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1
Scope

The present document establishes the minimum RF characteristics of E-UTRA, UTRA and GSM/EDGE Multi-Standard Radio (MSR) Base Station (BS). Requirements for multi-RAT and single-RAT operation of MSR BS are covered in the present document. The requirements in the present document for E-UTRA and UTRA single-RAT operation of MSR BS are also applicable to E-UTRA and UTRA multi-carrier capable single-RAT BS. Requirements for GSM BS that are only single-RAT capable in all supported operating bands are not covered. 
*********************End of change*****************
*********************Next changed section*****************
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].

Band category: A group of operating bands for which the same MSR scenarios apply
Base Station RF bandwidth: The bandwidth in which a Base Station transmits and receives multiple carriers and/or RATs simultaneously within a supported operating band
Base Station RF bandwidth edge: The frequency of one of the edges of the Base Station RF bandwidth
Carrier: The modulated waveform conveying the E-UTRA, UTRA or GSM/EDGE physical channels
Carrier aggregation: aggregation of two or more E-UTRA component carriers in order to support wider transmission bandwidths 

Carrier aggregation band: a set of one or more operating bands across which multiple E-UTRA carriers are aggregated with a specific set of technical requirements.

NOTE:
Carrier aggregation band(s) for an E-UTRA BS is declared by the manufacturer according to the designations in Tables 5.5-2 to 5.5-3 of TS 36.104 [4] 

Channel bandwidth: The bandwidth supporting a single E-UTRA, UTRA or GSM/EDGE 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.

Contiguous carriers: a set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.

Carrier power: The power at the antenna connector in the channel bandwidth of the carrier averaged over at least one subframe for E-UTRA, at least one slot for UTRA and the useful part of the burst for GSM/EDGE.

Configured carrier power: Target maximum power for a specific carrier for the operating mode set in the BS

Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.

Downlink operating band: The part of the operating band designated for downlink.
Inter RF bandwidth gap: The frequency gap between two consecutive RF bandwidths that are placed within two supported operating bands.
Inter-band carrier aggregation: carrier aggregation of E-UTRA component carriers in different operating bands.

NOTE:
Carriers aggregated in each band can be contiguous or non-contiguous.

Intra-band contiguous carrier aggregation: contiguous E-UTRA carriers aggregated in the same operating band. 

Intra-band non-contiguous carrier aggregation: non-contiguous E-UTRA carriers aggregated in the same operating band. 

Lower RF bandwidth edge:  The frequency of the lower edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements.

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.
Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within each supported operating band.
NOTE:
The Maximum Base Station RF bandwidth for BS configured for contiguous and non-contiguous operation within each supported operating band is declared separately.

Maximum carrier output power: Carrier power available at the antenna connector for a specified reference condition.
Maximum RAT output power: The sum of the power of all carriers of the same RAT available at the antenna connector for a specified reference condition.
Maximum throughput: The maximum achievable throughput for a reference measurement channel. 

Maximum total output power: The sum of the power of all carriers available at the antenna connector for a specified reference condition.
MB-MSR Base Station: MSR 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).
Measurement bandwidth: The bandwidth in which an emission level is specified.

MSR Base station: Base Station characterized by the ability of its receiver and transmitter to process two or more carriers in common active RF components simultaneously in a declared RF bandwidth, where at least one carrier is of a different RAT 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).
Non-contiguous spectrum: Spectrum consisting of two or more sub-blocks separated by sub-block gap(s).

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.

Operating band: A frequency range in which E-UTRA, UTRA or GSM/EDGE operates (paired or unpaired), that is defined with a specific set of technical requirements.

NOTE:
The operating band(s) for a BS is declared by the manufacturer.

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.

Single-RAT operation: operation of a BS in an operating band with only one RAT configured in that operating band.

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.

Synchronized operation: Operation of TDD in two different systems, where no simultaneous uplink and downlink occur.

Throughput: The number of payload bits successfully received per second for a reference measurement channel in a specified reference condition.

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

Transmitter ON period: The time period during which the BS transmitter is transmitting data and/or reference symbols

Transmitter OFF period: The time period during which the BS transmitter is not allowed to transmit

Transmitter transient period: The time period during which the transmitter is changing from the OFF period to the ON period or vice versa

Unsynchronized operation: Operation of TDD in two different systems, where the conditions for synchronized operation are not met.

Uplink operating band: The part of the operating band designated for uplink. 

Upper RF bandwidth edge: The frequency of the upper edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements 

Upper sub-block edge: The frequency at the upper edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.

*********************End of change*****************
*********************Next changed section*****************
4.4
Regional requirements

Some requirements in the present document may only apply in certain regions either as optional requirements, or set by local and regional regulation as mandatory requirements. It is normally not stated in the 3GPP specifications under what exact circumstances that the requirements apply, since this is defined by local or regional regulation.

Table 4.4-1 lists all requirements in the present specification that may be applied differently in different regions. There are additional single-RAT regional requirements that may apply. These are referenced from the present specification, but listed in the specification for the RATs concerned [2][3][4][5].

Table 4.4-1: List of regional requirements
	Clause number
	Requirement
	Comments

	4.5
	Operating bands and Band Categories
	Some bands may be applied regionally.

	6.2.2
	Base station output power
	These requirements apply in Japan for an E-UTRA BS operating in band 34 and Band 41.

	6.6.1.1
	Mandatory requirements (spurious emissions)
	Category A limits are mandatory for regions where Category A limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [2] apply.  Category B limits are mandatory for regions where Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [2] apply.

	6.6.1.3
	Additional spurious emissions requirements
	These requirements may be applied for the protection of system operating in frequency ranges other than the MSR BS operating band.

	6.6.1.3
	Additional spurious emissions requirements
	In addition to the requirements in subclauses 6.6.1.1, 6.6.1.2 and 6.6.1.3, the BS may have to comply with the applicable emission limits established by FCC Title 47 [8], when deployed in regions where those limits are applied, and under the conditions declared by the manufacturer.

	6.6.1.4
	Co-location (spurious emissions)
	These requirements may be applied for the protection of other BS receivers when a BS operating in another frequency band is co-located with an MSR BS.

	6.6.2.4.1
	Additional requirement (Operating band unwanted emissions)
	In addition to the requirements in subclauses 6.6.2.1 and 6.6.2.2, the BS may have to comply with the applicable emission limits established by FCC Title 47 [8], when deployed in regions where those limits are applied and under the conditions declared by the manufacturer.

	6.6.2.4.2
	Unsynchronized operation for BC3 (Operating band unwanted emissions)
	The requirements for unsynchronized TDD co-existence may apply regionally.

	6.6.2.4.3
	Protection of DTT (Operating band unwanted emissions)
	The requirements for protection of DTT may apply regionally.

	6.6.2.4.4
	Co-existence with services in adjacent frequency bands (Operating band unwanted emissions)
	This regional requirement may be applied for the protection of systems operating in frequency bands adjacent to band 1 as defined in clause 4.5, in geographic areas in which both an adjacent band service and UTRA and/or E‑UTRA are deployed.

	6.6.2.4.6
	Additional requirements for band 41 (Operating band unwanted emissions)
	These requirements may apply in certain regions as additional Operating band unwanted emission limits.

	6.6.3

	Occupied bandwidth
	The requirement may be applied regionally. There may also be regional requirements to declare the Occupied bandwidth according to the definition.

	6.7.4
	Additional requirements
	These requirements may apply in certain regions.

	7.5.2
	Co-location requirement (blocking)
	These requirements may be applied for the protection of the BS receiver when a BS operating in another frequency band is co-located with an MSR BS.


*********************End of change*****************
*********************Next changed section*****************
4.8
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. In the case of multiband operation of a BS, single-RAT operation and the corresponding applicability of the requirements for each operating band is determined based on the RAT configuration within only that operating band, unless otherwise stated.
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 declared to be capable of single-band operation at an antenna connector and the base station is configured for single-band operation at that antenna connector, single-band requirements apply to that antenna connector and no exclusions or provisions for multi-band capable BS or multi-band operation are applicable. Single-band requirements apply separately at each antenna connector supporting single-band operation, with all other antenna connectors terminated.
For a BS capable of multi-band operation supporting BC3 bands for TDD, the RF requirements in the present specification assume synchronized operation, where no simultaneous uplink and downlink occur between the bands.
5
Applicability of requirements

5.1
Band category 1

For all BS operating in bands belonging to Band Category 1, the RF requirements listed in Table 5.1-1 apply for each supported operating band. Requirements apply according to the RAT configuration of the Base Station, as listed in the heading of the table. Some requirements listed in the table may not be mandatory or they may apply only regionally. This is further specified in the clause of each requirement and in Table 4.4-1. For multiband operation, the applicability of the requirements for each operating band is determined based on the RAT configuration within only that operating band, unless otherwise stated. 

Table 5.1-1: Applicability of requirements for MSR BS operation in Band Category 1

	RF requirement
	BS configured for multi-RAT operation in the band
	BS configured for single-RAT E‑UTRA FDD operation in the band
	BS configured for single-RAT UTRA FDD operation in the band

	Base station output power
	6.2.1

6.2.3

6.2.4 
	6.2.1 


6.2.3
	6.2.1

6.2.4

	Output power dynamics
	6.3.1

6.3.2
	6.3.1
	6.3.2

	Transmitted signal quality
	

	
Modulation quality
	6.5.1.1

6.5.1.2
	6.5.1.1
	6.5.1.2

	
Frequency error
	6.5.2.1

6.5.2.2
	6.5.2.1
	6.5.2.2

	
Time alignment error
	6.5.3.1

6.5.3.2
	6.5.3.1
	6.5.3.2

	Unwanted emissions
	

	
Transmitter spurious emissions
	6.6.1 (except for 6.6.1.1.3)
	6.6.1 (except for 6.6.1.1.3)
	6.6.1 (except for 6.6.1.1.3)

	Operating band unwanted


emissions
	6.6.2.1
6.6.2.4
	6.6.2.1
6.6.2.4
	6.6.2.1
6.6.2.4

	
Occupied bandwidth
	6.6.3
	6.6.3
	6.6.3

	
ACLR
	6.6.4.1

6.6.4.2
	6.6.4.1
	6.6.4.2


	
Cumulative ACLR
	6.6.4.4 (NOTE 3)
	6.6.4.4 (NOTE 3)
	6.6.4.4 (NOTE 3)


	Transmitter intermodulation
	6.7.1
6.7.2 (NOTE 2)
	6.7.1
6.7.2 (NOTE 2)
	6.7.1
6.7.2 (NOTE 2)

	Reference sensitivity level
	7.2.1

7.2.2
	7.2.1
	7.2.2

	Dynamic range
	7.3.1

7.3.2
	7.3.1
	7.3.2

	In-band selectivity and blocking
	

	
Blocking
	7.4.1
	7.4.1
	7.4.1

	
Narrowband blocking
	7.4.2
	7.4.2
	7.4.2

	Out-of-band blocking
	7.5
	7.5
	7.5

	Receiver spurious emissions
	7.6.1
	7.6.1
	7.6.1

	Receiver intermodulation
	

	
Intermodulation
	7.7.1
	7.7.1
	7.7.1

	
Narrowband intermodulation
	7.7.2
	7.7.2
	7.7.2

	In-channel selectivity
	7.8
	7.8
	-

	Performance requirements
	8.1

8.2
	8.1
	8.2

	NOTE 1:
For some requirements in BS configured for multi-RAT operation, there is no general MSR multi-RAT requirement. Instead, the requirement is defined by the respective single-RAT requirement for each RAT supported by the BS as referenced in the table. 
NOTE 2:
The requirement in sub-clause 6.7.2 is only applied for BS operating in non-contiguous spectrum. 

NOTE 3:   The requirement in sub-clause 6.6.4.4 is only applied for BS operating in non-contiguous spectrum.


5.2
Band category 2

For all BS operating in bands belonging to Band Category 2, the RF requirements listed in Table 5.2-1 apply for each supported operating band. Requirements apply according to the RAT configuration of the Base Station, as listed in the heading of the table. Some requirements listed in the table may not be mandatory or they may apply only regionally. This is further specified in the clause of each requirement and in Table 4.4-1. For multiband operation, the applicability of the requirements for each operating band is determined based on the RAT configuration within only that operating band, unless otherwise stated.
Table 5.2-1: Applicability of requirements for MSR BS operation in Band Category 2

	RF requirement
	BS configured for multi-RAT operation not including GSM/EDGE in the band
	BS configured for multi-RAT operation including GSM/EDGE in the band
	BS configured for single-RAT E‑UTRA FDD operation in the band
	BS configured for single-RAT UTRA FDD operation in the band
	BS 
configured for single-RAT GSM/EDGE operation in the band

	Base station output power
	6.2.1

6.2.3

6.2.4
	6.2.1

6.2.3

6.2.4
	6.2.1

6.2.3
	6.2.1

6.2.4
	6.2.1

	Output power dynamics
	6.3.1

6.3.2

	6.3.1

6.3.2
6.3.4
	6.3.1
	6.3.2
	6.3.4

	Transmit ON/OFF power
	-     
	-        
	-
	-        
	-        

	Transmitted signal quality
	

	
Modulation quality
	6.5.1.1

6.5.1.2
	6.5.1.1

6.5.1.2

6.5.1.4
	6.5.1.1
	6.5.1.2
	6.5.1.4

	
Frequency error
	6.5.2.1

6.5.2.2
	6.5.2.1

6.5.2.2

6.5.2.4
	6.5.2.1
	6.5.2.2
	6.5.2.4

	
Time alignment error
	6.5.3.1

6.5.3.2
	6.5.3.1

6.5.3.2
	6.5.3.1
	6.5.3.2
	-

	Unwanted emissions
	

	
Transmitter spurious emissions
	6.6.1 (except for 6.6.1.1.3)
	6.6.1
(NOTE 3)
	6.6.1 (except for 6.6.1.1.3)
	6.6.1 (except for 6.6.1.1.3)
	6.6.1
(NOTE 3)

	Operating band unwanted


emissions
	6.6.2.2
6.6.2.4
	6.6.2.2
6.6.2.4
	6.6.2.2
6.6.2.4
	6.6.2.2
6.6.2.4
	6.6.2.3

6.6.2.4

	
Occupied bandwidth
	6.6.3
	6.6.3
	6.6.3
	6.6.3
	-

	
ACLR
	6.6.4.1

6.6.4.2
	6.6.4.1

6.6.4.2
	6.6.4.1
	6.6.4.2
	-


	
Cumulative ACLR
	6.6.4.4 (NOTE 2)
	6.6.4.4 (NOTE 2)
	6.6.4.4 (NOTE 2)
	6.6.4.4 (NOTE 2)
	-


	Transmitter intermodulation
	6.7.1

6.7.2
	6.7.1

6.7.2
	6.7.1

6.7.2
	6.7.1

6.7.2
	6.7.2

	Reference sensitivity level
	7.2.1

7.2.2
	7.2.1

7.2.2

7.2.4
	7.2.1
	7.2.2
	7.2.4

	Dynamic range
	7.3.1

7.3.2
	7.3.1

7.3.2

7.3.4
	7.3.1
	7.3.2
	7.3.4

	In-band selectivity and blocking
	

	
Blocking
	7.4.1
	7.4.1
	7.4.1
	7.4.1
	7.4.1

	
Narrowband blocking
	7.4.2
	7.4.2

7.4.3
	7.4.2
	7.4.2
	7.4.2

7.4.3

7.4.4

	Out-of-band blocking
	7.5
	7.5
	7.5
	7.5
	7.5

	Receiver spurious emissions
	7.6.1
	7.6.1

7.6.2
(NOTE 3)
	7.6.1
	7.6.1
	7.6.1

7.6.2
(NOTE 3)

	Receiver intermodulation
	

	
Intermodulation
	7.7.1
	7.7.1
	7.7.1
	7.7.1
	7.7.1

	
Narrowband intermodulation
	7.7.2
	7.7.2

7.7.3
	7.7.2
	7.7.2
	7.7.2

7.7.3

	In-channel selectivity
	7.8
	7.8
	7.8
	-
	-

	Performance requirements
	8.1

8.2
	8.1

8.2

8.4
	8.1
	8.2
	8.4

	NOTE 1:
For some requirements in BS configured for multi-RAT operation, there is no general MSR multi-RAT requirement. Instead, the requirement is defined by the respective single-RAT requirement for each RAT supported by the BS as referenced in the table. 

NOTE 2:   The requirement in sub-clause 6.6.4.4 is only applied for BS operating in non-contiguous spectrum. 

NOTE 3:
For BS capable of multi-band operation, the limits in subclause 6.6.1.1.3 and 7.6.2 are only applicable when all supported operating bands belong to BC2 and GSM/EDGE is configured in all operating bands.


*********************End of change*****************
*********************Next changed section*****************
6.6.2
Operating band unwanted emissions


Unless otherwise stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of each supported downlink operating band to the lower RF bandwidth edge located at FBW RF,low and from the upper RF bandwidth edge located at FBW RF,high  up to 10 MHz above the highest frequency of each supported downlink operating band. 

The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification, except for any operating band with GSM/EDGE single RAT operation. The requirements in TS 45.005 [5] as defined in subclause 6.6.2.3 apply to an MSR Base Station for any operating band with GSM/EDGE single RAT operation in Band Category 2.
For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the cumulative evaluation of the emission limit in the inter-RF bandwidth gap are not applicable.

*********************End of change*****************
*********************Next changed section*****************
6.6.2.3
GSM/EDGE single-RAT requirements

The following requirements in TS 45.005 [5] shall apply to an MSR Base Station for any operating band with GSM/EDGE single RAT operation in Band Category 2:
-
Spectrum due to the modulation and wide band noise, applicable parts of subclause 4.2.1.1, 4.2.1.2, 4.2.1.3-a2, 4.2.1.3-b2, 4.2.1.3-c2 and 4.2.1.4.2.

-
Spectrum due to switching transients, applicable parts of subclause 4.2.2.1-b.

-
Emission requirement for frequency offsets of between 2 and 10 MHz outside relevant transmit band, applicable parts of subclause 4.3.1 and 4.3.2.1.

-
Intra BTS Intermodulation, applicable parts of subclause 4.7.2, 4.7.2.1-b, 4.7.2.3-b and 4.7.2.3-c.

*********************End of change*****************
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