in bracket in terms of an absolute frequency(s) or frequency offset from the assigned channel frequency.

Ioc
The power spectral density of a band limited white noise source (simulating interference from other cells) as measured at the UE  antenna connector.

Ior
The total transmit power spectral density of the downlink at the BS antenna connector


[image: image3.wmf]or

I

ˆ


The received power spectral density of the downlink as measured at the UE antenna connector

PPM
Parts Per Million

RSSI
Received Signal Strength Indicator

SIR
Signal to Interference ratio

TDD
Time Division Duplexing

TPC
Transmit Power Control

UE
User Equipment

UL
Up link (reverse link)

UTRA
UMTS Terrestrial Radio Access

4
General

4.1
Measurement uncertainty


The requirements given in the present document make no allowance for measurement uncertainty. Where the measurement uncertainty can be determined, the test limit shall be relaxed from the value given in the present document. See Annex F of 34.122. Where the measurement uncertainty cannot reasonably be determined, the "Shared Risk" principle is applied, i.e. the test limit is not relaxed.

The Shared Risk principle is defined in ETR 028.
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4
General

4.1
Measurement uncertainty


The requirements given in this specification make no allowance for measurement uncertainty. Where the measurement uncertainty can be determined, the test limit shall be relaxed from the value given in this specification. See section 5.8.5 of 25.142. Where the measurement uncertainty cannot reasonably be determined, the “Shared Risk” principle is applied, i.e. the test limit is not relaxed.

The Shared Risk principle is defined in ETR 028.
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