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1 Background
The consideration on reducing the test complexity of MB-MSR was discussed in [1]. Test configuration for multi-band operation was discussed and approved in [2]. Based on these discussions, applicability of requirements and test configurations for MB-MSR is provided as well as a text proposal for the latest internal MB-MSR TR.
2 Discussion
In principal, for a BS supporting multi-band operation, it should be verified in both the configurations of single-band and multi-band operation separately. It is obvious that both multi-band operation test and single-band operation test for all the requirements will dramatically increase the test amount. In order to limit the test number but still ensure the performance of both multi-band and single operation, applicability of the test category for each requirement is studied by companies. 
Before the applicability table is formed, several general principles to create the table are listed as below:
1. Requirements that need multi-band operation test should be identified according to the principle that whether the carriers in different bands would impact each other to meet the requirements.
2. In addition to multi-band operation test for these requirements, whether single-band operation tests for each band are still needed. 
3. Three kinds of test are expected: single-band operation test, multi-band operation test and both multi-band operation test and sing-band operation test.
4. In single-band operation test, single-band test configuration and applicability for each requirement in current specifications is reused for each band. 
5. In multi-band operation test, multi-band test configuration is configured for all supported operating bands, the applicability for multi-band TC need to be specified for each requirement.
6. Unless otherwise stated, the requirements defined for BS capable of multi-band operation are applied for both single-band and multi-band operation test for a MB BS.
7. In addition to the above principles, exceptions in core requirements for separate antenna case should still be taken into consideration:
· The transmitter spurious emissions, operating band unwanted emissions, ACLR, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector and will be the same as the respective single-band requirements. 
· 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. “SBT” in the table below denotes the requirement needs to perform single-band operation test for each supported band. “MBT” in the table below denotes the requirement needs to perform multi-band operation test. 
Table 1: Test configurations for Multi-Band capable BS
	BS test case
	Test for MB capable BS
	Test configuration for MBT

	
	Multi-band antenna connector
	Single-band antenna connector
	BC1/BC2
	BC3

	6.2 Base Station output power
	-
	-
	-
	-

	Base Station maximum output power 
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	Additional regional requirement
(only for band 34)
	SBT
	SBT
	
	

	E-UTRA for DL RS power
	SBT
	SBT
	
	

	UTRA FDD primary CPICH power
	SBT
	SBT
	
	

	UTRA TDD primary CCPCH power
	SBT
	SBT
	
	

	6.3 Output power dynamics
	-
	-
	
	

	E-UTRA
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	UTRA FDD
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	UTRA TDD
	SBT, MBT
	SBT, MBT
	N/A
	TC7a

	GSM/EDGE
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	6.4 Transmit ON/OFF power
	
	
	-
	-

	Transmitter OFF power
	MBT
	MBT
	N/A
	TC7a

	Transmitter transient period
	MBT
	MBT
	N/A
	TC7a

	6.5 Transmitted signal quality
	
	
	
	

	6.5.1 Modulation quality
	
	
	
	

	E-UTRA
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	UTRA FDD
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	UTRA TDD
	SBT, MBT
	SBT, MBT
	N/A
	TC7a

	GSM/EDGE
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	6.5.2 Frequency error
	
	
	
	

	E-UTRA
	Same Test as used in 6.5.1
	Same Test as used in 6.5.1
	TC7a
	TC7a

	UTRA FDD
	Same Test as used in 6.5.1
	Same Test as used in 6.5.1
	TC7a
	N/A

	UTRA TDD
	Same Test as used in 6.5.1
	Same Test as used in 6.5.1
	N/A
	TC7a

	GSM/EDGE
	Same Test as used in 6.5.1
	Same Test as used in 6.5.1
	TC7a
	N/A

	6.5.3 Time alignment between transmitter branches
	
	
	
	

	E-UTRA
	SBT, MBT​​4
	SBT, MBT​​4
	TC7b
	TC7b 

	UTRA FDD
	SBT, MBT​​4
	SBT, MBT​​4
	TC7b
	N/A



	UTRA TDD
	SBT, MBT​​4
	SBT, MBT​​4
	N/A
	TC7b

	6.6 Unwanted emissions
	
	
	
	

	6.6.1 Transmitter spurious emissions
	
	
	
	

	(Category A)
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	(Category B)
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Additional requirement for BC2 (Category B)
	SBT, MBT1
	SBT2, MBT1,2
	TC7b
	N/A



	Protection of the BS receiver of own or different BS
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Additional spurious emissions requirements
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Co-location with other Base Stations
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	6.6.2 Operating band unwanted emissions
	
	
	
	

	General requirement for Band Categories 1 and 3
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	General requirement for Band Category 2
	SBT, MBT
	SBT2, MBT2
	TC7b
	N/A

	GSM/EDGE single-RAT requirement
	MBT
	MBT
	TC7c
	N/A

	Additional requirements
	SBT
	SBT2
	-
	-

	6.6.3 Occupied bandwidth
	
	
	
	

	Minimum requirement
	SBT
	SBT
	-
	-

	6.6.4 Adjacent Channel Leakage power Ratio (ACLR)
	
	
	-
	-

	E- UTRA
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b 

	UTRA FDD
	SBT, MBT
	SBT2, MBT2
	TC7b
	N/A 

	UTRA TDD
	SBT, MBT
	SBT2, MBT2
	N/A
	TC7b

	Cumulative ACLR
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b 

	6.7 Transmitter intermodulation
	
	
	
	

	General requirement
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Additional requirement (BC1 and BC2)
	SBT, MBT
	SBT2, MBT2
	TC7b
	N/A

	Additional requirement (BC3)
	SBT, MBT
	SBT2, MBT2
	N/A
	TC7b

	7.2 Reference sensitivity level
	
	
	
	

	E-UTRA
	SBT
	SBT
	-
	-

	UTRA FDD
	SBT
	SBT
	-
	-

	UTRA TDD
	SBT
	SBT
	-
	-

	GSM/EDGE
	SBT
	SBT
	-
	-

	7.3 Dynamic range
	
	
	
	

	E-UTRA
	SBT
	SBT
	-
	-

	UTRA FDD
	SBT
	SBT
	-
	-

	UTRA TDD
	SBT
	SBT
	-
	-

	GSM/EDGE
	SBT
	SBT
	-
	-

	7.4 In- band selectivity and blocking
	
	
	
	

	General blocking requirement
	MBT
	SBT3, MBT
	TC7b
	TC7b

	General narrowband blocking requirement
	MBT
	SBT3, MBT
	TC7b
	TC7b 

	Additional narrowband blocking requirement for GSM/EDGE
	SBT
	SBT3
	-
	

	GSM/EDGE requirements for AM suppression
	SBT
	SBT3
	-
	

	Additional BC3 blocking requirement
	MBT
	SBT3, MBT
	N/A
	TC7b

	7.5 Out-of-band blocking
	
	
	
	

	General requirement
	MBT
	SBT3, MBT
	TC7b
	TC7b

	Co-location requirement
	MBT
	SBT3, MBT
	TC7b
	TC7b

	7.6 Receiver spurious emissions
	
	
	
	

	General requirement
	MBT
	SBT2 MBT
	TC7b
	TC7b

	Additional requirement for BC2 (Category B)
	MBT
	SBT2, MBT
	TC7b
	N/A



	7.7 Receiver intermodulation
	
	
	
	

	General intermodulation requirement
	MBT
	SBT3, MBT
	TC7b
	TC7b

	General narrowband intermodulation requirement
	MBT
	SBT3, MBT
	TC7b
	TC7b

	Additional narrowband intermodulation requirement for GSM/EDGE
	SBT
	SBT3
	-
	-

	7.8 In-channel selectivity
	
	
	
	

	E-UTRA requirement
	SBT
	SBT
	-
	-

	NOTE 1:
For multi-band operation, this additional requirement for BC2 is only applied for the case all supported operating bands belong to BC2 and GSM/EDGE is configured in all bands.
NOTE 2:  For these requirements, 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 connectors are terminated.
NOTE 3:  For these requirements, single-band requirements 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.
NOTE 4:  MBT is only applicable in the case if DB-DC-HSDPA / inter-band CA is supported.
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Text Proposal
<Start of TP for TR 37.cde v0.3.0>
8.2.1
Test configurations for multi-band operation

In principal, for a BS supporting multi-band operation, it should be verified in both the configurations of single-band and multi-band operation separately. It is obvious that both multi-band operation test and single-band operation test for all the requirements will dramatically increase the test amount. In order to limit the test number but still ensure the performance of both multi-band and single operation, applicability of the test category for each requirement is studied by companies. 
Before the applicability table is formed, several general principles to create the table are listed as below:
1. Requirements that need multi-band operation test should be identified according to the principle that whether the carriers in different bands would impact each other to meet the requirements.
2. In addition to multi-band operation test for these requirements, whether single-band operation tests for each band are still needed. 
3. Three kinds of test are expected: single-band operation test, multi-band operation test and both multi-band operation test and sing-band operation test.
4. In single-band operation test, single-band test configuration and applicability for each requirement in current specifications is reused for each band. 
5. In multi-band operation test, multi-band test configuration is configured for all supported operating bands, the applicability for multi-band TC need to be specified for each requirement.
6. Unless otherwise stated, the requirements defined for BS capable of multi-band operation are applied for both single-band and multi-band operation test for a MB BS.
7. In addition to the above principles, exceptions in core requirements for separate antenna case should still be taken into consideration:
· The transmitter spurious emissions, operating band unwanted emissions, ACLR, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector and will be the same as the respective single-band requirements. 
· 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. “SBT” in the table below denotes the requirement needs to perform single-band operation test for each supported band. “MBT” in the table below denotes the requirement needs to perform multi-band operation test. 
Table 1: Applicability of requirements and test configurations for Multi-Band capable BS
	BS test case
	Test for MB capable BS
	Test configuration for MBT

	
	Multi-band antenna connector
	Single-band antenna connector
	BC1/BC2
	BC3

	6.2 Base Station output power
	-
	-
	-
	-

	Base Station maximum output power 
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	Additional regional requirement
(only for band 34)
	SBT
	SBT
	
	

	E-UTRA for DL RS power
	SBT
	SBT
	
	

	UTRA FDD primary CPICH power
	SBT
	SBT
	
	

	UTRA TDD primary CCPCH power
	SBT
	SBT
	
	

	6.3 Output power dynamics
	-
	-
	
	

	E-UTRA
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	UTRA FDD
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	UTRA TDD
	SBT, MBT
	SBT, MBT
	N/A
	TC7a

	GSM/EDGE
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	6.4 Transmit ON/OFF power
	
	
	-
	-

	Transmitter OFF power
	MBT
	MBT
	N/A
	TC7a

	Transmitter transient period
	MBT
	MBT
	N/A
	TC7a

	6.5 Transmitted signal quality
	
	
	
	

	6.5.1 Modulation quality
	
	
	
	

	E-UTRA
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	UTRA FDD
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	UTRA TDD
	SBT, MBT
	SBT, MBT
	N/A
	TC7a

	GSM/EDGE
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	6.5.2 Frequency error
	
	
	
	

	E-UTRA
	Same Test as used in 6.5.1
	Same Test as used in 6.5.1
	TC7a
	TC7a

	UTRA FDD
	Same Test as used in 6.5.1
	Same Test as used in 6.5.1
	TC7a
	N/A

	UTRA TDD
	Same Test as used in 6.5.1
	Same Test as used in 6.5.1
	N/A
	TC7a

	GSM/EDGE
	Same Test as used in 6.5.1
	Same Test as used in 6.5.1
	TC7a
	N/A

	6.5.3 Time alignment between transmitter branches
	
	
	
	

	E-UTRA
	SBT, MBT​​4
	SBT, MBT​​4
	TC7b
	TC7b 

	UTRA FDD
	SBT, MBT​​4
	SBT, MBT​​4
	TC7b
	N/A



	UTRA TDD
	SBT, MBT​​4
	SBT, MBT​​4
	N/A
	TC7b

	6.6 Unwanted emissions
	
	
	
	

	6.6.1 Transmitter spurious emissions
	
	
	
	

	(Category A)
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	(Category B)
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Additional requirement for BC2 (Category B)
	SBT, MBT1
	SBT2, MBT1,2
	TC7b
	N/A



	Protection of the BS receiver of own or different BS
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Additional spurious emissions requirements
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Co-location with other Base Stations
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	6.6.2 Operating band unwanted emissions
	
	
	
	

	General requirement for Band Categories 1 and 3
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	General requirement for Band Category 2
	SBT, MBT
	SBT2, MBT2
	TC7b
	N/A

	GSM/EDGE single-RAT requirement
	MBT
	MBT
	TC7c
	N/A

	Additional requirements
	SBT
	SBT2
	-
	-

	6.6.3 Occupied bandwidth
	
	
	
	

	Minimum requirement
	SBT
	SBT
	-
	-

	6.6.4 Adjacent Channel Leakage power Ratio (ACLR)
	
	
	-
	-

	E- UTRA
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b 

	UTRA FDD
	SBT, MBT
	SBT2, MBT2
	TC7b
	N/A 

	UTRA TDD
	SBT, MBT
	SBT2, MBT2
	N/A
	TC7b

	Cumulative ACLR
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b 

	6.7 Transmitter intermodulation
	
	
	
	

	General requirement
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Additional requirement (BC1 and BC2)
	SBT, MBT
	SBT2, MBT2
	TC7b
	N/A

	Additional requirement (BC3)
	SBT, MBT
	SBT2, MBT2
	N/A
	TC7b

	7.2 Reference sensitivity level
	
	
	
	

	E-UTRA
	SBT
	SBT
	-
	-

	UTRA FDD
	SBT
	SBT
	-
	-

	UTRA TDD
	SBT
	SBT
	-
	-

	GSM/EDGE
	SBT
	SBT
	-
	-

	7.3 Dynamic range
	
	
	
	

	E-UTRA
	SBT
	SBT
	-
	-

	UTRA FDD
	SBT
	SBT
	-
	-

	UTRA TDD
	SBT
	SBT
	-
	-

	GSM/EDGE
	SBT
	SBT
	-
	-

	7.4 In- band selectivity and blocking
	
	
	
	

	General blocking requirement
	MBT
	SBT3, MBT
	TC7b
	TC7b

	General narrowband blocking requirement
	MBT
	SBT3, MBT
	TC7b
	TC7b 

	Additional narrowband blocking requirement for GSM/EDGE
	SBT
	SBT3
	-
	

	GSM/EDGE requirements for AM suppression
	SBT
	SBT3
	-
	

	Additional BC3 blocking requirement
	MBT
	SBT3, MBT
	N/A
	TC7b

	7.5 Out-of-band blocking
	
	
	
	

	General requirement
	MBT
	SBT3, MBT
	TC7b
	TC7b

	Co-location requirement
	MBT
	SBT3, MBT
	TC7b
	TC7b

	7.6 Receiver spurious emissions
	
	
	
	

	General requirement
	MBT
	SBT2 MBT
	TC7b
	TC7b

	Additional requirement for BC2 (Category B)
	MBT
	SBT2, MBT
	TC7b
	N/A



	7.7 Receiver intermodulation
	
	
	
	

	General intermodulation requirement
	MBT
	SBT3, MBT
	TC7b
	TC7b

	General narrowband intermodulation requirement
	MBT
	SBT3, MBT
	TC7b
	TC7b

	Additional narrowband intermodulation requirement for GSM/EDGE
	SBT
	SBT3
	-
	-

	7.8 In-channel selectivity
	
	
	
	

	E-UTRA requirement
	SBT
	SBT
	-
	-

	NOTE 1:
For multi-band operation, this additional requirement for BC2 is only applied for the case all supported operating bands belong to BC2 and GSM/EDGE is configured in all bands.
NOTE 2:  For these requirements, 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 connectors are terminated.
NOTE 3:  For these requirements, single-band requirements 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.
NOTE 4:  MBT is only applicable in the case if DB-DC-HSDPA / inter-band CA is supported.




<End of TP >
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