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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for E-UTRA Base Stations (BS) operating either in the FDD mode (used in paired bands) or the TDD mode (used in unpaired bands) . These have been derived from, and are consistent with the E-UTRA Base Station (BS) specifications defined in [2].

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications.
[2]
3GPP TS 36 104: "E-UTRA Base Station (BS) radio transmission and reception".
[3]
ITU-R Recommendation M.1545, “Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000”.
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Maximum output Power: The mean power level per carrier of the base station measured at the antenna connector in a specified reference condition.

Mean power: When applied to E-UTRA transmission this is the power measured in the channel bandwidth of the carrier. The period of measurement shall be at least one subframe (1ms) for frame structure type 1 and one subframe (0.675ms) for frame structure type 2 excluding the guard interval, unless otherwise stated.

Occupied bandwidth: The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission.
Output power: The mean power of one carrier of the base station, delivered to a load with resistance equal to the nominal load impedance of the transmitter.

Rated output power: Rated output power of the base station is the mean power level per carrier that the manufacturer has declared to be available at the antenna connector.
Reference bandwidth: The bandwidth in which an emission level is specified.

RRC filtered mean power: The mean power as measured through a root raised cosine filter with roll-off factor  and a bandwidth equal to the chip rate of the radio access mode.

NOTE 1:
The RRC filtered mean power of a perfectly modulated W-CDMA signal is 0.246 dB lower than the mean power of the same signal.

Transmission bandwidth: Bandwidth of an instantaneous transmission from a UE or BS, measured in Resource Block units.

Transmission bandwidth configuration: The highest transmission bandwidth allowed for uplink or downlink in a given channel bandwidth, measured in Resource Block units.

3.2
Symbols

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

BWChannel
Channel bandwidth

BWConfig
Transmission bandwidth configuration, expressed in MHz, where BWConfig = NRB x 180 kHz.

f
Frequency




(f
Separation between the carrier edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency

(fmax 
The largest value of (f used for defining the requirement

FC
Carrier centre frequency

f_offset 
Separation between the carrier edge frequency and the centre of the measuring filter

f_offsetmax 
The maximum value of f_offset used for defining the requirement

FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band

NRB
Transmission bandwidth configuration, expressed in units of resource blocks

PREFSENS
Reference Sensitivity power level

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
ACLR
Adjacent Channel Leakage Ratio

ACS
Adjacent Channel Selectivity

AWGN
Additive White Gaussian Noise

BS
Base Station

CW
Continuous Wave

EVM
Error Vector Magnitude

FDD
Frequency Division Duplex

FRC
Fixed Reference Channel

LA
Local Area (base station class)

MCS
Modulation and Coding Scheme

OOB
Out-of-band

PA
Power Amplifier

RRC
Root Raised Cosine

SNR
Signal-to-Noise Ratio

TDD
Time Division Duplex

WA
Wide Area (base station class)
4
General test conditions and declarations
Many of the tests in this specification measure a parameter relative to a value that is not fully specified in the E-UTRA specifications. For these tests, the Minimum Requirement is determined relative to a nominal value specified by the manufacturer.

Certain functions of a BS are optional in the E-UTRA specifications. Some requirements for the BS may be regional as listed in subclause 4.3.

When specified in a test, the manufacturer shall declare the nominal value of a parameter, or whether an option is supported.

4.1
Relationship between Minimum Requirements and Test Requirements
4.1.1
General
The requirements of this clause apply to all applicable tests in this specification.

The Minimum Requirements are given in 36.104 [2] and test requirements are given in this specification. Test Tolerances are defined in Annex I of this specification. Test Tolerances are individually calculated for each test. The Test Tolerances are used to relax the Minimum Requirements in 36.104 [2] to create Test Requirements.

The measurement results returned by the Test System are compared - without any modification - against the Test Requirements as defined by the shared risk principle.

The Shared Risk principle is defined in ITU-R M.1545 [3].
4.1.2
Acceptable uncertainty of Test System
The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance and the equipment under test 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.

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.
For RF tests, it should be noted that the uncertainties in subclause 4.1.2 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.
4.1.2.1
Measurement of test environments

<Text will be added.>

4.1.2.2
Measurement of transmitter
<Text will be added.>

4.1.2.3
Measurement of receiver
<Text will be added.>

4.1.2.4
Measurement of performance requirement
<Text will be added.>

4.1.2.5
Interpretation of measurement results
The measurement results returned by the Test System are compared - without any modification - against the Test Requirements as defined by the shared risk principle.

The Shared Risk principle is defined in ITU-R M.1545 [3].
The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the test report.

The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the appropriate figure in subclause 4.1.2 of this specification.

If the Test System for a test is known to have a measurement uncertainty greater than that specified in subclause 4.1.2, it is still permitted to use this apparatus provided that an adjustment is made as follows.

Any additional uncertainty in the Test System over and above that specified in subclause 4.1.2 shall be used to tighten the Test Requirement-making the test harder to pass. (For some tests e.g. receiver tests, this may require modification of stimulus signals). This procedure (defined in Annex G) will ensure that a Test System not compliant with subclause 4.1.2 does not increase the chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant with subclause 4.1.2 had been used.

4.2
Base station classes
The requirements in this specification apply to Wide Area Base Stations unless otherwise stated. 

Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equals to 70 dB.
Other base station classes are for further study.

4.3
Regional requirements

Some requirements in  the present document may only apply in certain regions. Table 4.3-1 lists all requirements that may be applied differently in different regions.

Table 4.3-1: List of regional requirements

	Clause number
	Requirement
	Comments

	5.2
	Channel bandwidth
	Some channel bandwidths may or may not be applied regionally.

	5.3
	Frequency bands
	Some bands may be applied regionally.

	5.4
	Channel arrangement
	The requirement is applied according to what frequency bands in Clause 5.2 that are supported by the BS.

	6.2.
	Base station maximum output power
	In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.

	6.6.3.
	Operating band unwanted emissions
	The Additional operating band unwanted emission limits defined in Tables 6.6.3-11 and 6.6.3-12 may be mandatory in certain regions. In other regions it may not apply.

	6.6.4.1.1
	Spurious emissions (Category A)
	These requirement is mandatory for regions where Category A limits for spurious emissions, as defined in ITU-R Recommendation SM.329 apply

	6.6.4.1.2
	Spurious emissions (Category B)
	These requirement is mandatory for regions where Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329, apply

	6.6.4.3
	Co-existence with other systems in the same geographical area
	These requirements may apply in geographic areas in which both E-UTRA FDD a system operating in a different frequency band are deployed. 

	6.6.3.4
	Co-existence with co-located  base stations
	These requirements may be applied for the protection of other BS receivers when GSM850, GSM900, DCS1800, PCS1900, UTRA-FDD and/or E-UTRA FDD BS are co-located with a UTRA FDD BS.

	7.5.2
	Co-location with other base stations
	These requirements may be applied for the protection of  BS receivers when GSM850, GSM900, DCS1800, PCS1900, UTRA-FDD and/or E-UTRA FDD BS operating in a different frequency band are co-located with a UTRA FDD BS.


4.4
Selection of configurations for testing

<Text will be added.>

4.5
BS Configurations

4.5.1 Transmit configurations

Unless otherwise stated, the transmitter characteristics in Section 6 are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a TX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B).
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Figure 4.5-1: Transmitter test ports

4.5.1.1 Transmit diversity and MIMO transmission

Unless otherwise stated, for the tests in Section 6 of the present document, the signal shall be measured at both main and diversity transmitters antenna connectors, with the remaining antenna connector being terminated.

4.5.2 Receive configurations

Unless otherwise stated, the receiver characteristics in Section 7 are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a RX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B).
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Figure 4.5-2: Receiver test ports

4.5.2.1 Receiver diversity

For the tests in Section 7 of the present document, the specified test signals shall be applied to one receiver antenna connector, with the remaining receivers are disabled or their antenna connectors being terminated. 

4.6
Manufactuers declarations of regional and optional requirements

4.6.1
Channel bandwidth

The manufacturer shall declare which of the channel bandwidths specified in TS36.104 clause 5.2 are supported by the BS under test. Requirements for other channel bandwidths need not to be tested.

 4.6.2
Base station output power

The manufacturer shall declare for the BS under test the rated output power for each supported transmit channel bandwidth.

4.6.3
Operating band unwanted emissions

The manufacturer shall declare whether the BS under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in TS36.104, clause 6.6.3.1, Tables 6.6.3-11 and 6.6.3-12 apply. If so, compliance with the test requirement specified in clause 6.6.3, Tables xxx and yyy is mandatory; otherwise this requirement needs not to be tested.

4.6.4
Transmitter spurious emissions

The manufacturer shall declare one of the following:

a)
the BS shall be tested against Category A limits for spurious emissions, as defined in ITU-R Recommendation SM.329. 

or

b)
the BS shall be tested against Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329. 

If the manufacturer declares Category A limits to be applicable, conformance with the spurious emissions requirements specified in clause 6.6.4.1.1 is mandatory, and the requirements specified in clause 6.6.4.1.2 need not to be tested. 

If the manufacturer declares Category B limits to be applicable, conformance with the spurious emissions requirements specified in clause 6.6.4.1.2 is mandatory, and the requirements specified in clause 6.6.4.1.1 need not to be tested.

The manufacturer shall declare whether the BS under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, E-UTRA FDD and/or PHS operating in different frequency bands are deployed. If so, compliance with the test requirement specified in clause 6.6.4.3 for the system type(s) operating in the same geographic area is mandatory; otherwise the requirement needs not to be tested

The manufacturer shall declare whether the BS under test is intended to operate co-located with base stations of one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD and/or E-UTRA FDD. If so, compliance with the test requirement specified in clause 6.6.4.4 for the system type(s) operating co-located is mandatory; otherwise the requirement needs not to be tested.

4.6.5
Receiver blocking

The manufacturer shall declare whether the BS under test is intended to operate co-located with base stations of one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD and/or E-UTRA FDD operating in a different frequency band.. If so, compliance with the test requirement specified in clause 7.5.2 for the system type(s) operating co-located is mandatory; otherwise the requirement needs not to be tested.

4.7
Specified frequency range

<Text will be added.>

4.8
Format and interpretation of tests
Each test in the following clauses has a standard format:
X
Title

All tests are applicable to all equipment within the scope of the present document, unless otherwise stated.
X.1
Definition and applicability

This subclause gives the general definition of the parameter under consideration and specifies whether the test is applicable to all equipment or only to a certain subset. Required manufacturer declarations may be included here.

X.2
Minimum Requirement

This subclause contains the reference to the subclause to the 3GPP reference (or core) specification which defines the Minimum Requirement.

X.3
Method of test

X.3.1
Initial conditions

This subclause defines the initial conditions for each test, including the test environment, the RF channels to be tested and the basic measurement set-up.

X.3.2
Procedure

This subclause describes the steps necessary to perform the test and provides further details of the test definition like point of access (e.g. test port), domain (e.g. frequency-span), range, weighting (e.g. bandwidth), and algorithms (e.g. averaging).

X.4
Test Requirement

This subclause defines the pass/fail criteria for the equipment under test. See subclause 4.1.2.5 Interpretation of measurement results.

5
Frequency bands and channel arrangement

< This clause should be identical between the UE and BS specifications and set the common definitions and frequency arrangements for E-UTRA.>

5.1
General

<Text will be added.>

5.2
Channel bandwidth

<Text will be added.>

5.3
Frequency bands

<Text will be added.>

5.4
Channel arrangement

<Text will be added.>

6
Transmitter characteristics

6.1
General

<Text will be added.>

6.2
Base station output power
<Text will be added.>

6.3
Output power dynamics

<Text will be added.>

6.4
Transmit ON/OFF power

<Text will be added.>

6.5
Transmitted signal quality

<Text will be added.>

6.5.1
Frequency error

<Text will be added.>

6.5.2
Error Vector Magnitude

<Text will be added.>

6.5.3
Time alignment between transmitter branches

<Text will be added.>

6.6
Unwanted emissions

<Text will be added.>

6.6.1
Occupied bandwidth


<Text will be added.>

6.6.2
Adjacent Channel Leakage power Ratio (ACLR)


<Text will be added.>

6.6.3
Operating band unwanted emissions

<Text will be added.>

6.6.4
Transmitter spurious emissions

<Text will be added.>

6.6.4.1
Mandatory Requirements

<Text will be added. The scope of this clause is the requirements as outlined in ITU-R SM.329.>

6.6.4.1.1
Spurious emissions (Category A)

<Text will be added.>

6.6.4.1.2
Spurious emissions (Category B)

<Text will be added.>

6.6.4.2
Protection of the BS receiver of own or different BS

<Text will be added. The scope of this clause is the uplink frequency range of the BS operating band.>

6.6.4.3
Co-existence with other systems in the same geographical area

<Text will be added. The scope of this clause is the uplink and downlink frequency ranges of other operating bands. There should not be separate clauses for e.g. TDD or PHS.>

6.6.4.4
Co-existence with co-located base stations

<Text will be added. The scope of this clause is the uplink frequency range of other operating bands.>

6.7
Transmitter intermodulation

<Text will be added.>

7
Receiver characteristics

7.1
General
<Text will be added.>

7.2
Reference sensitivity level

<Text will be added.>

7.3
Dynamic range

<Text will be added.>

7.4
Adjacent Channel Selectivity (ACS) and narrow-band blocking

<Text will be added.>

7.5
Blocking 

<Text will be added. >

7.5.1
General requirement

<Text will be added.>

7.5.2
Co-location with other base stations

<Text will be added.>

7.6
Receiver spurious emissions

<Text will be added.>

7.7
Receiver intermodulation 

<Text will be added.>

8
Performance requirement

8.1
General

<Text will be added.>

Annex A (normative):
Reference Measurement channels

A.0
General
The parameters for the reference measurement channels are specified in clause A.1 for reference sensitivity and in-channel selectivity and in clause A.2 for dynamic range.

A schematic overview of the encoding process for the reference measurement channels is provided in Figure A0-1. 


[image: image4]
Figure A0-1. Schematic overview of the encoding process

A.1
Fixed Reference Channels for reference sensitivity and in-channel selectivity (QPSK, R=1/3)

The parameters for the reference measurement channels are specified in Table A.1-1 for reference sensitivity and in-channel selectivity

Table A.1-1 FRC parameters for reference sensitivity and in-channel selectivity

	Reference channel
	A1-1
	A1-2
	A1-3
	A1-4
	A1-5
	A1-6
	A1-7
	A1-8

	Allocated resource blocks
	6
	15
	25
	7
	16
	25
	3
	9

	DFT-OFDM Symbols per subframe
	12
	12
	12
	8
	8
	8
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	568
	1416
	2344
	448
	1000
	1576
	288
	856

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	0
	0
	0
	0
	0

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	1

	Coded block size including 12bits trellis termination (bits)
	1788
	4332
	7116
	1428
	3084
	4812
	948
	2652

	Total number of bits per sub-frame
	1728
	4320
	7200
	1344
	3072
	4800
	864
	2592

	Total symbols per sub-frame
	864
	2160
	3600
	672
	1536
	2400
	432
	1296

	Maximum throughput [kbps]
	568
	1416
	2344
	448
	1000
	1576
	288
	856


A.2
Fixed Reference Channels for dynamic range (16QAM, R=2/3)

The parameters for the reference measurement channels are specified in in Table A.2-1 for dynamic range.

Table A.2-1 FRC parameters for dynamic range

	Reference channel
	A2-1
	A2-2
	A2-3
	A2-4
	A2-5
	A2-6

	Allocated resource blocks
	6
	15
	25
	7
	16
	25

	DFT-OFDM Symbols per subframe
	12
	12
	12
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate
	2/3
	2/3
	2/3
	2/3
	2/3
	2/3

	Payload size (bits)
	2280
	5736
	9528
	1768
	4072
	6328

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	24
	0
	0
	24

	Number of code blocks – C
	1
	1
	2
	1
	1
	2

	Coded block size including 12bits trellis termination (bits)
	6924
	17292
	14412
	5388
	12300
	9612

	Total number of bits per sub-frame
	3456
	8640
	14400
	2688
	6144
	9600

	Total symbols per sub-frame
	864
	2160
	3600
	672
	1536
	2400

	Maximum throughput [kbps]
	2280
	5736
	9528
	1768
	4072
	6328


Annex B (normative):
Propagation conditions

<Text will be added.>

Annex C (normative):
Characteristics of the interference signals

<Text will be added.>
Annex D (normative):
Environmental requirements for the BS equipment

<Text will be added.>

D.1
General
<Text will be added.>

D.2
Normal test environment
<Text will be added.>

D.3
Extreme test environment
<Text will be added.>
D.4
Vibration
<Text will be added.>
D.5
Power supply
<Text will be added.>
Annex E (normative):
General rules for statistical testing
<Text will be added.>

Annex F (normative):
Global In-Channel TX-Test
<Text will be added.>

Annex G (informative):
Derivation of Test Requirements

<Text will be added.>

Annex H (informative):
Acceptable uncertainty of Test Equipment

<Text will be added.>

Annex I (Informative):
Test Tolerances

<Text will be added.>

I.1
Transmitter
<Text will be added.>

I.2
Receiver
<Text will be added.>

I.3
Performance Requirement
<Text will be added.>

Annex J (Informative):
E-UTRAN Measurement Test Cases 
<Text will be added.>

Annex K (Informative):
Measurement system set-up

<Text will be added if the annex is still useful.>

Annex L (informative):
Change history

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	2007-08
	RAN4#44
	R4-071503
	
	
	TS skeleton created from 3GPP TS template.
	-
	0.0.1

	2008-02
	RAN4#46
	R4-080004
	
	
	Text proposals for section 2 to 4 (R4-072237) and Annex A (R4-072048), which were agreed at RAN4#45, are incorporated.
	0.0,1
	0.1.0
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