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1 Background
In last meeting, it is agreed that how to simplify the number of testing should be studied from two aspects for MB-MSR in [1]. 

Simplify the number of testing
Study should be done by the interested companies that how to simplify the MB-MSR testing, the study is agreed to be done from two perspectives listed as follows:
· For multi-band operation, identify those requirements that need multi-band testing, and those can remain as single band test.

· Identify if those requirements tested under multi-band operation can replace single band testing for single-band operation.
This contribution discusses the simplification from the above aspects and provides a text proposal for the latest internal MB-MSR TR.
2 Discussion
For BS capable of multi-band operation, the testing should verify the capability to treat multiple bands simultaneously. Therefore multi-band test with multiple activated carriers configured in all supporting bands simultaneously is necessary at least for some of requirements for verification of the multi-band operation. In addition, single-band tests for each band are still needed for single-band operation in principle.
It is obvious that both multi-band test and single-band test for all the requirements will dramatically increase the test amount. In order to limit the test number but still ensure the performance of MB-MSR capable BS, study should be done for each requirement to identify which test is must and which one can be replaced.
According to this objective, several steps can help to wrap up this task. First of all, which requirements that need multi-band test should be identified according to the principle that whether the carriers in different bands would impact each other to meet the requirements and different declaration of power/carriers need to verification by multi-band test. Secondly, in addition to multi-band test for these requirements, whether single-band tests for each band are still needed. As a result of the study, three kinds of test are expected including sing-band tests only, multi-band test only and both multi-band test and sing-band tests. 
Output power
Output power is an important capability of a BS, because multi-band operation and single-band operation have different power capability for each band, this requirement should be tested by both multi-band test and single-band test. 
Output power dynamics
Output power dynamics is referred to single-RAT specification, thus this requirement should be tested keeping single-band test for each band. 
Transmit ON/OFF power
This requirement is only for TDD during the transmitter OFF period in all supported operating bands. In order to verify the RF component capability on turning on and off power in multiple bands, it should be tested by multi-band test. Single-band test can be replaced by multi-band test.
Transmitted signal quality

· Modulation quality
Both the combination of different carriers and output power have impact on modulation quality requirement, therefore it should be tested by both multi-band test and single-band test.
· Frequency error
The test for frequency error should be the same as test of modulation quality.
· Time alignment error
TAE requirement is referred to single-RAT specification, thus this requirement should be tested keeping single-band test for each band. 
Unwanted emission

· Transmitter spurious emission
Both the combination of different carriers and output power have impact on transmitter spurious emission, therefore it should be tested by both multi-band test and single-band test.
· Operating band unwanted emission
Both the combination of different carriers and output power have impact on operating band unwanted emission. Furthermore, cumulative approach in the inter RF bandwidth gap is also a new requirement need to be tested. Therefore, it should be tested by both multi-band test and single-band test.
· Occupied bandwidth
Occupied bandwidth requirement is referred to single-RAT, thus this requirement should be tested keeping single-band test for each band. 
· ACLR
General ACLR requirement is referred to single-RAT, thus this requirement should be tested keeping single-band test for each band. However, cumulative approach in the inter RF bandwidth gap is brought for multi-band operation as an additional requirement. Therefore, it should be tested by multi-band test and can replace single-band test which is aim to verify cumulative ACLR in sub-block gap.
Transmitter intermodulation
Transmitter intermodulation requirement is also to limit spurious emission in presence of the own transmit signal and an interfering signal reaching the transmitter via the antenna. The test for this requirement should keep the same as the test of spurious emission.
REFSENS
Reference sensitivity is referred to single-RAT specification, thus requirement should be tested keeping single-band test for each band. 
Dynamic range
Dynamic range is referred to single-RAT specification, thus this requirement should be tested keeping single-band test for each band. 
In-band selectivity and blocking
Considering the different in-band region and more complex carrier configuration for multi-band operation, it should be tested by multi-band test. Single-band test can be replaced by multi-band test.
Out-of-band blocking
Considering the exclusion area and more complex carrier configuration for multi-band operation, it should be tested by multi-band test. Single-band test can be replaced by multi-band test.
Receiver spurious emission
The receiver spurious emission is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. Considering the exclusion area and more complex configuration for multi-band operation, it should be tested by multi-band test. Single-band test can be replaced by multi-band test.
Receiver intermodulation
Considering this requirement is also apply in the inter RF bandwidth gap, this requirement should test for multi-band test and single-band tests can be covered by multi-band test.
In-channel selectivity
In-channel seletivity is referred to single-RAT specification, thus this requirement should be tested keeping single-band test for each band. 
The kind of test for each requirement is summarized in below table:
Table 1 Applicability of requirements and tests for MB-MSR BS
	Section
	Requirement
	Test for MB-MSR BS 

	6.1
	General
	　

	6.2
	output power
	Multi-band test and sing-band tests

	6.3
	output power dynamics
	Sing-band tests only

	6.4
	transmit ON/OFF power
	Multi-band test only

	6.5
	transmitted signal quality
	　

	　
	6.5.1
	Modulation quality
	Multi-band test and sing-band tests

	　
	6.5.2
	Frequency error
	Multi-band test and sing-band tests

	　
	6.5.3
	Time alignment error
	Single-band tests only

	6.6
	unwanted emission
	　

	　
	6.6.1
	Transimitter spurious emission
	Multi-band test and Single-band tests

	　
	6.6.2
	Operating band unwanted emission
	Multi-band test and Single-band tests

	　
	6.6.3
	Occupied bandwidth
	Single-band tests only

	　
	6.6.4
	ACLR
	General ACLR: single-band tests only
Cumulative ACLR: Multi-band test

	6.7
	transmitter intermodulation
	Multi-band test and Single-band tests

	7.1
	General
	　


	7.2
	REFSENS
	Single-band tests only

	7.3
	dynamic range
	Single-band tests only

	7.4
	In-band selectivity and blocking
	Multi-band test only

	7.5
	out-of-band blocking
	Multi-band test only

	7.6
	receiver spurious emission
	Multi-band test only

	7.7
	receiver intermodulation
	Multi-band test only

	7.8
	In-channel selectivity
	Single-band tests only
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Test specification

8.1
General


8.1.1
Test complexity
For BS capable of multi-band operation, the testing should verify the capability to treat multiple bands simultaneously. Therefore multi-band test with multiple activated carriers configured in all supporting bands simultaneously is necessary at least for some of requirements for verification of the multi-band operation. In addition, single-band tests for each band are still needed for single-band operation in principle.

It is obvious that both multi-band test and single-band test for all the requirements will dramatically increase the test amount. In order to limit the test number but still ensure the performance of MB-MSR capable BS, study should be done for each requirement to identify which test is must and which one can be replaced.
According to this objective, several steps can help to wrap up this task. First of all, which requirements that need multi-band test should be identified according to the principle that whether the carriers in different bands would impact each other to meet the requirements and different declaration of power/carriers need to verification by multi-band test. Secondly, in addition to multi-band test for these requirements, whether single-band tests for each band are still needed. As a result of the study, three kinds of test are expected including sing-band tests only, multi-band test only and both multi-band test and sing-band tests. 
Output power
Output power is an important capability of a BS, because multi-band operation and single-band operation have different power capability for each band, this requirement should be tested by both multi-band test and single-band test. 
Output power dynamics
Output power dynamics is referred to single-RAT specification, thus this requirement should be tested keeping single-band test for each band. 
Transmit ON/OFF power
This requirement is only for TDD during the transmitter OFF period in all supported operating bands. In order to verify the RF component capability on turning on and off power in multiple bands, it should be tested by multi-band test. Single-band test can be replaced by multi-band test.
Transmitted signal quality

· Modulation quality
Both the combination of different carriers and output power have impact on modulation quality requirement, therefore it should be tested by both multi-band test and single-band test.
· Frequency error
The test for frequency error should be the same as test of modulation quality.
· Time alignment error
TAE requirement is referred to single-RAT specification, thus this requirement should be tested keeping single-band test for each band. 
Unwanted emission

· Transmitter spurious emission
Both the combination of different carriers and output power have impact on transmitter spurious emission, therefore it should be tested by both multi-band test and single-band test.
· Operating band unwanted emission
Both the combination of different carriers and output power have impact on operating band unwanted emission. Furthermore, cumulative approach in the inter RF bandwidth gap is also a new requirement need to be tested. Therefore, it should be tested by both multi-band test and single-band test.
· Occupied bandwidth
Occupied bandwidth requirement is referred to single-RAT, thus this requirement should be tested keeping single-band test for each band. 
· ACLR
General ACLR requirement is referred to single-RAT, thus this requirement should be tested keeping single-band test for each band. However, cumulative approach in the inter RF bandwidth gap is brought for multi-band operation as an additional requirement. Therefore, it should be tested by multi-band test and can replace single-band test which is aim to verify cumulative ACLR in sub-block gap.
Transmitter intermodulation
Transmitter intermodulation requirement is also to limit spurious emission in presence of the own transmit signal and an interfering signal reaching the transmitter via the antenna. The test for this requirement should keep the same as the test of spurious emission.
REFSENS
Reference sensitivity is referred to single-RAT specification, thus requirement should be tested keeping single-band test for each band. 
Dynamic range
Dynamic range is referred to single-RAT specification, thus this requirement should be tested keeping single-band test for each band. 
In-band selectivity and blocking
Considering the different in-band region and more complex carrier configuration for multi-band operation, it should be tested by multi-band test. Single-band test can be replaced by multi-band test.
Out-of-band blocking
Considering the exclusion area and more complex carrier configuration for multi-band operation, it should be tested by multi-band test. Single-band test can be replaced by multi-band test.
Receiver spurious emission
The receiver spurious emission is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. Considering the exclusion area and more complex configuration for multi-band operation, it should be tested by multi-band test. Single-band test can be replaced by multi-band test.
Receiver intermodulation
Considering this requirement is also apply in the inter RF bandwidth gap, this requirement should test for multi-band test and single-band tests can be covered by multi-band test.
In-channel selectivity
In-channel seletivity is referred to single-RAT specification, thus this requirement should be tested keeping single-band test for each band. 
The kind of test for each requirement is summarized in below table:

Table 1 Applicability of requirements and tests for MB-MSR BS
	Section
	Requirement
	Test for MB-MSR BS 

	6.1
	General
	　

	6.2
	output power
	Multi-band test and sing-band tests

	6.3
	output power dynamics
	Sing-band tests only

	6.4
	transmit ON/OFF power
	Multi-band test only

	6.5
	transmitted signal quality
	　

	　
	6.5.1
	Modulation quality
	Multi-band test and sing-band tests

	　
	6.5.2
	Frequency error
	Multi-band test and sing-band tests

	　
	6.5.3
	Time alignment error
	Single-band tests only

	6.6
	unwanted emission
	　

	　
	6.6.1
	Transimitter spurious emission
	Multi-band test and Single-band tests

	　
	6.6.2
	Operating band unwanted emission
	Multi-band test and Single-band tests

	　
	6.6.3
	Occupied bandwidth
	Single-band tests only

	　
	6.6.4
	ACLR
	General ACLR: single-band tests only

Cumulative ACLR: Multi-band test

	6.7
	transmitter intermodulation
	Multi-band test and Single-band tests

	7.1
	General
	　

	7.2
	REFSENS
	Single-band tests only

	7.3
	dynamic range
	Single-band tests only

	7.4
	In-band selectivity and blocking
	Multi-band test only

	7.5
	out-of-band blocking
	Multi-band test only

	7.6
	receiver spurious emission
	Multi-band test only

	7.7
	receiver intermodulation
	Multi-band test only

	7.8
	In-channel selectivity
	Single-band tests only
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