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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”.
[4]
ITU-R recommendation SM.329: "Unwanted emissions in the spurious domain ".
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), 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 channel 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 channel 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
<Editor’s note: The term "carrier edge" is replaced globally by “channel edge” as agreed in the discussion for R4-080049.>
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 G 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.

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 transmitter

Table 4.1.2-1: Maximum Test System Uncertainty for transmitter tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2. Base station output power
	[±0.7 dB]
	

	6.3 Output Power dynamics
	[TBD]
	[TBD]

	6.4 Transmit ON/OFF power
	[TBD]
	[TBD]

	6.5.1 Frequency error
	[TBD]
	[TBD]

	6.5.2 EVM
	[TBD]
	[TBD]

	6.5.3 Time alignment between transmitter branches
	[TBD]
	[TBD]

	6.6.1
Occupied bandwidth
	[TBD]
	[TBD]

	6.6.2
Adjacent Channel Leakage power Ratio (ACLR)
	[TBD]
	[TBD]

	6.6.3
Operating band unwanted emissions
	[TBD]
	[TBD]

	6.6.4
Transmitter spurious emissions
	[TBD]
	[TBD]

	6.7
Transmitter intermodulation
	[TBD]
	[TBD]


4.1.2.2
Measurement of receiver
Table 4.1.2-2: Maximum Test System Uncertainty for receiver tests

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	7.2
Reference sensitivity level
	[±0.7 dB]
	

	7.3
Dynamic range
	[TBD]
	[TBD]

	7.4
In-channel selectivity
	
	

	7.5
Adjacent Channel Selectivity (ACS) and narrow-band blocking
	[TBD]
	[TBD]

	7.6.1
Blocking (General requirements)
	[TBD]
	[TBD]

	7.6.2
Blocking (Co-location with other base stations)
	[TBD]
	[TBD]

	7.7
Receiver spurious emissions
	[TBD]
	[TBD]

	7.8
Receiver intermodulation
	[TBD]
	[TBD]

	Note 1:
Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.


4.1.2.3
Measurement of performance requirement
Table 4.1.2-3: Maximum Test System Uncertainty for Performance Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	[TBD]
	[TBD]
	[TBD]

	Note 1:
Only the overall stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.


4.1.3
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 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 5.3 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)
	This requirement is mandatory for regions where Category A limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [4] apply

	6.6.4.1.2
	Spurious emissions (Category B)
	This requirement is mandatory for regions where Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [4], 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 and a system operating in  another frequency band are deployed. 

	6.6.4.4
	Co-existence with co-located  base stations
	These requirements may be applied for the protection of other BS receivers when a BS operation in another frequency band is co-located with an EUTRA BS.

	7.5.2
	Co-location with other base stations
	These requirements may be applied for the protection of the BS receivers when a BS operating in  another frequency band is co-located with an E-UTRA BS.


4.4
Selection of configurations for testing

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

- 
not all transceivers in the configuration may be specified to be tested;

- 
only one RF channel may be specified to be tested;

-
not all channel bandwidths may be specified to be tested.

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 test requirement applies at each transmitter antenna connector separately, with the remaining antenna connector(s) being terminated. Unless otherwise stated, the requirements are unchanged.

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 test requirement applies at each receiver antenna connector separately, with the remaining receiver(s) disabled or their antenna connectors being terminated. Unless otherwise stated, the requirements are unchanged.
4.5.3
Duplexers
The requirements of the present document shall be met with a duplexer fitted, if a duplexer is supplied as part of the BS. If the duplexer is supplied as an option by the manufacturer, sufficient tests should be repeated with and without the duplexer fitted to verify that the BS meets the requirements of the present document in both cases.

The following tests should be performed with the duplexer fitted, and without it fitted if this is an option:

1)
subclause 6.2, base station output power, for the highest static power step only, if this is measured at the antenna connector;

2)
subclause 6.6, unwanted emissions; outside the BS transmit band;

3)
subclause 6.6.4.2, protection of the BS receiver;

4)
subclause 6.7, transmit intermodulation; for the testing of conformance, the carrier frequencies should be selected to minimize intermodulation products from the transmitters falling in receive channels.

The remaining tests may be performed with or without the duplexer fitted.

NOTE 1:
When performing receiver tests with a duplexer fitted, it is important to ensure that the output from the transmitters does not affect the test apparatus. This can be achieved using a combination of attenuators, isolators and filters.

NOTE 2:
When duplexers are used, intermodulation products will be generated, not only in the duplexer but also in the antenna system. The intermodulation products generated in the antenna system are not controlled by 3GPP specifications, and may degrade during operation (e.g. due to moisture ingress). Therefore, to ensure continued satisfactory operation of a BS, an operator will normally select EARFCNs to minimize intermodulation products falling on receive channels. For testing of complete conformance, an operator may specify the EARFCNs to be used.

4.5.4
Power supply options

If the BS is supplied with a number of different power supply configurations, it may not be necessary to test RF parameters for each of the power supply options, provided that it can be demonstrated that the range of conditions over which the equipment is tested is at least as great as the range of conditions due to any of the power supply configurations.

This applies particularly if a BS contains a DC rail which can be supplied either externally or from an internal mains power supply. In this case, the conditions of extreme power supply for the mains power supply options can be tested by testing only the external DC supply option. The range of DC input voltages for the test should be sufficient to verify the performance with any of the power supplies, over its range of operating conditions within the BS, including variation of mains input voltage, temperature and output current.

4.5.5
Ancillary RF amplifiers
The requirements of the present document shall be met with the ancillary RF amplifier fitted. At tests according to Sections 6 and 7 for TX and RX respectively, the ancillary amplifier is connected to the BS by a connecting network (including any cable(s), attenuator(s), etc.) with applicable loss to make sure the appropriate operating conditions of the ancillary amplifier and the BS. The applicable connecting network loss range is declared by the manufacturer. Other characteristics and the temperature dependence of the attenuation of the connecting network are neglected. The actual attenuation value of the connecting network is chosen for each test as one of the applicable extreme values. The lowest value is used unless otherwise stated.

Sufficient tests should be repeated with the ancillary amplifier fitted and, if it is optional, without the ancillary RF amplifier to verify that the BS meets the requirements of the present document in both cases.
When testing, the following tests should be repeated with the optional ancillary amplifier fitted according to the table below, where x denotes that the test is applicable:
Table 4.5-1 Tests applicable to Ancillary RF Amplifiers
	Receiver Tests
	Subclause
	TX amplifier only
	RX amplifier only
	TX/RX amplifiers combined (Note)

	
	7.2
	
	X
	X

	
	7.6
	
	X
	X

	
	7.7
	
	x
	X

	
	7.8
	
	x
	

	Transmitter Tests
	6.2
	x
	
	X

	
	6.6.1
	X
	
	X

	
	6.6.2
	X
	
	x

	
	6.6.4
	x
	
	X

	
	6.7
	x
	
	X


NOTE:
Combining can be by duplex filters or any other network. The amplifiers can either be in RX or TX branch or in both. Either one of these amplifiers could be a passive network.

In test according to subclauses 6.2 and 7.2 highest applicable attenuation value is applied.
4.5.6
BS with integrated Iuant BS modem
Unless otherwise stated, for the tests in the present document, the integrated Iuant BS modem shall be switched off. Spurious emissions according to clauses 6.6.4 and 7.8 shall be measured only for frequencies above 20MHz with the integrated Iuant BS modem switched on.
4.6
Manufacturer’s declarations of regional and optional requirements

4.6.1
Operating band and frequency range

The manufacturer shall declare which operating band(s) specified in clause 5.3 that is supported by the BS under test and if applicable, which frequency ranges within the operating band(s) that the base station can operate in. Requirements for other operating bands and frequency ranges need not be tested.

4.6.2
Channel bandwidth

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

4.6.3
Base station output power

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

4.6.4
Spurious emissions Category

The manufacturer shall declare one of the following:

a)
The BS is tested against Category A limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [4].  In this case

-
conformance with the operating band unwanted emissions requirements in clause 6.6.3.1 is mandatory, and the requirements specified in clause 6.6.3.2 need not be tested.

-
conformance with the spurious emissions requirements in clause 6.6.4.1.1 is mandatory, and the requirements specified in clause 6.6.4.1.2 need not be tested.

b)
The BS is tested against Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [4]. In this case,

-
conformance with the operating band unwanted emissions requirements in clause 6.6.3.2 is mandatory, and the requirements specified in clause 6.6.3.1 need not be tested.

-
conformance with the spurious emissions requirements in clause 6.6.4.1.2 is mandatory, and the requirements specified in clause 6.6.4.1.1 need not be tested.

4.6.5
Additional 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 clause 6.6.3.2 apply. If this is the case, compliance with the test requirement specified in Tables xxx or yyy is mandatory; otherwise this requirement needs not be tested.

4.6.6
Co-existence with other systems

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, UTRA TDD, E-UTRA and/or PHS operating in another frequency bands are deployed. If this is the case, compliance with the applicable test requirement for spurious emissions specified in clause 6.6.4.3 shall be tested.

4.6.7
Co-location with other base stations

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, UTRA TDD and/or E-UTRA operating in another frequency band. If this is the case, 

-
compliance with the applicable test requirement for spurious emissions specified in clause 6.6.4.4 shall be tested.

-
compliance with the applicable test requirement for receiver blocking specified in clause 7.5.2 shall 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

General test conditions for transmitter tests are given in Clause 4, including interpretation of measurement results and configurations for testing. BS configurations for the tests are defined in Clause 4.5, while Annex J provides an informative description of E-UTRAN test cases.  

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
General test conditions for receiver tests are given in Clause 4, including interpretation of measurement results and configurations for testing. BS configurations for the tests are defined in Clause 4.5, while Annex J provides an informative description of E-UTRAN test cases.  

7.2
Reference sensitivity level
7.2.1
Definition and applicability
The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector at which a throughput requirement shall be met for a specified reference measurement channel.

The test is set up according to Figure K.2-1 and performed without interfering signal power applied to the BS antenna connector . For duplex operation , the measurement configuration principle is indicated for one duplex branch in Figure K.2-1. The reference point for signal power is at the input of the receiver (antenna connector). 
<Editor’s note:  Redundant “Figure” is removed from the original text in R4-080047. >
7.2.2
Minimum Requirement
The minimum requirement is in TS 36.104 [2] subclause 7.2.1.

7.2.3
Test purpose
To verify that at the BS Reference sensitivity level the throughput requirement shall be met for a specified reference measurement channel.  

7.2.4
Method of testing
7.2.4.1
Initial conditions
Test environment: 


normal; see sub clause D.2

RF channels to be tested: 
B, M and T; see sub clause 4.7.

The following additional tests shall be performed:

a)
On each of B, M and T, the test shall be performed under extreme power supply as defined in sub clause D.5

NOTE:
Tests under extreme power supply also test extreme temperature.

1)
Connect BS to be tested to RF signal source.
2)
Set frequency.
3)
Start to transmit according to reference measurement channel in annex A.1 to the BS under test.

7.2.4.2
Procedure

1)
Set the test signal mean power as specified in table 7.2-1.
2)
Measure the throughput according to Annex E.

7.2.5
Test requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.1 with parameters specified in Table 7.2-1.

Table 7.2-1: BS reference sensitivity levels, paired spectrum, Wide Area BS

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	[-106.6]

	3
	FRC A1-2 in Annex A.1
	[-102.9]

	5
	FRC A1-3 in Annex A.1
	[-100.9]

	10
	FRC A1-3 in Annex A.1*
	[-100.9]

	15
	FRC A1-3 in Annex A.1*
	[-100.9]

	20
	FRC A1-3 in Annex A.1*
	[-100.9]

	Note*: 
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each




NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in sub clause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

7.3
Dynamic range

7.3.1
Definition and applicability
The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received frequency channel at which a throughput requirement shall be met for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AWGN signal.

7.3.2
Minimum Requirement
The minimum requirement is in TS 36.104 [1] sub-clause 7.3.1.

7.3.3
Test purpose
To verify that at the BS receiver dynamic range, the relative throughput shall fulfill the specified limit. 

7.3.4
Method of testing
7.3.4.1
Initial conditions

Test environment: 


normal; see subclause D.2

RF channels to be tested: 

B, M and T; see subclause 4.7

1)
Connect the test equipment as shown in Figure K.2-2.

7.3.4.2
Procedure

For each supported E-UTRA channel BW:

1)
Adjust the signal generator for the wanted signal as specified in Table 7.3-1.
2)
Adjust the AWGN generator level as specified in Table 7.3-1 and set the frequency to the same frequency as the tested channel.

3)
Measure the throughput according to Annex E and verify that it is within the specified level.

Repeat the measurement for the other RX port.

7.3.5
Test Requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A with parameters specified in Table 7.3-1. 

Table 7.3-1: Dynamic range, paired spectrum, Wide Area BS

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] /channel BW
	Type of interfering signal

	1.4
	FRC A2-1 in Annex A.2
	-76.8+[TT]
	-88.7
	AWGN

	1.6
	FRC A2.-4 in Annex A.2
	[-85.5+x]+[TT]
	-88
	AWGN

	3
	FRC A2-2 in Annex A.2
	-72.9+[TT]
	-84.7
	AWGN

	3.2
	FRC A2-5 in Annex A.2
	[-81.9+x]+[TT]
	-84.4
	AWGN

	5
	FRC A2-3 in Annex A.2
	-70.8+[TT]
	-82.5
	AWGN

	10
	FRC A2-3 in Annex A.2*
	-70.8+[TT]
	-79.5
	AWGN

	15
	FRC A2-3 in Annex A.2*
	-70.8+[TT]
	-77.7
	AWGN

	20
	FRC A2-3 in Annex A.2*
	-70.8+[TT]
	-76.4
	AWGN

	Note*: 
The wanted signal mean power is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A2-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each


<Editor’s note: “[TT]” in the table ableve represents test tolerances which replaces “[1.2]” in the original text in R4-080121. >
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in sub clause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
7.4
In-channel selectivity

7.4.1
Definition and applicability
In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density at which a throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an E-UTRA signal as specified in Annex C.

7.4.2
Minimum Requirement
The minimum requirement is in TS 36.104 [1] sub-clause 7.4.1.

7.4.3
Test purpose
The purpose of this test is to verify the BS receiver ability to suppress the IQ leakage.
7.4.4
Method of testing
7.4.4.1
Initial conditions

Test environment: 


normal; see subclause D.2.

RF channels to be tested: 

B, M and T; see subclause 4.7

Assumption 1. 1)
Connect the test equipment as shown in Figure k.2-3.

7.4.4.2
Procedure

For each supported E-UTRA channel BW:

1)  Adjust the signal generator for the wanted signal as specified in Table 7.4-1 on one side of the DC.

2)  Adjust the signal generator for the interfering signal as specified in Table 7.4-1 at opposite side of the DC and adjacent to the wanted signal.
3)  Measure the throughput according to Annex E and verify that it is within the specified level.

4.  Repeat the measurement with the wanted signal on the other side of the DC.

Repeat the measurement for the other RX port.

7.4.5
Test Requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A with parameters specified in Table 7.4-1. 

Table 7.4-1 E-UTRA BS in-channel selectivity, paired spectrum, Wide Area BS

	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	A1-7 in Annex A.1
	[-106.7]+[TT]
	[-87]
	1.4 MHz E-UTRA signal, 3 RBs

	3
	A1-8 in Annex A.1
	[-102.6]+ [TT]
	[-84]
	3 MHz E-UTRA signal, 6 RBs

	5
	A1-2 in Annex A.1
	[-100.6]+ [TT]
	[-81]
	5 MHz E-UTRA signal, 10 RBs

	10
	A1-3 in Annex A.1
	[-98.6]+ [TT]
	[-77]
	10 MHz E-UTRA signal, 25 RBs

	15
	A1-3 in Annex A.1*
	[-98.6]+ [TT]
	[-77]
	15 MHz E-UTRA signal, 25 RBs*

	20
	A1-3 in Annex A.1*
	[-98.6]+ [TT]
	[-77]
	20 MHz E-UTRA signal, 25 RBs*

	Note*: 
Wanted and interfering signal are placed adjacently around DC


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in sub clause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
7.5
Adjacent Channel Selectivity (ACS) and narrow-band blocking

7.5.1
Definition and applicability

Adjacent channel selectivity (ACS) is a measure of the receiver’s ability to receive a wanted signal at its assigned channel frequency in the presence of an adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system. 

The interfering signal shall be an E-UTRA signal as specified in Annex C.

7.5.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] sub  clause 7.5.

7.5.3
Test purpose

The test purpose is to verify the ability of the BS receiver filter to suppress interfering signals in the channels adjacent to the wanted channel.

7.5.4
Method of test

7.5.4.1
Initial conditions

Test environment: 


normal; see sub clause D.2.

RF channels to be tested: 
B, M and T; see sub clause 4.7.

1)
Set-up the measurement system according to Figure K.2-4.

7.5.4.2
Procedure for Adjacent Channel Selectivity

1)
Generate the wanted signal and adjust the ATT1 to set the input level to the base station under test to the level specified in table 7.5-3.
2)
Set-up the interfering signal at the adjacent channel frequency and adjust the ATT2 to obtain the specified level of interfering signal at the base station input defined in table 7.5-3. Note that the interfering signal shall have an ACLR of at least [63] dB in order to eliminate the impact of interfering signal adjacent channel leakage power on the ACS measurement.  
3)
Measure the throughput according to Annex E.
[4)
Repeat the test for the port, which was terminated.]
<Editor’s note: “Step 4”, originally in R4-080048, is in square brackets which needs further study. >
7.5.4.3
Procedure for narrow-band blocking

1)
Generate the wanted signal and adjust the ATT1 to set the input level to the base station under test to the level specified in table 7.5-1.
2)
Adjust the ATT2 to obtain the specified level of interfering signal at the base station input defined in table 7.5-1. Set-up and sweep the interfering RB centre frequency offset to the channel edge of the wanted signal according to table 7.5-2.  Note that the interfering signal shall have an ACLR of at least [71] dB in order to eliminate the impact of interfering signal adjacent channel leakage power on the narrow-band blocking measurement.  
3)
Measure the throughput according to Annex E.
4)
Repeat the test for the port, which was terminated.

7.5.5
Test Requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to the BS antenna input as specified in Table 7.5-1 for narrowband blocking and 7.5-3 for ACS. The reference measurement channel for the wanted signal is identified in Table 7.2-1 for each channel bandwidth and further specified in Annex A.

Table 7.5-1: Narrowband blocking requirement, Wide Area BS

	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	PREFSENS + 6dB*
	-49
	See Table 7.5-2

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2-1.



Table 7.5-2: Interfering signal for Narrowband blocking requirement, Wide Area BS

	E-UTRA

Assigned BW [MHz]
	Interfering RB centre frequency offset to  the channel edge of the wanted signal [kHz]
	Type of interfering signal

	1.4
	250+m*180,

m=0, 1, 2, 3, 4, 5
	1.4 MHz E-UTRA signal, 1 RB*

	3
	240+m*180,

m=0, 1, 2, 3, 4, 7, 10, 13
	3 MHz E-UTRA signal, 1 RB*

	5
	340+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	10
	340+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	15
	340+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	20
	340+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	Note*: 
Interfering signal consisting of one resource block adjacent to the wanted signal


Table 7.5-3: Adjacent channel selectivity, Wide Area BS

	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency offset from  the channel edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	PREFSENS + 11dB*
	-52
	0.7
	1.4MHz E-UTRA signal

	3
	PREFSENS + 8dB*
	-52
	1.5
	3MHz E-UTRA signal

	5
	PREFSENS + 6dB*
	-52
	2.5
	5MHz E-UTRA signal

	10
	PREFSENS + 6dB*
	-52
	2.5
	5MHz E-UTRA signal

	15
	PREFSENS + 6dB*
	-52
	2.5
	5MHz E-UTRA signal

	20
	PREFSENS + 6dB*
	-52
	2.5
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2-1.


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in sub clause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

7.6
Blocking

7.6.1
Definition and applicability

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer, which are either a 1.4MHz, 3MHz or 5MHz E-UTRA signal for in-band blocking or a CW signal for out-of-band blocking. The interfering E-UTRA signal shall be as specified in Annex C. 
The blocking performance requirement applies as specified in the tables 7.6-1 and 7.6-2 in section 7.6.5. 
7.6.2
Minimum Requirements

The minimum requirement is in TS 36.104 [2] sub clause 7.6.1.
7.6.3
Test purpose

The test stresses the ability of the BS receiver to withstand high-level interference from unwanted signals at specified frequency offsets without undue degradation of its sensitivity.
7.6.4
Method of test

7.6.4.1
Initial conditions

Test environment: 


normal; see sub clause D.2.

RF channels to be tested: 
M see sub clause 4.7. The BS shall be configured to operate as close to the centre of the operating band as possible.
1)
Connect the signal generator at the assigned channel frequency of the wanted signal and a signal generator to the antenna connector of one Rx port according to Figure K.2-5.

2)
Terminate any other Rx port not under test.

3)
Start to transmit according to reference measurement channel in annex A.1 to the BS under test. The level of the wanted signal measured at the BS antenna connector shall be set to the level specified in sub clause 7.6.5.

7.6.4.2
Procedure

1)
Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified in Tables 7.6-1 and 7.6-2. The E-UTRA interfering signal shall be swept with a step size of 1 MHz starting from the minimum offset to the channel edges of the wanted signal as specified in Table 7.6-2. The CW interfering signal shall be swept with a step size of 1 MHz within the range specified in Table 7.6-1.
2)
Measure the throughput of the wanted signal at the BS receiver according to Annex E.

3)
Interchange the connections of the BS Rx ports and repeat the measurements according to steps (1) to (2).
7.6.5
Test Requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.6-1 and 7.6-2. The reference measurement channel for the wanted signal is identified in Table 7.2-1 for each channel bandwidth and further specified in Annex A.
Table 7.6-1: Blocking performance requirement for Wide Area BS

	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the channel edge of the wanted signal [MHz]
	Type of Interfering Signal

	All
	(FUL_low -20)
	to
	(FUL_high +20)
	-43
	PREFSENS +6dB*
	See table 7.6-2
	See table 7.6-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	Note*: 
PREFSENS depends on the channel bandwidth as specified  in Table 7.2-1.


Table 7.6-2: Interfering signals for Blocking performance requirement for Wide Area BS

	E-UTRA

channel BW [MHz]
	Interfering signal centre frequency minimum offset to  the channel edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	2.1
	1.4MHz E-UTRA signal

	3
	4.5
	3MHz E-UTRA signal

	5
	7.5
	5MHz E-UTRA signal

	10
	7.5
	5MHz E-UTRA signal

	15
	7.5
	5MHz E-UTRA signal

	20
	7.5
	5MHz E-UTRA signal


NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in sub clause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.  
<Editor’s note: The term "carrier edge" is replaced globally by “channel edge” as agreed in the discussion for R4-080049.>
7.6.1
General requirement

<Text will be added.>

7.6.2
Co-location with other base stations

<Text will be added.>

7.7
Receiver spurious emissions

7.7.1
Definition and applicability
The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. The requirements apply to all BS with separate RX and TX antenna ports. The test shall be performed when both TX and RX are on, with the TX port terminated.

For all BS with common RX and TX antenna port the transmitter spurious emission as specified in clause 6.6.4 is valid.

7.7.2
Minimum Requirements
The minimum requirement is in TS 36.104 [2] subclause 7.7.1.

7.7.3
Test purpose
The test purpose is to verify the ability of the BS to limit the interference caused by receiver spurious emissions to other systems.

7.7.4
Method of test

7.7.4.1
Initial conditions
Test environment: normal; see sub clause D.2.

RF channels to be tested: M, see sub clause 4.7.

1)
Connect a measurement receiver to the BS antenna connector as shown in Figure K.2-6.
2)
Enable the BS receiver.

3)
Terminate the BS Tx antenna connector as shown in Figure K.2-6.

7.7.4.2
Procedure
1)
Start BS transmission with channel configuration as specified in the table 6.X (Test model 1) at Pmax.

2)
Set measurement equipment parameters as specified in table 7.7-1.
3)
Measure the spurious emissions over each frequency range described in subclause 7.7.5.
[4)
Repeat the test using diversity antenna connector if available.]
<Editor’s note: “Step 4”, originally in R4-080050, is in square brackets which needs further study. >
7.7.5
Test requirements

The power of any spurious emission shall not exceed the levels in Table 7.7-1. 

In addition to the requirements in Table 7.7-1, the power of any spurious emission shall not exceed the levels specified for Protection of the E-UTRA FDD BS receiver of own or different BS in Clause 6.6.4.2 and for Co-existence with other systems in the same geographical area in Clause 6.6.4.3. In addition, the co-existence requirements for co-located base stations specified in sub clause 6.6.4.4 may also be applied.

Table 7.7-1: General spurious emission test requirement

	Band
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz ‑ 12.75 GHz
	-47 dBm
	1 MHz
	

	NOTE:
The frequency range between 2.5 * BWChannel below the first carrier frequency and 2.5 * BWChannel above the last carrier frequency transmitted by the BS, where BWChannel is the channel bandwidth according to Table 5.1‑1, may be excluded from the requirement. However, frequencies that are more than 10 MHz below the lowest frequency of the BS transmitter operating band or more than 10 MHz above the highest frequency of the BS transmitter operating band shall not be excluded from the requirement.


NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in sub clause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G. 
7.8
Receiver intermodulation 

7.8.1
Definition and applicability

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel.  Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. Interfering signals shall be a CW signal and an E-UTRA signal as specified in Annex C.   

7.8.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] sub clause 7.8.1.

7.8.3
Test purpose

The test purpose is to verify the ability of the BS receiver to inhibit the generation of intermodulation products in its non-linear elements caused by the presence of two high-level interfering signals at frequencies with a specific relationship to the frequency of the wanted signal.

7.8.4
Method of test

7.8.4.1
Initial conditions
Test environment: 


normal; see sub clause D.2.

RF channels to be tested: 
B, M and T; see sub clause 4.7.

1)
Set-up the measurement system according to Figure K.2-7. 

7.8.4.2
Procedures

1)
Generate the wanted signal and adjust ATT1 to set the signal level to the BS under test to the level specified in table 7.8-1.

2)
Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified in Table 7.8-2 for intermodulation requirement and Table 7.8-3 for narrowband intermodulation requirement.

3)
Adjust the ATT2 and ATT3 to obtain the specified level of interfering signal at the BS input.

4)
Measure the throughput according to Annex E.

[5)
Repeat the whole test for the port which was terminated.]
<Editor’s note: “Step 5”, originally in R4-080051, is in square brackets which needs further study. >
7.8.5
Test requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted signal at the assigned channel frequency and two interfering signals with the conditions specified in tables 7.8-1 and 7.8-3 are coupled to the BS antenna input. The reference measurement channel for the wanted signal is identified in Table 7.2-1 for each channel bandwidth and further specified in Annex A.
Table 7.8-1: Intermodulation performance requirement (Wide Area BS)

	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	PREFSENS + 6dB*
	-52
	See Table 7.8-2

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2-1.



Table 7.8-2: Interfering signal for Intermodulation performance requirement (Wide Area BS)

	E-UTRA

channel bandwidth [MHz]
	Interfering signal centre frequency offset from  the carrier edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	2.1
	CW

	
	4.9
	1.4MHz E-UTRA signal

	3
	4.5
	CW

	
	10.5
	3MHz E-UTRA signal

	5
	7.5
	CW

	
	17.5
	5MHz E-UTRA signal

	10
	7.5
	CW

	
	17.7
	5MHz E-UTRA signal

	15
	7.5
	CW

	
	18
	5MHz E-UTRA signal

	20
	7.5
	CW

	
	18.2
	5MHz E-UTRA signal


Table 7.8-3: Narrowband intermodulation performance requirement, Wide Area BS

	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering RB centre frequency offset from  the carrier edge of the wanted signal [kHz]
	Type of interfering signal

	1.4
	PREFSENS + 6dB*
	-52
	270
	CW

	
	
	-52
	790
	1.4 MHz E-UTRA signal, 1 RB**

	3
	PREFSENS + 6dB*
	-52
	275
	CW

	
	
	-52
	790
	3.0 MHz E-UTRA signal, 1 RB**

	5
	PREFSENS + 6dB*
	-52
	360
	CW

	
	
	-52
	1060
	5 MHz E-UTRA signal, 1 RB**

	10
	PREFSENS + 6dB*

(***)
	-52
	415
	CW

	
	
	-52
	1420
	5 MHz E-UTRA signal, 1 RB**

	15
	PREFSENS + 6dB*

(***)
	-52
	380
	CW

	
	
	-52
	1600
	5MHz E-UTRA signal, 1 RB**

	20
	PREFSENS + 6dB*

(***)
	-52
	345
	CW

	
	
	-52
	1780
	5MHz E-UTRA signal, 1 RB**

	Note*: 
PREFSENS is related to the channel bandwidth as specified in Table 7.2-1. 
Note**: 
Interfering signal consisting of one resource block positioned at the stated offset. 

Note***:    This requirement shall apply only for a FRC A1-3 mapped to the frequency range at the channel edge adjacent to the interfering  signals


NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in sub clause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G. 
8
Performance requirement

8.1
General
Performance requirements are specified for a number of test environments and multipath channel classes.
The requirements only apply to those measurement channels that are supported by the base station.

For BS with receiver antenna diversity the required SNR shall be applied separately at each antenna port.

In tests performed with signal generators a synchronization signal may be provided, from the base station to the signal generator, to enable correct timing of the wanted signal.
8.2
Demodulation of PUSCH

8.2.1
FDD

8.2.1.1
Definition and applicability

The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of nominal throughput for the FRC, where the nominal throughput is listed in Annex A.

The test is applicable to all BS supporting the FDD mode. A test for a specific channel bandwidth is only applicable if the BS supports it.

For a BS supporting multiple channel bandwidths only the tests for the highest and smallest channel bandwidth is applicable.

8.2.1.2
Minimum Requirement

The minimum requirement is in TS 36.104 [X] subclause 8.2.1.

Table 8.2.1.2-1 Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-2
	30%
	-4.0 + [TT]

	
	
	
	
	70%
	0.3 + [TT]

	
	
	
	A4-3
	70%
	10.6 + [TT]

	
	
	
	A5-2
	70%
	17.5 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.5 + [TT]

	
	
	
	
	70%
	1.7 + [TT]

	
	
	
	A4-1
	30%
	5.0 + [TT]

	
	
	
	
	70%
	12.0 + [TT]

	
	
	
	A5-1
	70%
	19.1 + [TT]

	
	
	EVA 70Hz
	A3-2
	30%
	-3.6 + [TT]

	
	
	
	
	70%
	0.7 + [TT]

	
	
	
	A4-3
	30%
	4.3 + [TT]

	
	
	
	
	70%
	11.8 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.4 + [TT]

	
	
	
	
	70%
	2.1 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 + [TT]

	
	
	
	
	70%
	2.5 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.5 + [TT]

	
	
	
	
	70%
	13.5 + [TT]

	4
	Normal
	EPA 5Hz
	A3-2
	30%
	[-6.2] + [TT]

	
	
	
	
	70%
	[-2.8] + [TT]

	
	
	
	A4-3
	70%
	[7.2] + [TT]

	
	
	
	A5-2
	70%
	[14.3] + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	[-5.1] + [TT]

	
	
	
	
	70%
	[-1.7] + [TT]

	
	
	
	A4-1
	30%
	[1.4] + [TT]

	
	
	
	
	70%
	[8.4] + [TT]

	
	
	
	A5-1
	70%
	[15.4] + [TT]

	
	
	EVA 70Hz
	A3-2
	30%
	[-5.7] + [TT]

	
	
	
	
	70%
	[-2.2] + [TT]

	
	
	
	A4-4
	30%
	[1.2] + [TT]

	
	
	
	
	70%
	[8.1] + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	[-5.0] + [TT]

	
	
	
	
	70%
	[-1.3] + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	[-4.9] + [TT]

	
	
	
	
	70%
	[-1.1] + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	[1.5] + [TT]

	
	
	
	
	70%
	[9.6] + [TT]


Table 8.2.1.2-2 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-3
	30%
	[-4.3] + [TT]

	
	
	
	
	70%
	[-0.1] + [TT]

	
	
	
	A4-4
	70%
	[11.0] + [TT]

	
	
	
	A5-3
	70%
	[17.9] + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	[-2.6] + [TT]

	
	
	
	
	70%
	[1.5] + [TT]

	
	
	
	A4-1
	30%
	[4.7] + [TT]

	
	
	
	
	70%
	[12.0] + [TT]

	
	
	
	A5-1
	70%
	[19.2] + [TT]

	
	
	EVA 70Hz
	A3-3
	30%
	[-3.9] + [TT]

	
	
	
	
	70%
	[0.3] + [TT]

	
	
	
	A4-4
	30%
	[4.6] + [TT]

	
	
	
	
	70%
	[12.6] + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	[-2.4] + [TT]

	
	
	
	
	70%
	[2.1] + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	[-2.2] + [TT]

	
	
	
	
	70%
	[2.3] + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	[5.3] + [TT]

	
	
	
	
	70%
	[13.5] + [TT]

	4
	Normal
	EPA 5Hz
	A3-3
	30%
	[-6.6] + [TT]

	
	
	
	
	70%
	[-3.3] + [TT]

	
	
	
	A4-4
	70%
	[7.7] + [TT]

	
	
	
	A5-3
	70%
	[14.6] + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	[-4.9] + [TT]

	
	
	
	
	70%
	[-1.5] + [TT]

	
	
	
	A4-1
	30%
	[1.8] + [TT]

	
	
	
	
	70%
	[8.5] + [TT]

	
	
	
	A5-1
	70%
	[15.6] + [TT]

	
	
	EVA 70Hz
	A3-3
	30%
	[-6.2] + [TT]

	
	
	
	
	70%
	[-2.6] + [TT]

	
	
	
	A4-4
	30%
	[1.6] + [TT]

	
	
	
	
	70%
	[8.7] + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	[-4.7] + [TT]

	
	
	
	
	70%
	[-1.1] + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	[-4.6] + [TT]

	
	
	
	
	70%
	[-0.9] + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	[2.1] + [TT]

	
	
	
	
	70%
	[9.7] + [TT]


Table 8.2.1.2-3 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-4
	30%
	-4.4 + [TT]

	
	
	
	
	70%
	-0.5 + [TT]

	
	
	
	A4-5
	70%
	10.4 + [TT]

	
	
	
	A5-4
	70%
	17.6 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.4 + [TT]

	
	
	
	
	70%
	1.7 + [TT]

	
	
	
	A4-1
	30%
	4.8 + [TT]

	
	
	
	
	70%
	12.3 + [TT]

	
	
	
	A5-1
	70%
	19.3 + [TT]

	
	
	EVA 70Hz
	A3-4
	30%
	-3.9 + [TT]

	
	
	
	
	70%
	-0.1 + [TT]

	
	
	
	A4-5
	30%
	4.3 + [TT]

	
	
	
	
	70%
	12.3 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.2 + [TT]

	
	
	
	
	70%
	2.0 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.0 + [TT]

	
	
	
	
	70%
	2.6 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.9 + [TT]

	
	
	
	
	70%
	13.6 + [TT]

	4
	Normal
	EPA 5Hz
	A3-4
	30%
	-6.6 + [TT]

	
	
	
	
	70%
	-3.4 + [TT]

	
	
	
	A4-5
	70%
	7.6 + [TT]

	
	
	
	A5-4
	70%
	15.0 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-4.9 + [TT]

	
	
	
	
	70%
	-1.3 + [TT]

	
	
	
	A4-1
	30%
	1.8 + [TT]

	
	
	
	
	70%
	8.7 + [TT]

	
	
	
	A5-1
	70%
	15.7 + [TT]

	
	
	EVA 70Hz
	A3-4
	30%
	-6.7 + [TT]

	
	
	
	
	70%
	-3.2 + [TT]

	
	
	
	A4-5
	30%
	1.2 + [TT]

	
	
	
	
	70%
	8.3 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.7 + [TT]

	
	
	
	
	70%
	-1.1 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-0.9 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.1 + [TT]

	
	
	
	
	70%
	9.6 + [TT]


Table 8.2.1.2-4 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-5
	30%
	-4.3 + [TT]

	
	
	
	
	70%
	-0.5 + [TT]

	
	
	
	A4-6
	70%
	10.8 + [TT]

	
	
	
	A5-5
	70%
	18.0 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.5 + [TT]

	
	
	
	
	70%
	1.9 + [TT]

	
	
	
	A4-1
	30%
	4.9 + [TT]

	
	
	
	
	70%
	12.5 + [TT]

	
	
	
	A5-1
	70%
	19.4 + [TT]

	
	
	EVA 70Hz
	A3-5
	30%
	-3.9 + [TT]

	
	
	
	
	70%
	-0.1 + [TT]

	
	
	
	A4-6
	30%
	4.5 + [TT]

	
	
	
	
	70%
	12.6 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.2 + [TT]

	
	
	
	
	70%
	2.3 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.1 + [TT]

	
	
	
	
	70%
	2.6 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.0 + [TT]

	
	
	
	
	70%
	13.5 + [TT]

	4
	Normal
	EPA 5Hz
	A3-5
	30%
	-6.6 + [TT]

	
	
	
	
	70%
	-3.4 + [TT]

	
	
	
	A4-6
	70%
	7.5 + [TT]

	
	
	
	A5-5
	70%
	14.9 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-1.1 + [TT]

	
	
	
	A4-1
	30%
	2.1 + [TT]

	
	
	
	
	70%
	9.0 + [TT]

	
	
	
	A5-1
	70%
	15.9 + [TT]

	
	
	EVA 70Hz
	A3-5
	30%
	-6.3 + [TT]

	
	
	
	
	70%
	-2.9 + [TT]

	
	
	
	A4-6
	30%
	0.7 + [TT]

	
	
	
	
	70%
	8.0 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.5 + [TT]

	
	
	
	
	70%
	-0.8 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.3 + [TT]

	
	
	
	
	70%
	-0.5 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.1 + [TT]

	
	
	
	
	70%
	9.6 + [TT]


Table 8.2.1.2-5 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-6
	30%
	[-4.0] + [TT]

	
	
	
	
	70%
	[-0.4] + [TT]

	
	
	
	A4-7
	70%
	[11.5] + [TT]

	
	
	
	A5-6
	70%
	[19.1] + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	[-2.5] + [TT]

	
	
	
	
	70%
	[1.7] + [TT]

	
	
	
	A4-1
	30%
	[4.6] + [TT]

	
	
	
	
	70%
	[12.3] + [TT]

	
	
	
	A5-1
	70%
	[19.5] + [TT]

	
	
	EVA 70Hz
	A3-6
	30%
	[-4.0] + [TT]

	
	
	
	
	70%
	[0.1] + [TT]

	
	
	
	A4-7
	30%
	[4.8] + [TT]

	
	
	
	
	70%
	[13.1] + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	[-2.4] + [TT]

	
	
	
	
	70%
	[2.0] + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	[-2.2] + [TT]

	
	
	
	
	70%
	[2.3] + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	[5.3] + [TT]

	
	
	
	
	70%
	[13.6] + [TT]

	4
	Normal
	EPA 5Hz
	A3-6
	30%
	[-6.4] + [TT]

	
	
	
	
	70%
	[-3.4] + [TT]

	
	
	
	A4-7
	70%
	[8.0] + [TT]

	
	
	
	A5-6
	70%
	[15.6] + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	[-4.8] + [TT]

	
	
	
	
	70%
	[-1.4] + [TT]

	
	
	
	A4-1
	30%
	[1.7] + [TT]

	
	
	
	
	70%
	[8.8] + [TT]

	
	
	
	A5-1
	70%
	[15.8] + [TT]

	
	
	EVA 70Hz
	A3-6
	30%
	[-6.3] + [TT]

	
	
	
	
	70%
	[-2.8] + [TT]

	
	
	
	A4-7
	30%
	[1.6] + [TT]

	
	
	
	
	70%
	[8.6] + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	[-4.7] + [TT]

	
	
	
	
	70%
	[-1.1] + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	[-4.5] + [TT]

	
	
	
	
	70%
	[-0.9] + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	[2.0] + [TT]

	
	
	
	
	70%
	[9.7] + [TT]


Table 8.2.1.2-6 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR


[dB]

	2
	Normal
	EPA 5Hz
	A3-7
	30%
	-3.6 + [TT]

	
	
	
	
	70%
	-0.1 + [TT]

	
	
	
	A4-8
	70%
	11.6 + [TT]

	
	
	
	A5-7
	70%
	19.4 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.5 + [TT]

	
	
	
	
	70%
	1.8 + [TT]

	
	
	
	A4-1
	30%
	4.8 + [TT]

	
	
	
	
	70%
	12.4 + [TT]

	
	
	
	A5-1
	70%
	19.6 + [TT]

	
	
	EVA 70Hz
	A3-7
	30%
	-3.7 + [TT]

	
	
	
	
	70%
	0.3 + [TT]

	
	
	
	A4-8
	30%
	4.9 + [TT]

	
	
	
	
	70%
	12.9 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.3 + [TT]

	
	
	
	
	70%
	2.1 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 + [TT]

	
	
	
	
	70%
	2.3 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.3 + [TT]

	
	
	
	
	70%
	13.6 + [TT]

	4
	Normal
	EPA 5Hz
	A3-7
	30%
	[-6.4] + [TT]

	
	
	
	
	70%
	[-3.4] + [TT]

	
	
	
	A4-8
	70%
	[8.2] + [TT]

	
	
	
	A5-7
	70%
	[15.8] + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	[-4.8] + [TT]

	
	
	
	
	70%
	[-1.4] + [TT]

	
	
	
	A4-1
	30%
	[1.8] + [TT]

	
	
	
	
	70%
	[8.8] + [TT]

	
	
	
	A5-1
	70%
	[15.9] + [TT]

	
	
	EVA 70Hz
	A3-7
	30%
	[-6.3] + [TT]

	
	
	
	
	70%
	[-2.8] + [TT]

	
	
	
	A4-8
	30%
	[1.7] + [TT]

	
	
	
	
	70%
	[8.6] + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	[-4.7] + [TT]

	
	
	
	
	70%
	[-1.2] + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	[-4.5] + [TT]

	
	
	
	
	70%
	[-0.9] + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	[2.0] + [TT]

	
	
	
	
	70%
	[9.7] + [TT]


8.2.1.3
Test Purpose

The test shall verify the receiver’s ability to achieve throughput under multipath fading propagation conditions for a given SNR.

8.2.1.4
Method of test

8.2.1.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
B, M and T; see subclause 4.7

1)
Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex K.

8.2.1.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.1.4.2-1.

Table 8.2.1.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level [dBm/Channel BW]

	1.4
	-91.5

	3
	-88.2

	5
	-86

	10
	-83

	15
	-81.2

	20
	-80


2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A.

3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in annex B.

4)
Adjust the equipment so that required SNR specified in table 8.2.1.2-1 is achieved at the BS input.

5)
For each of the reference channels in table 8.2.1.2-1 applicable for the base station, measure the throughput, according to annex E.

8.2.1.5
Test Requirement

The throughput measured according to subclause 8.2.1.3.2 shall not be below the limits for the SNR levels specified in table 8.2.1.2-1.

NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
8.2.2
TDD

<Text will be added>

8.3
Demodulation of PUCCH

8.3.1
ACK missed detection for PUCCH format 0

8.3.1.1
Definition and applicability

The performance requirement of PUCCH for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 10-2 or less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK when input is only noise (+interference).

The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is present.

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it.

8.3.1.2
Minimum Requirement

The minimum requirement is in TS 36.104 [X] subclause 8.3.1 and 8.3.2.

Table 8.3.1.2-1 Required SNR for PUCCH demodulation tests.

	Number
of RX
antennas
	Cyclic
Prefix
	Propagation
Conditions
(Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2
	Normal
	EPA 5
	[-3] + [TT]
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	EVA 5
	[-4.9] + [TT]
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	EVA 70
	[-5.0] + [TT]
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	ETU 300
	[-5.1] + [TT]
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Extended
	ETU 70
	[-4.1] + [TT]
	TBD
	TBD
	TBD
	TBD
	TBD

	4
	Normal
	EPA 5
	[-7.8] + [TT]
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	EVA 5
	[-9.1] + [TT]
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	EVA 70
	[-9.1] + [TT]
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	ETU 300
	[-8.9] + [TT]
	TBD
	TBD
	TBD
	TBD
	TBD

	
	Extended
	ETU 70
	[-8.0] + [TT]
	TBD
	TBD
	TBD
	TBD
	TBD


8.3.1.3
Test purpose

The test shall verify the receiver’s ability to detect ACK under multipath fading propagation conditions for a given SNR.

8.3.1.4
Method of test

8.3.1.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
B, M and T; see subclause 4.7

1)
Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex K.

8.3.1.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth defined in table 8.3.1.4.2-1.

Table 8.3.1.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level [dBm/Channel BW]]

	1.4
	-88.5

	3
	-85.2

	5
	-83

	10
	-80

	15
	-78.2

	20
	-77


2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A.

3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in annex B.

4)
Adjust the equipment so that the SNR specified in table 8.3.1.2-1 is achieved at the BS input during the ACK transmissions.

5)
The signal generator sends a test pattern with the pattern outlined in figure 8.3.1.4.2-1. The ACKs are sent with a periodicity of [TBD]ms. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs. 
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Figure 8.3.1.4.2-1 Test signal pattern for PUCCH demodulation tests.

8.3.1.5
Test Requirement

The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger than 99%. 

NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
8.3.2
Multiple ACK/NACK performance for TDD

<text will be added>

8.4
PRACH Performance

8.4.1
PRACH false alarm probability and missed detection

8.4.1.1
Definition and applicability

The performance requirement of PRACH for preamble detection is determined by the two parameters: total probability of false detection of the preamble (Pfa) and the probability of detection of preamble (Pd). The performance is measured by the required SNR at probability of detection, Pd of 0.999. Pfa shall be 10-3 or less.

Pfa is defined as a conditional total probability of erroneous detection of the preamble (i.e. the sum of all errors from all detectors) when input is only noise (+interference).

Pd is defined as conditional probability of detection of the preamble when the signal is present. The erroneous detection consists of several error cases – detecting different preamble than the one that was sent, not detecting a preamble at all or correct preamble detection but with the wrong timing estimation. For AWGN, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 1.04us. For ETU70, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 2.08us. The strongest path for the timing estimation error refers to the strongest path (i.e. average of the delay of all paths having the same highest gain = 310ns for ETU) in the power delay profile.

The normal mode test is applicable to all BS. The high speed mode test is applicable to high speed BS.

8.4.1.2
Minimum Requirement

The minimum requirement is in TS 36.104 [X] subclause 8.4.

Table 8.4.1.2-1 PRACH missed detection requirements for Normal Mode

	Number of RX antennas
	Propagation conditions (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	Burst format 
	Burst format 1
	Burst format 2
	Burst format 3
	Burst format 4

	2
	AWGN
	0
	[-13.4] + [TT]
	[-13.3] + [TT]
	[-15.6] + [TT]
	[-15.6] + [TT]
	TBD

	
	ETU 70
	270 Hz
	[-5.7] + [TT]
	[-5.3] + [TT]
	[-7.9] + [TT]
	[-7.8] + [TT]
	TBD

	4
	AWGN
	0
	[-16.0] + [TT]
	[-15.6] + [TT]
	[-18.1] + [TT]
	[-18.0] + [TT]
	TBD

	
	ETU 70
	270 Hz
	[-10.1] + [TT]
	[-9.7] + [TT]
	[-12.3] + [TT]
	[-12.2] + [TT]
	TBD


Table 8.4.1.2-2 PRACH missed detection requirements for High speed Mode

	Number of RX antennas
	Propagation conditions (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	2
	AWGN
	0
	[-13.2] + [TT]
	[-13.1] + [TT]
	[-15.4] + [TT]
	[-15.4] + [TT]

	
	ETU 70
	270 Hz
	[-5.1] + [TT]
	[-4.9] + [TT]
	[-7.1] + [TT]
	[-7.3] + [TT]

	
	AWGN
	625 Hz
	[-11.6] + [TT]
	[-11.4] + [TT]
	[-13.6] + [TT]
	[-13.7] + [TT]

	
	AWGN
	1340 Hz
	[-12.7] + [TT]
	[-12.6] + [TT]
	[-14.8] + [TT]
	[-14.9] + [TT]

	4
	AWGN
	0
	[-15.9] + [TT]
	[-15.5] + [TT]
	[-17.9] + [TT]
	[-18.0] + [TT]

	
	ETU 70
	270 Hz
	[-9.8] + [TT]
	[-9.4] + [TT]
	[-11.9] + [TT]
	[-11.7] + [TT]

	
	AWGN
	625 Hz
	[-14.0] + [TT]
	[-13.7] + [TT]
	[-16.1] + [TT]
	[-16.2] + [TT]

	
	AWGN
	1340 Hz
	[-15.3] + [TT]
	[-14.8] + [TT]
	[-17.2] + [TT]
	[-17.2] + [TT]


8.4.1.3
Test purpose

The test shall verify the receiver’s ability to detect PRACH preamble under multipath fading propagation conditions for a given SNR.

8.4.1.4
Method of test

8.4.1.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
B, M and T; see subclause 4.7

1)
Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex K.

8.4.1.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth.

Table 8.3.2.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level [dBm/Channel BW]]

	1.4
	-88.5

	3
	-85.2

	5
	-83

	10
	-80

	15
	-78.2

	20
	-77


2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A.

3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in annex B.

4)
Adjust the frequency offset of the test signal according to table 8.4.1.2-1.

5)
Adjust the equipment so that the SNR specified in table 8.4.1.2-1 is achieved at the BS input during the PRACH preambles.

6) 
The test signal generator sends a preamble and the receiver tries to detect the preamble. This pattern is repeated as illustrated in figure 8.4.1.4.2-1. The preambles are sent with a periodicity of [TBD]ms. The following statistics are kept: the number of preambles detected in the idle period and the number of missed preambles.
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Figure 8.4.1.4.2-1 PRACH preamble test pattern
8.4.1.5
Test Requirement

Pfa should not exceed 0.1% Pd should not be below 99.9%.

NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
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: image6]
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

	Allocated resource blocks
	6
	15
	25
	3
	9

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

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

	Payload size (bits)
	568
	1416
	2344
	288
	856

	Transport block CRC (bits)
	24
	24
	24
	24
	24

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

	Number of code blocks - C
	1
	1
	1
	1
	1

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

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

	Total symbols per sub-frame
	864
	2160
	3600
	432
	1296

	Maximum throughput [kbps]
	568
	1416
	2344
	288
	856


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

The parameters for the reference measurement channels are specified 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

	Allocated resource blocks
	6
	15
	25

	DFT-OFDM Symbols per subframe
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM

	Code rate
	2/3
	2/3
	2/3

	Payload size (bits)
	2280
	5736
	9528

	Transport block CRC (bits)
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	24

	Number of code blocks – C
	1
	1
	2

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

	Total number of bits per sub-frame
	3456
	8640
	14400

	Total symbols per sub-frame
	864
	2160
	3600

	Maximum throughput [kbps]
	2280
	5736
	9528


A.3
Fixed Reference Channels for performance requirements (QPSK 1/3)

	Reference channel
	A3-1
	A3-2
	A3-3
	A3-4
	A3-5
	A3-6
	A3-7

	Allocated resource blocks
	1
	6
	15
	25
	50
	75
	100

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

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

	Payload size (bits)
	96
	568
	1416
	2344
	4776
	7096
	9528

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

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

	Number of code blocks - C
	1
	1
	1
	1
	1
	2
	2

	Coded block size including 12bits trellis termination (bits)
	372
	1788
	4332
	7116
	14412
	10764
	14412

	Total number of bits per sub-frame
	288
	1724
	4320
	7200
	14400
	21600
	28800

	Total symbols per sub-frame
	144
	864
	2160
	3600
	7200
	10800
	14400

	Maximum throughput [kbps]
	96
	568
	1416
	2344
	4776
	7096
	9528


<Editor’s note: Removal of some columns would be considered as in Table A.2-1.>
	Reference channel
	A3-8
	A3-9
	A3-10
	A3-11
	A3-12
	A3-13
	A3-14

	Allocated resource blocks
	1
	7
	16
	25
	50
	75
	100

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

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

	Payload size (bits)
	64
	448
	1000
	1576
	3176
	4776
	6328

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

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

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	2

	Coded block size including 12bits trellis termination (bits)
	276
	1428
	3084
	4812
	9612
	14412
	9612

	Total number of bits per sub-frame
	192
	1344
	3072
	4800
	9600
	14400
	19200

	Total symbols per sub-frame
	96
	672
	1536
	2400
	4800
	7200
	9600

	Maximum throughput [kbps]
	64
	448
	1000
	1576
	3176
	4776
	6328


<Editor’s note: Removal of some column would be considered as in Table A.2-1.>
A.4
Fixed Reference Channels for performance requirements (16QAM 3/4)

	Reference channel
	A4-1
	A4-2
	A4-3
	A4-4
	A4-5
	A4-6
	A4-7
	A4-8

	Allocated resource blocks
	1
	1
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	10
	12
	12
	12
	12
	12
	12

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

	Code rate
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Payload size (bits)
	432
	360
	2536
	6456
	10680
	21384
	32088
	42816

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

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

	Number of code blocks - C
	1
	1
	1
	2
	2
	4
	6
	7

	Coded block size including 12bits trellis termination (bits)
	1380
	1164
	7692
	9804
	16140
	16140
	16140
	18444

	Total number of bits per sub-frame
	576
	480
	3456
	8640
	14400
	28800
	43200
	57600

	Total symbols per sub-frame
	144
	120
	864
	2160
	3600
	7200
	10800
	14400

	Maximum throughput [kbps]
	432
	360
	2536
	6456
	10680
	21384
	32088
	42816


<Editor’s note: Removal of some column would be considered as in Table A.2-1.>
	Reference channel
	A4-9
	A4-10
	A4-11
	A4-12
	A4-13
	A4-14
	A4-15
	A4-16

	Allocated resource blocks
	1
	1
	7
	16
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	8
	7
	8
	8
	8
	8
	8
	8

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

	Code rate
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Payload size (bits)
	288
	248
	1992
	4584
	7096
	14304
	21384
	28656

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

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

	Number of code blocks - C
	1
	1
	1
	1
	2
	3
	4
	5

	Coded block size including 12bits trellis termination (bits)
	948
	828
	6060
	13836
	10764
	14412
	16140
	17292

	Total number of bits per sub-frame
	384
	336
	2688
	6144
	9600
	19200
	28800
	38400

	Total symbols per sub-frame
	96
	84
	672
	1536
	2400
	4800
	7200
	9600

	Maximum throughput [kbps]
	288
	248
	1992
	4584
	7096
	14304
	21384
	28656


<Editor’s note: Removal of some column would be considered as in Table A.2-1.>
A.5
Fixed Reference Channels for performance requirements (64QAM 5/6)

	Reference channel
	A5-1
	A5-2
	A5-3
	A5-4
	A5-5
	A5-6
	A5-7

	Allocated resource blocks
	1
	6
	15
	25
	50
	75
	100

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

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate
	5/6
	5/6
	5/6
	5/6
	5/6
	5/6
	5/6

	Payload size (bits)
	712
	4264
	10680
	17952
	35928
	53904
	71880

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

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

	Number of code blocks - C
	1
	1
	2
	3
	6
	9
	12

	Coded block size including 12bits trellis termination (bits)
	2220
	12876
	16140
	18060
	18060
	18060
	18060

	Total number of bits per sub-frame
	864
	5184
	12960
	21600
	43200
	64800
	86400

	Total symbols per sub-frame
	144
	864
	2160
	3600
	7200
	10800
	14400

	Maximum throughput [kbps]
	712
	4264
	2344
	17952
	35928
	53904
	71880


	Reference channel
	A5-8
	A5-9
	A5-10
	A5-11
	A5-12
	A5-13
	A5-14

	Allocated resource blocks
	1
	7
	16
	25
	50
	75
	100

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

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate
	5/6
	5/6
	5/6
	5/6
	5/6
	5/6
	5/6

	Payload size (bits)
	480
	3304
	7608
	11960
	23944
	35928
	47912

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

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

	Number of code blocks - C
	1
	1
	2
	2
	4
	6
	8

	Coded block size including 12bits trellis termination (bits)
	1524
	9996
	11532
	17868
	17868
	18060
	18060

	Total number of bits per sub-frame
	576
	4032
	9216
	14400
	28800
	43200
	57600

	Total symbols per sub-frame
	96
	672
	1536
	2400
	4800
	7200
	9600

	Maximum throughput [kbps]
	480
	3304
	7608
	11960
	23944
	35928
	47912


<Editor’s note: Removal of some column would be considered as in Table A.2-1.>
Annex B (normative):
Propagation conditions

<Text will be added.>

Annex C (normative):
Characteristics of the interfering signals

<Text will be added.>

The interfering signal shall be a PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211. Mapping of PUSCH modulation to receiver requirement are specified in table C.1.

Table C.1.: Modulation of the interfering signal

	Receiver requirement
	Modulation

	In-channel selectivity
	16QAM

	Adjacent channel selectivity and narrow-band blocking
	QPSK

	Blocking
	QPSK

	Receiver intermodulation
	QPSK


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.>
D.6
Measurement of test environments

<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):
Test Tolerances and Derivation of Test Requirements

The Test Requirements in this specification have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined here. When the Test Tolerance is zero, the Test Requirement will be the same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test Requirements will differ from the Minimum Requirements, and the formula used for this relaxation is given in the following tables.

Note that a formula for applying Test Tolerances is provided for all tests, even those with a test tolerance of zero. This is necessary in the case where the Test System uncertainty is greater than that allowed in clause 4.1.2. In this event, the excess error shall be subtracted from the defined test tolerance in order to generate the correct tightened Test Requirements as defined in sub-clause 4.1.3.

For example, a Test System having 0.9 dB uncertainty for test 6.2 Base Station maximum output power (which is 0.2 dB above the limit specified in clause 4.1.2) would subtract 0.2 dB from the Test Tolerance of 0.7 dB defined in this Annex. This new test tolerance of 0.5 dB would then be applied to the Minimum Requirement using the formula defined in Table G.2-1 to give a new range of ±2.5 dB of the manufacturer's rated output power.

Using this same approach for the case where a test had a test tolerance of 0 dB, an excess error of 0.2 dB would result in a modified test tolerance of -0.2 dB.
G.1
Measurement of transmitter
Table G.1-1: Derivation of Test Requirements (Transmitter tests)

	Test 
	Minimum Requirement in TS 36.104
	Test Tolerance
(TT)
	Test Requirement in TS 36.141

	6.2 Base station maximum output power
	In normal conditions:
within ±2 dB of  manufacturer's rated output power

In extreme conditions: 
within ±2.5 dB of  manufacturer's rated output power
	[0.7 dB]

[0.7 dB]
	Formula:

Upper limit + TT, Lower limit - TT

In normal conditions:
within [+2.7 dB and -2.7 dB] of the manufacturer's rated output power

In extreme conditions: 
within [+3.2 dB and -3.2 dB] of the manufacturer's rated output power

	[TBD]
	[TBD]
	[TBD]
	[TBD] 


G.2
Measurement of receiver
Table G.2-1: Derivation of Test Requirements (Receiver tests)

	Test 
	Minimum Requirement in TS 36.104
	Test Tolerance
(TT)
	Test Requirement in TS 36.141

	7.2 Reference sensitivity level
	Reference sensitivity power level:

-107.3 dBm for 1.4 MHz BW

-103.6 dBm for 3 MHz BW

-101.6 dBm for 5 MHz BW

-101.6 dBm for 10 MHz BW

-101.6 dBm for 15 MHz BW

-101.6 dBm for 20 MHz BW

T-put limit = 95% of maximum for the Ref Meas channel
	[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]
	Formula: Reference sensitivity power level + TT

[-106.6 dBm] for 1.4 MHz BW

[-102.9 dBm] for 3 MHz BW

[-100.9 dBm] for 5 MHz BW

[-100.9 dBm] for 10 MHz BW

[-100.9 dBm] for 15 MHz BW

[-100.9 dBm] for 20 MHz BW

T-put limit is not changed



	[TBD]
	[TBD]
	[TBD]
	[TBD]


G.3
Measurement of Performance Requirements
Table G.4-1: Derivation of Test Requirements (Performance tests)

	Test 
	Minimum Requirement in TS 36.104
	Test Tolerance
(TT)
	Test Requirement in TS 36.141

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

Annex K (Informative):
Measurement system set-up

Example of measurement system set-ups are attached below as an informative annex.

K.2
Receiver

K.2.1
Reference sensitivity level


[image: image7]
Figure K.2-1: Measuring system Set-up for Base Station Reference sensitivity level Test
K.2.2
Dynamic range
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Figure K.2-2: Measuring system Set-up for Dynamic range
K.2.3
In-channel selectivity
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Figure K.2-3: Measuring system Set-up for In-channel selectivity

K.2.4
Adjacent Channel Selectivity (ACS) and narrowband blocking

[image: image1.jpg]K oy




Figure K.2-4: Measuring system Set-up for Adjacent channel selectivity and narrowband blocking

K.2.5
Blocking characteristics
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Figure K.2-5: Measuring system Set-up for Blocking characteristics
K.2.6
Receiver spurious emission
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Figure K.2-6: Measuring system Set-up for Receiver spurious emission
K.2.7
Intermodulation characteristics


Figure K.2-7: Measuring system Set-up for intermodulation characteristics

<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

	2008-02
	RAN4#46
	R4-080446
	
	
	Section for In-channel selectivity (new 7.4) is inserted and following sections are re-numbered. Editorial corrections are made in section 1, 3.2, 4,3, Table 4.3-1, 4.5.2.1, 4.6,  4.6.3, 4.6.4, 4.6.5 and A.2.
	0.1,0
	0.1.1

	2008-02
	RAN4#46
	R4-080508
	
	
	Text proposals in R4-080447, R4-080058, R4-080453,  R4-080047, R4-080048, R4-080049, R4-080050, R4-080051, R4-080444, R4-080501, R4-080044, R4-080045 and R4-080046 are incorporated with modifications agreed in the first round discussion in RAN4#46 meeting. Overlapped parts in R4-080058 and R4-080044 for Annx A, R4-080444 and R4-080501 for section 8 are merged by the editor. 
	0.1.1
	0.2.0

	2008-03
	RAN4#46bis
	R4-080xxx
	
	
	Editorial correction on section 8 is made: Text proposals for section 8 in R4-080444 are removed and the text proposal in R4-080501 is applied. Some editorial corrections are applied.
	0.2.0
	0.2.1
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