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1 Introduction
The test simplification issues for MB-MSR have been discussed[1~6] in the last meeting. In this paper, we gives further consideration on test simplication for MB-MSR according to the mapping relationship between the supported operating band and antenna connector.
2 Discussion

A MB-MSR BS can support both single-band operation (i.e. single-band Tx/Rx) and multi-band operation (i.e.multi-band Tx/Rx)) implementations, which depend on the manufacturer declaration, thus either single-band test or multi-band test should be considered for MB-MSR testing, however, it is unreasonable to do both single-band test and multi-band test for all requirements, we should analysis which requirements are only tested for single-band test or multi-band test or both. [2][4][5][6] has given the initial discussion for all MB-MSR RF requirements testing. 
As our understanding, the single-band test means the test type for single-band operation which re-used the existing single band test configuration, and the multi-band test means the test type for multi-band operation which used the multi-band test configuration (i.e. TC7 and NTC7, proposed in [7]). Considering the mapping relationship between the operating band and antenna connector, we can divide all the test types into two groups with the method of antenna connector(s) mapping relationship [6]. In [6], we divided the TC according to the operating bands mapping to antenna connector, no explicit for multi-band test and single-band test shown, thus we make further consideration based on [6]m shown table 1.
In table 1, the test types for a MB-MSR BS with the supported operating bands mapping to separate antenna connector means only one band is supported by each antenna connector. For an antenna connector supports multi-bands in separate antenna connector implementation, the test types are the same with the implementation of common antenna connector.
Table 1: Test types for MB-MSR 

	BS test case
	Test types for a MB-MSR BS with the supported operating bands mapping to a common antenna connector
	Test types for a MB-MSR BS with the supported operating bands mapping to separate antenna connector
	Note

	6.2 Base Station output power
	Single-band test

Multi-band test
	Single-band test

Multi-band test
	Due to the different dynamic allocation of the total power and the total carriers for single-band operation and multi-band operation, thus single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for Base station output power test for both common antenna connector and separate antenna connector implementation.
In addition, DL RS power for E-UTRA and primary CPICH power for UTRA are single-RAT requirements, so only single-band test with single-RAT TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship.

	6.3 Output power dynamics
	Single-band test
	Single-band test
	Single-RAT requirement, thus only single-band test with single-RAT TCs defined in each RAT  test spec will be needed, ignore the antenna connector(s) mapping relationship.

	6.4 Transmit ON/OFF power
	Multi-band test
	Multi-band test
	Only for TDD, and more stringent for multi-band operation, thus only multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation, the single-band test can be replaced by multi-band test. 
It should be noted for MB-MSR, the Tx ON/OFF power is only applicable during the transmitter off period in all supported operating bands.

	6.5 Transmitted signal quality
	
	
	

	6.5.1 Modulation quality
	Single-band test

Multi-band test
	Single-band test

Multi-band test
	Due to the different dynamic allocation of the total power and the total carriers for single-band operation and multi-band operation, thus single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation.

	6.5.2 Frequency error
	Same with 6.5.1
	Same with 6.5.1
	In existing test specification, frequency error is tested together with EVM, so it is the same with 6.5.1.
In addition, in case of single-band operation requirement can be applied to multi-band operation, then only single-band test will be needed.

	6.5.3 Time alignment error 
	Single-band test
	Single-band test
	Single-RAT requirement, thus single-band test with single-RAT TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship.
In addition, in case of MB BS supporting inter-band CA, additional multi-band test will be needed.

	6.6 Unwanted emissions
	
	
	

	6.6.1 Transmitter spurious emissions
	Single-band test

Multi-band test
	Single-band test

Multi-band test
	Due to the different dynamic allocation of the total power and the total carriers for single-band operation and multi-band operation, thus single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation.

	6.6.2 Operating band unwanted emissions
	Single-band test

Multi-band test
	Single-band test

Multi-band test
	Due to the different dynamic allocation of the total power and the total carriers for single-band operation and multi-band operation, thus single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation.

	6.6.3 Occupied bandwidth
	Single-band test
	Single-band test
	Single-RAT requirement, thus only single-band test with single-RAT TCs defined in each RAT  test spec will be needed, ignore the antenna connector(s) mapping relationship.

	6.6.4 Adjacent Channel Leakage power Ratio (ACLR)
	Single-band test

Multi-band test
	Single-band test

Multi-band test
	The general ACLR requirement is single-RAT requirement, thus only single-band test with single-band TCs for each RAT will be needed, ignore the antenna connector(s) mapping relationship.

In addition, for both common antenna connector and separate antenna connector implementation, the CACLR requirement should be tested with multi-band TCs in inter RF bandwidth gap for multi-band operation, and if non-contiguous spectrum operation supported in an operating band, the additional CACLR requirement should also be tested with multi-band TCs in sub-block gap. 

	6.7 Transmitter intermodulation
	Single-band test
Multi-band test
	Single-band test
Multi-band test
	Tx IM is caused by the own transmit signal and an interfering signal reaching the transmitter via the antenna connector.  Thus single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation.

	7.2 Reference sensitivity level
	Single-band test
	Single-band test
	Single-RAT requirement, only single-band test with single-RAT TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship.

	7.3 Dynamic range
	Single-band test
	Single-band test
	Single-RAT requirement, only single-band test with single-RAT TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship.

	7.4 In- band selectivity and blocking
	Single-band test

Multi-band test
	Single-band test

	For general blocking requirement(i.e. general narrowband blocking requirement and additional BC3 blocking requirement), due to the different requirement for common antenna connector and separate antenna connector implementation, Thus only multi-band test with multi-band TCs will be needed for common antenna connector implementation and single-band  test with single-band TCs will be needed for separate antenna connector implementation.
In addition, the additional narrowband blocking requirements for GSM/EDGE and GSM/EDGE requirements for AM suppression are single-RAT requirements; only single-band test with single-RAT TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship.

	7.5 Out-of-band blocking
	Multi-band test
	Single-band test


	Because of the joint exclusion areas, thus only single-band test with single-band TCs applied to operating band mapping to the separate antenna connector and multi-band test with multi-band TCs applied to operating band mapping to the common antenna connector 

	7.6 Receiver spurious emissions
	Single-band test

Multi-band test
	Single-band test
Multi-band test
	Similar with transmitter spurious emission, single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation.

	7.7 Receiver intermodulation
	Single-band test

Multi-band test
	Single-band test
Multi-band test
	Rx IM defined as 3rd and high order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel, due to the difference of the in-band receiver desired channel region for single-band operation and multi-band operation, thus for general intermodulation requirement and addition narrowband intermodulation requirement, single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation.
In addition, additional narrowband intermodulation requirement is single-RAT requirement, thus single-band test with single-band TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship.

	7.8 In-channel selectivity
	Single-band test
	Single-band test
	Single-RAT requirement, thus single-band test with single-band TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship


3 Conclusions
In this paper, we gives some further consideration on the test simplification of MB-MSR. Considering the mapping relationship between supported operation bands and antenna connector, we summarize the test types for all of the RF requirements.
Based on the discussion above, it is proposed that the MB-MSR work can reach agreement on the TP below and that the TP can be captured in the MB-MSR WI TR 37.810, in order to progress the MB-MSR work.
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-------------------------- Start TP for TR37.812 body ------------------------ 
8.1 General

A MB-MSR BS can support both single-band operation(i.e.single-band Tx/Rx) and multi-band operation(i.e.multi-band Tx/Rx)) implementation, which depend on the manufacturer declaration, thus either single-band test or multi-band test should be considered for MB-MSR testing. The single-band test means the test type for single-band operation which re-used the existing single band test configuration, and the multi-band test means the test type for multi-band operation which used the multi-band test configuration(i.e. TC7 and NTC7). Considering the mapping relationship between the operating band and antenna connector, we can divide all the test types into two groups with the method of antenna connector(s) mapping relationship, shown in table 8.1-1. In this table, the test types for a MB-MSR BS with the supported operating bands mapping to separate antenna connector means only one band is supported by each antenna connector. For an antenna connector supports multi-bands in separate antenna connector implementation,  the test types are the same with the implementation of common antenna connector.
Table 8.1-1: Test types for MB-MSR 

	BS test case
	Test types for a MB-MSR BS with the supported operating bands mapping to a common antenna connector
	Test types for a MB-MSR BS with the supported operating bands mapping to separate antenna connector
	Note

	6.2 Base Station output power
	Single-band test

Multi-band test
	Single-band test

Multi-band test
	Due to the different dynamic allocation of the total power and the total carriers for single-band operation and multi-band operation, thus single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for Base station output power test for both common antenna connector and separate antenna connector implementation.
In addition, DL RS power for E-UTRA and primary CPICH power for UTRA are single-RAT requirements, so only single-band test with single-RAT TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship.

	6.3 Output power dynamics
	Single-band test
	Single-band test
	Single-RAT requirement, thus only single-band test with single-RAT TCs defined in each RAT  test spec will be needed, ignore the antenna connector(s) mapping relationship.

	6.4 Transmit ON/OFF power
	Multi-band test
	Multi-band test
	Only for TDD, and more stringent for multi-band operation, thus only multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation, the single-band test can be replaced by multi-band test. 
It should be noted for MB-MSR, the Tx ON/OFF power is only applicable during the transmitter off period in all supported operating bands.

	6.5 Transmitted signal quality
	
	
	

	6.5.1 Modulation quality
	Single-band test

Multi-band test
	Single-band test

Multi-band test
	Due to the different dynamic allocation of the total power and the total carriers for single-band operation and multi-band operation, thus single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation.

	6.5.2 Frequency error
	Same with 6.5.1
	Same with 6.5.1
	In existing test specification, frequency error is tested together with EVM, so it is the same with 6.5.1.

In addition, in case of single-band operation requirement can be applied to multi-band operation, then only single-band test will be needed.

	6.5.3 Time alignment error 
	Single-band test
	Single-band test
	Single-RAT requirement, thus single-band test with single-RAT TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship.

In addition, in case of MB BS supporting inter-band CA, additional multi-band test will be needed.

	6.6 Unwanted emissions
	
	
	

	6.6.1 Transmitter spurious emissions
	Single-band test

Multi-band test
	Single-band test

Multi-band test
	Due to the different dynamic allocation of the total power and the total carriers for single-band operation and multi-band operation, thus single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation.

	6.6.2 Operating band unwanted emissions
	Single-band test

Multi-band test
	Single-band test

Multi-band test
	Due to the different dynamic allocation of the total power and the total carriers for single-band operation and multi-band operation, thus single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation.

	6.6.3 Occupied bandwidth
	Single-band test
	Single-band test
	Single-RAT requirement, thus only single-band test with single-RAT TCs defined in each RAT  test spec will be needed, ignore the antenna connector(s) mapping relationship.

	6.6.4 Adjacent Channel Leakage power Ratio (ACLR)
	Single-band test

Multi-band test
	Single-band test

Multi-band test
	The general ACLR requirement is single-RAT requirement, thus only single-band test with single-band TCs for each RAT will be needed, ignore the antenna connector(s) mapping relationship.

In addition, for both common antenna connector and separate antenna connector implementation, the CACLR requirement should be tested with multi-band TCs in inter RF bandwidth gap for multi-band operation, and if non-contiguous spectrum operation supported in an operating band, the additional CACLR requirement should also be tested with multi-band TCs in sub-block gap. 

	6.7 Transmitter intermodulation
	Single-band test
Multi-band test
	Single-band test
Multi-band test
	Tx IM is caused by the own transmit signal and an interfering signal reaching the transmitter via the antenna connector.  Thus single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation.

	7.2 Reference sensitivity level
	Single-band test
	Single-band test
	Single-RAT requirement, only single-band test with single-RAT TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship.

	7.3 Dynamic range
	Single-band test
	Single-band test
	Single-RAT requirement, only single-band test with single-RAT TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship.

	7.4 In- band selectivity and blocking
	Single-band test

Multi-band test
	Single-band test

	For general blocking requirement(i.e. general narrowband blocking requirement and additional BC3 blocking requirement), due to the different requirement for common antenna connector and separate antenna connector implementation, Thus only multi-band test with multi-band TCs will be needed for common antenna connector implementation and single-band  test with single-band TCs will be needed for separate antenna connector implementation.
In addition, the additional narrowband blocking requirements for GSM/EDGE and GSM/EDGE requirements for AM suppression are single-RAT requirements; only single-band test with single-RAT TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship.

	7.5 Out-of-band blocking
	Multi-band test
	Single-band test


	Because of the joint exclusion areas, thus only single-band test with single-band TCs applied to operating band mapping to the separate antenna connector and multi-band test with multi-band TCs applied to operating band mapping to the common antenna connector 

	7.6 Receiver spurious emissions
	Single-band test

Multi-band test
	Single-band test
Multi-band test
	Similar with transmitter spurious emission, single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation.

	7.7 Receiver intermodulation
	Single-band test

Multi-band test
	Single-band test
Multi-band test
	Rx IM defined as 3rd and high order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel, due to the difference of the in-band receiver desired channel region for single-band operation and multi-band operation, thus for general intermodulation requirement and addition narrowband intermodulation requirement, single-band test with single-band TCs and multi-band test with multi-band TCs will be needed for both common antenna connector and separate antenna connector implementation.

In addition, additional narrowband intermodulation requirement is single-RAT requirement, thus single-band test with single-band TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship.

	7.8 In-channel selectivity
	Single-band test
	Single-band test
	Single-RAT requirement, thus single-band test with single-band TCs defined in each RAT test spec will be needed, ignore the antenna connector(s) mapping relationship


-------------------------- End TP for TR37.812 body ---------------------
