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<Start of Changes>
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

Ancillary RF amplifier: a piece of equipment, which when connected by RF coaxial cables to the BS, has the primary function to provide amplification between the transmit and/or receive antenna connector of a BS and an antenna without requiring any control signal to fulfil its amplifying function.

Bit Error Ratio: The Bit Error Ratio is defined as the ratio of the bits wrongly received to all data bits sent. The bits are the data bits above the convolutional/turbo decoder. The BER is the overall BER independent of frame erasures or when erased frames are not defined.

Block Error Ratio: A Block Error Ratio is defined as the ratio of the number of erroneous blocks received to the total number of blocks sent. An erroneous block is a Transport Block whose cyclic redundancy check (CRC) is wrong.
Mean power: When applied to a W-CDMA modulated signal this is the power (transmitted or received) in a bandwidth of at least (1+  times the chip rate of the radio access mode. The period of measurement shall be at least one timeslot unless otherwise stated.

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.

NOTE 2:
The roll-off factor  factor is defined in [1] section 6.8.1.
Code domain power: That part of the mean power which correlates with a particular (OVSF) code channel. The sum of all powers in the code domain equals the mean power in a bandwidth of (1+  times the chip rate of the radio access mode. See Annex E.2.5.1.

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.
Maximum output power: The mean power level per carrier of the base station measured at the antenna connector in a specified reference condition.
Power control dynamic range: The difference between the maximum and the minimum code domain power of a code channel for a specified reference condition.

Total power dynamic range: The difference between the maximum and the minimum total power for a specified reference condition.

Secondary serving HS-DSCH cell(s): In addition to the serving HS-DSCH cell, the set of cells where the UE is configured to simultaneously monitor an HS-SCCH set and receive the HS-DSCH if it is scheduled in that cell. There can be up to 7 secondary serving HS-DSCH cells.
1st secondary serving HS-DSCH cell: If the UE is configured with two uplink frequencies, the 1st secondary serving HS-DSCH cell is the secondary serving HS-DSCH cell that is associated with the secondary uplink frequency.  If the UE is configured with a single uplink frequency, the 1st secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.
Base Station RF bandwidth: The bandwidth in which a Base Station transmits and receives multiple carriers simultaneously within each supported operating band.
Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.

Non-contiguous spectrum: Spectrum consisting of two or more sub-blocks separated by sub-block gap(s).

Sub-block: This is one contiguous allocated block of spectrum for use by the same Base Station. There may be multiple instances of sub-blocks within an RF bandwidth.
Sub-block bandwidth: The bandwidth of one sub-block.

Sub-block gap: A frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.

Lower sub-block edge: The frequency at the lower edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.
Upper sub-block edge: The frequency at the higher edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.
Highest Carrier: The carrier with the highest carrier centre frequency transmitted/received in a specified operating band.
Lowest Carrier:
The carrier with the lowest carrier centre frequency transmitted/received in a specified operating band.
Inter RF bandwidth gap: The frequency gap between two consecutive RF bandwidths that are placed within two supported operating bands.
Multi-band Base Station: Base Station characterized by the ability of its transmitter and/or receiver to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different non-overlapping operating band than the other carrier(s).
Multi-band transmitter: Transmitter characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different non-overlapping operating band than the other carrier(s).

Multi-band receiver: Receiver characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different non-overlapping operating band than the other carrier(s).
Maximum radio bandwidth: Maximum frequency difference between the carrier centre frequencies of the highest and the lowest used carrier plus 5MHz.
Total RF bandwidth: Maximum sum of RF bandwidths in all supported operating bands.
3.2
(void)

3.3
Abbreviations

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

4C-HSDPA
Four-Carrier HSDPA. HSDPA operation configured on 3 or 4 DL carriers
8C-HSDPA
Eight-Carrier HSDPA. HSDPA operation configured for 5 to 8 DL carriers
16QAM
16 Quadrature Amplitude Modulation
ACLR
Adjacent Channel Leakage power Ratio 

ACS
Adjacent Channel Selectivity 

BER
Bit Error Ratio
BLER
Block Error Ratio

BS
Base Station

CACLR
Cumulative ACLR

CW
Continuous Wave (unmodulated signal) 

DB-DC-HSDPA
Dual Band Dual Cell HSDPA
DC-HSDPA
Dual Cell HSDPA 

DC-HSUPA
Dual Cell HSUPA

DCH
Dedicated Channel, which is mapped into Dedicated Physical Channel. DCH contains the data

DL
Down Link (forward link)

DPCH
Dedicated Physical Channel 

DTT
Digital Terrestrial Television

Eb
Average energy per information bit for the PCCPCH, SCCPCH and DPCH, at the antenna connector

Ec
Average energy per PN chip

EVM
Error Vector Magnitude
FDD
Frequency Division Duplexing

Fuw
Frequency of unwanted signal

HSDPA
High Speed Downlink Packet Access 

HSUPA
High Speed Uplink Packet Access
HS-DSCH
High Speed Downlink Shared Channel

HS-PDSCH
High Speed Physical Downlink Shared Channel

HS-SCCH
Shared Control Channel for HS-DSCH
MIMO
Multiple Input Multiple Output

MS
Mobile Station
NC-4C-HSDPA
Non-contiguous Four-Carrier HSDPA. HSDPA operation for two non-adjacent blocks within a single band configured on 2, 3 or 4 DL carriers.
PCCPCH
Primary Common Control Physical Channel

PCDE
Peak Code Domain Error
PCH
Paging Channel

PPM
Parts Per Million
PSD 



Power Spectral Density
RAT
Radio Access Technology
QPSK
Quadrature Phase Shift Keying

RCDE
Relative Code Domain Error
SBT 



Single Band Testing
SCCPCH
Secondary Common Control Physical Channel
TAE
Time Alignment Error
TC 



Test Configuration
TDD
Time Division Duplexing

TPC
Transmit Power Control

UE
User Equipment
UL
Up Link (reverse link)

UTRA

UMTS Terrestrial Radio Access
Wgap



Sub-block gap or inter RF bandwidth gap size
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Figure 3.3-1 Illustration of maximum radio bandwidth and Total RF bandwidth for Multi-band Base Station
<Next Section>
4.6
BS Configurations

4.6.1
Reception with multiple receiver antenna connectors, receiver diversity

For the tests in clause 7 of the present document, the requirement applies at each receiver antenna connector for receivers with antenna diversity.

Receiver requirements are tested at the antenna connector, with the remaining receiver(s) disabled or their antenna connector(s) being terminated. If the manufacturer has declared the receiver paths to be equivalent, it is sufficient to apply the specified test signal at any one of the receiver antenna connectors. 
For a multi-band BS, multi-band tests for blocking and intermodulation are performed with the interferer(s) applied to each antenna connector mapped to the receiver for the wanted signal(s), however only to one antenna at a time. Antenna connectors to which no signals are applied are terminated.
<Next Section>
4.8
Specified frequency range

The manufacturer shall declare:

-
which of the frequency bands defined in sub-clause 3.4 is supported by the BS.
-
the frequency range within the above frequency band(s) supported by the BS. 

Many tests in this TS are performed with appropriate frequencies in the bottom, middle and top of the operating frequency band of the BS. These are denoted as RF channels B (bottom), M (middle) and T (top).

Unless otherwise stated, the test shall be performed with a single carrier at each of the RF channels B, M and T.

When the requirements are specific to multiple carriers, and the BS is declared to support N>1 carriers, numbered from 1 to N, the interpretation of B, M and T for test purposes shall be as follows:

For testing at B, 

-
the carrier of lowest frequency shall be centred on B
For testing at M,

-
if the number N of carriers supported is odd, the carrier (N+1)/2 shall be centred on M,
-
if the number N of carriers supported is even, the carrier N/2 shall be centred on M.

For testing at T

-
the carrier of highest frequency shall be centred on T
For BS capable of dual-band operation, unless otherwise stated, the test shall be performed at BRFBW_T’RFBW and B’RFBW_TRFBW defined as following:

BRFBW_ T’RFBW: the RF bandwidths located at the bottom of the supported frequency range in the lower operating band and at the highest possible simultaneous frequency position, within the maximum radio bandwidth, in the upper operating band.
B’RFBW_TRFBW: the RF bandwidths located at the top of the supported frequency range in the upper operating band and at the lowest possible simultaneous frequency position, within the maximum radio bandwidth, in the lower operating band.
NOTE: BRFBW_T’RFBW = B’RFBW_TRFBW = BRFBW_TRFBW when the declared maximum radio bandwidth spans both operating bands. BRFBW_TRFBW means the RF bandwidths are located at the bottom of the supported frequency range in the lower operating band and at the top of the supported frequency range in the upper operating band.
When a test is performed by a test laboratory, the position of BRFBW_T’RFBW and B’RFBW_TRFBW in the supported operating band combinations as well as the UARFCNs to be used for RF channels B, M and T shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

When a test is performed by a manufacturer, the position of BRFBW_T’RFBW and B’RFBW_TRFBW in the supported operating band combinations as well as the UARFCNs to be used for RF channels B, M and T may be specified by an operator.
<Next Section>
4.10
Requirements for contiguous and non-contiguous spectrum

A spectrum allocation where the BS operates can either be contiguous or non-contiguous. Unless otherwise stated, the requirements in the present specification apply for BS configured for both contiguous spectrum operation and non-contiguous spectrum operation.
For BS operation in non-contiguous spectrum, some requirements apply also inside the sub-block gaps. For each such requirement, it is stated how the limits apply relative to the sub-block edges.
4.11
Requirements for BS capable of multi-band operation

For BS capable of multi-band operation, the RF requirements in clause 6 and 7 apply for each supported operating band unless otherwise stated. For some requirements it is explicitly stated that specific additions or exclusions to the requirement apply for BS capable of multi-band operation.

For BS capable of multi-band operation, various structures in terms of combinations of different transmitter and receiver implementations (multi-band or single band) with mapping of transceivers to one or more antenna port(s) in different ways are possible. In the case where multiple bands are mapped on separate antenna connectors, the following applies:

-
Single-band transmitter spurious emissions, operating band unwanted emissions, ACLR, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector.

-
If the BS is configured for single-band operation, single-band requirements shall apply to the antenna connector configured for single-band operation and no exclusions or provisions for multi-band capable BS are applicable. Single-band requirements are tested separately at the antenna connector configured for single-band operation, with all other antenna connectors terminated.
4.12
Manufacturer's declarations of supported RF configurations for BS capable of multi-band operation
The manufacturer shall declare which operational configurations the BS supports by declaring the following parameters:

-
Support of the BS in non-contiguous spectrum operation. If the BS does not support non-contiguous spectrum operation the parameters for non-contiguous spectrum operation below shall not be declared.

-
The supported operating bands defined in subclause 3.4;

-
The frequency range within the above operating band(s) supported by the BS;

-
The maximum Base Station RF bandwidth supported by a BS within each operating band;
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

-
The supported operating configurations (multi-carrier, DC-HSDPA, DB-DC-HSDPA, 4C-HSDPA, NC-4C-HSDPA, 8C-HSDPA, and/or single carrier) within each operating band.

· The rated output power per carrier;
•
for contiguous spectrum operation
•
for non-contiguous spectrum operation

NOTE:
Different rated output powers may be declared for different operating configurations.

· The rated total output power as a sum of all carriers;
•
for contiguous spectrum operation
•
for non-contiguous spectrum operation

-
Maximum number of supported carriers within each band;

•
for contiguous spectrum operation
•
for non-contiguous spectrum operation

If the rated total output power and total number of supported carriers are not simultaneously supported, the manufacturer shall declare the following additional parameters:

· The reduced number of supported carriers at the rated total output power;

-
The reduced total output power at the maximum number of supported carriers.

For BS capable of multi-band operation, the parameters above shall be declared for each supported operating band in single-band operation. In addition the manufacturer shall declare the following additional parameters for BS capable of multi-band operation:
· Supported operating band combinations of the BS

· Supported operating band(s) of each antenna connector

· Support of multi-band transmitter and/or multi-band receiver, including mapping to antenna connector(s)

· Total number of supported carriers for the declared band combinations of the BS

· Maximum number of supported carriers per band in multi-band operation
· Total RF bandwidth of transmitter and receiver for the declared band combinations of the BS

· Maximum RF bandwidth of each supported operating band in multi-band operation

· Maximum radio bandwidth in transmit and receive direction for the declared band combinations of the BS
· Any other limitations under simultaneous operation in the declared band combinations of the BS which have any impact on the test configuration generation
· Total output power as a sum over all supported operating bands in the declared band combinations of the BS

· Maximum supported power difference between any two carriers in any two different supported operating bands

· The rated output power per carrier in multi-band operation
· Rated total output power of each supported operating band in multi-band operation
4.13
Test configuration for multi-band operation
4.13.1
Applicability of requirements and test configurations
For a BS declared to be capable of multi-band operation, the test configuration in table 4.13.1-1 shall be used for testing.
For requirements test denoted by SBT, the single-band test methods in current specification shall be used for each supported operating band.
Table 4.13.1-1: Test configuration for a BS capable of multi-band operation
	BS test case
	Test configuration

	
	Common antenna connector
	Separate antenna connector

	6.2 Base station output power
	SBT, 
4.13.2
	SBT, 
4.13.2

	6.2.2 Primary CPICH power accuracy
	SBT
	SBT

	6.2.3 Secondary CPICH power accuracy
	SBT
	SBT

	6.3
Frequency error
	SBT, 
4.13.2
	SBT, 
4.13.2

	6.4 Output power dynamics
	SBT
	SBT

	6.5 Output RF spectrum emissions
	-
	-

	6.5.1 Occupied bandwidth
	SBT
	SBT

	6.5.2.1 Spectrum emission mask
	SBT, 
4.13.3
	SBT (Note 1), 
4.13.3 (Note 1)

	6.5.2.2 Adjacent Channel Leakage power Ratio (ACLR)
	SBT, 
4.13.3 (Note 2)
	SBT (Note 1), 
4.13.3 (Note 1, 2)

	6.6.2.2.6 Cumulative ACLR requirement in non-contiguous spectrum
	SBT, 
4.13.3 (Note 2)
	SBT (Note 1)

	6.5.3 Transmitter spurious emissions
	SBT, 
4.13.3
	SBT (Note 1), 
4.13.3 (Note 1)

	6.6 Transmitter intermodulation
	SBT
	SBT (Note 1)

	6.7
Transmit modulation
	-
	-

	6.7.1
Error Vector Magnitude
	SBT, 
4.13.2
	SBT, 
4.13.2

	6.7.2 Peak Code Domain Error
	SBT, 
4.13.2
	SBT, 
4.13.2

	6.7.3 Time alignment error
	SBT,
4.13.3 (Note 3)
	SBT, 
4.13.3 (Note 3)

	6.7.4 Relative Code Domain Error
	SBT, 
4.13.2
	SBT, 
4.13.2

	7.2 Reference sensitivity level
	SBT
	SBT

	7.3 Dynamic range
	SBT
	SBT

	7.4 Adjacent Channel Selectivity(ACS)
	4.13.3
	SBT, 
4.13.3 (Note 4)

	7.5 Blocking characteristics
	4.13.3
	SBT, 
4.13.3 (Note 4)

	7.6 Intermodulation characteristics
	4.13.3
	SBT, 
4.13.3 (Note 4)

	7.7 Spurious emissions
	SBT, 
4.13.3
	SBT (Note 1), 
4.13.3 (Note 1)

	NOTE 1: 
Single-band requirement apply to each antenna connector for both multi-band operation test and single-band operation test. For single-band operation test, other antenna connector(s) is (are) terminated.

NOTE 2:
TC in subclause 4.13.3 may be applied for Inter RF bandwidth gap only.
NOTE 3:
TC in subclause 4.13.3 is only applicable when DB-DC-HSDPA is supported.
NOTE 4: 
TC in subclause 4.13.3 is only applied for multi-band receiver.


4.13.2
Multi-band test configuration for full carrier allocation
The purpose of the multi-band test configuration for full carrier allocation is to test multi-band operation aspects considering maximum supported number of carriers.
4.13.2.1 
Generation of multi-band test configuration for full carrier allocation
The multi-band test configuration for full carrier allocation is constructed on a per band basis using the following method:

●
The RF bandwidth of each supported operating band in multi-band operation shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. 

●
The number of carriers of each supported operating band shall be the declared maximum number of supported carriers of each supported operating band in multi-band operation. Carriers shall first be placed at the outermost edges of the declared maximum radio bandwidth. Additional carriers shall next be placed at the edges of the RF bandwidths, if possible.
●
The allocated RF bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum radio bandwidth.
●
Each concerned band shall be considered as an independent band and the corresponding test configuration for contiguous spectrum operation shall be generated in each band:
-
Place two UTRA carriers adjacent to the upper and lower edge of the RF bandwidth.
-
For transmitter tests, select as many UTRA carriers that the BS supports within a band and fit in the rest of the declared maximum supported RF bandwidth. Place the carriers adjacent to each other starting from the upper edge of the RF bandwidth. The nominal carrier spacing defined in clause 3.5.1 shall apply.

-
The carrier(s) may be shifted maximum 100 kHz towards lower frequencies for lower operating band and towards higher frequencies for higher operating band to align with the channel raster.
●
If a multi-band BS supports only 3 carriers, two carriers shall be placed in one band according to the test configuration for contiguous spectrum operation while the remaining carrier shall be placed at the edge of the maximum radio bandwidth in the other band.  
●
If the sum of the maximum RF bandwidth of each supported operating bands is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, repeat the steps above for test configurations where the RF bandwidth of one of the operating band shall be reduced so that the total RF bandwidth of transmitter and receiver is not exceeded and vice versa. 
●
If the sum of the maximum number of supported carrier of each supported operating bands in multi-band operation is larger than the declared total number of supported carriers for the declared band combinations of the BS, repeat the steps above for test configurations where in each test configuration the number of carriers of one of the operating band shall be reduced so that the total number of supported carriers is not be exceeded and vice versa.
4.13.2.2 
Power allocation in multi-band test configuration for full carrier allocation
Unless otherwise stated, set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the total output power according to the manufacturer’s declaration. 
If the allocated power of a supported operating band(s) exceeds the declared rated total output power of the operating band(s) in multi-band operation, the exceeded part shall, if possible, be reallocated into the other band(s). If the power allocated for a carrier exceeds the rated output power declared for that carrier, the exceeded power shall, if possible, be reallocated into the other carriers.
4.13.3
Multi-band test configuration with high PSD per carrier
The purpose of the multi-band test configuration with high PSD per carrier is to test multi-band operation aspects considering higher PSD cases with reduced number of carriers.
4.13.3.1
Generation of multi-band test configuration with high PSD per carrier
The multi-band test configuration with higher PSD per carrier is constructed on a per band basis using the following method:

●
The RF bandwidth of each supported operating band in multi-band operation shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. 
●
The allocated RF bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum radio bandwidth. 
●
The maximum number of carriers is limited to two per band. Carriers shall first be placed at the outermost edges of the declared maximum radio bandwidth. Additional carriers shall next be placed at the edges of the RF bandwidths, if possible.
●
Each concerned band shall be considered as an independent band and corresponding test configuration for non-contiguous spectrum operation shall be generated in each band:
-
Place one UTRA carrier adjacent to the upper RF bandwidth edge and one UTRA carrier adjacent to the lower RF bandwidth edge. 
-
The UTRA FDD carrier in the lower sub-block may be shifted maximum100 kHz towards lower frequencies and the UTRA FDD carrier in the upper sub-block may be shifted maximum100 kHz towards higher frequencies to align with the channel raster.
●
If the sum of the maximum RF bandwidth of each supported operating bands is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, repeat the steps above for test configurations where the RF bandwidth of one of the operating band shall be reduced so that the total RF bandwidth of transmitter and receiver is not exceeded and vice versa.
4.13.3.2
Power allocation in multi-band test configuration with high PSD per carrier
Unless otherwise stated, set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the total output power according to the manufacturer’s declaration. 
If the allocated power of a supported operating band(s) exceeds the declared rated total output power of the operating band(s) in multi-band operation, the exceeded part shall, if possible, be reallocated into the other band(s). If the power allocated for a carrier exceeds the rated output power declared for that carrier, the exceeded power shall, if possible, be reallocated into the other carriers.
<End of Changes>
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