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1 Background
In last meeting in Qingdao, all core requirements for MB-MSR were discussed and some progress made. This contribution gives an initial discussion on how to test these core requirements and provides a text proposal for the latest TR37.812.
2 Discussion
MB-MSR base station has ability to treat multiple bands simultaneously, therefore testing of MB-MSR base station needs carriers configured in all the supported bands simultaneouly. In this contribution, four aspects are discussed for MB-MSR test method:

· Test implementation for each BS structure

· Applicability of requirements and test configurations
· Placement of interfering signal in all supported bands

· Placement of RF bandwidth in all supported bands

For BS capable of multi-band operation, various possible structures based on combination of different transmitter and receiver implementations (multi-band or single band) as well as mapping of transceivers to antenna ports in different ways are captured in section 5.3 in [1]. Although the core requirements are specified in a BS structure agnostic way, the test methods are dependent on different structures. According to the characteristics of each possible base station structure, the verification of core requirements for each structrue can be implemented as described in Table 1. 
Table 1 Test Suggestion for each BS structure for MB-MSR
	BS structure No
	Transceiver implementation
	Mapping of transceivers to antenna ports
	Test Implementation

	1
	Multi-band transmitter/receiver
	Maping of the concerned bands on one antenna port 
	Test of multiple bands at the antenna connector with carriers activated simultaneously in all supported bands for multi-band operation. Also, test of each supported band individually at the antenna connector if single-band operation is declared.

	2
	Multi-band transmitter/receiver
	Maping of each band on separate antenna ports
	Test of each band at the corresponding antenna connector with carriers activated simultaneously in all supported bands for multi-band operation. Also, test of each supported band individually at the antenna connector if single-band operation is declared.

	3
	Single-band transmitter/receiver
	Maping of the concerned bands on one antenna port 
	Test of multiple bands at the antenna connector with current single-band TC applied in each band simultaneously

	4
	Single-band transmitter/receiver
	Maping of each band on separate antenna ports
	Test of each band at the corresponding antenna connector with current single-band TC applied in each band simultaneously


For single-band transmitter/receiver, the different bands have independent capability of each other; therefore, test configuration can be implemented for each band with current TC.
For multi-band transmitter/receiver, new multi-band test configurations shall be designed with multiple activated carriers configured in all supported bands simultaneously to capture multi-band transceiver characteristics and ensure the multi-band implementation can guarantee the performance. 
However, with regard to the verification of each core requirement, the new multi-band test configurations are only needed in case that the carriers in different bands would impact each other to meet the requirement. Table 2 gives the initial consideration on applicability of requirements and test configurations for multi-band transmitter and receiver.
Table 2 Applicability of requirements and test configurations for multi-band transmitter and receiver
	Section
	Requirement
	Test configuration for BS with multi-band transmitter/ receiver

	
	
	

	6.1
	General
	　

	6.2
	output power
	New multi-band TC

	6.3
	output power dynamics
	Per band test with current single-band TC

	6.4
	transimit ON/OFF power
	Per band test with current single-band TC

	6.5
	transmitted signal quality
	　

	　
	6.5.1
	Modulation quality
	New multi-band TC

	　
	6.5.2
	Frequency error
	New multi-band TC

	　
	6.5.3
	Time alignment error
	Per band test with current single-band TC

	6.6
	unwanted emission
	　

	　
	6.6.1
	Transimitter spurious emission
	New multi-band TC

	　
	6.6.2
	Operating band unwanted emission
	New multi-band TC

	　
	6.6.3
	Occupied bandwidth
	Per band test with current single-band TC

	　
	6.6.4
	ACLR
	New multi-band TC

	6.7
	transmitter intermodulation
	New multi-band TC

	7.1
	General
	　

	7.2
	REFSENS
	Per band test with current single-band TC

	7.3
	dynamic range
	Per band test with current single-band TC

	7.4
	In-band selectivity and blocking
	New multi-band TC

	7.5
	out-of-band blocking
	New multi-band TC

	7.6
	receiver spurious emission
	New multi-band TC

	7.7
	receiver intermodulation
	New multi-band TC

	7.8
	In-channel selectivity
	Per band test with current single-band TC


Interfering signal is needed to verify the requirements of transmitter intermodulation, in-band selectivity and blocking and receiver intermodulation. For the new multi-band test configuration with carriers in multiple bands, to test RX wanted signal in one operating band, the interfering signals should be implemented in all supported operating bands for the receiver requirements of in-band blocking and receiver intermodulation as in Figure 1. For out-of-band blocking requirements, as discussed in [2], there would be some restrictions on where to place interfering signals. 
For transmitter intermodulation requirement, the modulation interfering signal for each supported band can be applied simultaneously in both bands to guarantee the generated intermodulation products shall not exceed the regulatory spurious emission limits. 
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Figure 1 Interfering signal positions for MB-MSR
RF bandwidth position in each band should be able to capture the multi-band capability and requirements within inter RF bandwidth gap as much as possible, for that reason, relative extreme farthest and nearest distances between the two RF bandwidth positions shall be adopted in the test. 
Unless otherwise stated, the test shall be performed at all the multi-band RF bandwidth positions defined as following:

Multi-band RF bandwidth position 1: 
maximum RF bandwidth located at the bottom of the supported frequency range in the lower band and at the top of the supported frequency range in the upper band.

Multi-band RF bandwidth position 2: 
maximum RF bandwidth located at the top of the supported frequency range in the lower band and at the bottom of the supported frequency range in the upper band.
Multi-band RF bandwidth position 3: 
maximum RF bandwidth located at the middle of the supported frequency range in the lower band and at the middle of the supported frequency range in the upper band.
RF bandwidth positions for more than two bands are FFS.
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8
Test specification

8.1
General

8.1.1
Test implementation
For BS capable of multi-band operation, various possible structures based on combination of different transmitter and receiver implementations (multi-band or single band) as well as mapping of transceivers to antenna ports in different ways are captured in section 5.3. Although the core requirements are specified in a BS structure agnostic way, the test methods are dependent on different structures. According to the characteristics of each possible base station structure, the verification of core requirements for each structrue can be implemented as described in Table 8.1.1-1. 

Table 8.1.1-1 Test implementation for each BS structure for MB-MSR
	BS structure No
	Transceiver implementation
	Mapping of transceivers to antenna ports
	Test Implementation

	1
	Multi-band transmitter/receiver
	Maping of the concerned bands on one antenna port 
	Test of multiple bands at the antenna connector with carriers activated simultaneously in all supported bands for multi-band operation. Also, test of each supported band individually at the antenna connector if single-band operation is declared.

	2
	Multi-band transmitter/receiver
	Maping of each band on separate antenna ports
	Test of each band at the corresponding antenna connector with carriers activated simultaneously in all supported bands for multi-band operation. Also, test of each supported band individually at the antenna connector if single-band operation is declared.

	3
	Single-band transmitter/receiver
	Maping of the concerned bands on one antenna port 
	Test of multiple bands at the antenna connector with current single-band TC applied in each band simultaneously

	4
	Single-band transmitter/receiver
	Maping of each band on separate antenna ports
	Test of each band at the corresponding antenna connector with current single-band TC applied in each band simultaneously


For single-band transmitter/receiver, the different bands have independent capability of each other; therefore, test configuration can be implemented for each band with current TC.
For multi-band transmitter/receiver, new multi-band test configurations shall be designed with multiple activated carriers configured in all supported bands simultaneously to capture multi-band transceiver characteristics and ensure the multi-band implementation can guarantee the performance. 
8.1.2
Applicability of requirements and test configurations
With regard to the verification of each core requirement, the new multi-band test configurations are only needed in case that the carriers in different bands would impact each other to meet the requirement. Table 8.1.2-1 gives the initial consideration on applicability of requirements and test configurations for multi-band transmitter and receiver.

Table 8.1.2-1 Applicability of requirements and test configurations for multi-band transmitter and receiver
	Section
	Requirement
	Test configuration for BS with multi-band transmitter/ receiver

	
	
	

	6.1
	General
	　

	6.2
	output power
	New multi-band TC

	6.3
	output power dynamics
	Per band test with current single-band TC

	6.4
	transimit ON/OFF power
	Per band test with current single-band TC

	6.5
	transmitted signal quality
	　

	　
	6.5.1
	Modulation quality
	New multi-band TC

	　
	6.5.2
	Frequency error
	New multi-band TC

	　
	6.5.3
	Time alignment error
	Per band test with current single-band TC

	6.6
	unwanted emission
	　

	　
	6.6.1
	Transimitter spurious emission
	New multi-band TC

	　
	6.6.2
	Operating band unwanted emission
	New multi-band TC

	　
	6.6.3
	Occupied bandwidth
	Per band test with current single-band TC

	　
	6.6.4
	ACLR
	New multi-band TC

	6.7
	transmitter intermodulation
	New multi-band TC

	7.1
	General
	　

	7.2
	REFSENS
	Per band test with current single-band TC

	7.3
	dynamic range
	Per band test with current single-band TC

	7.4
	In-band selectivity and blocking
	New multi-band TC

	7.5
	out-of-band blocking
	New multi-band TC

	7.6
	receiver spurious emission
	New multi-band TC

	7.7
	receiver intermodulation
	New multi-band TC

	7.8
	In-channel selectivity
	Per band test with current single-band TC


8.1.3
Placement of interfering signal
Interfering signal is needed to verify the requirements of transmitter intermodulation, in-band selectivity and blocking and receiver intermodulation. For the new multi-band test configuration with carriers in multiple bands, to test RX wanted signal in one operating band, the interfering signals should be implemented in all supported operating bands for the receiver requirements of in-band blocking and receiver intermodulation as in Figure 8.1.3-1. For out-of-band blocking requirements, as discussed in section 7.5, there would be some restrictions on where to place interfering signals. 

For transmitter intermodulation requirement, the modulation interfering signal for each supported band can be applied simultaneously in both bands to guarantee the generated intermodulation products shall not exceed the regulatory spurious emission limits. 
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Figure 8.1.3-1 Interfering signal positions for MB-MSR
8.1.4
Placement of RF bandwidth

RF bandwidth position in each band should be able to capture the multi-band capability and requirements within inter RF bandwidth gap as much as possible, for that reason, relative extreme farthest and nearest distances between the two RF bandwidth positions shall be adopted in the test. 
Unless otherwise stated, the test shall be performed at all the multi-band RF bandwidth positions defined as following:

Multi-band RF bandwidth position 1: 
maximum RF bandwidth located at the bottom of the supported frequency range in the lower band and at the top of the supported frequency range in the upper band.

Multi-band RF bandwidth position 2: 
maximum RF bandwidth located at the top of the supported frequency range in the lower band and at the bottom of the supported frequency range in the upper band.
Multi-band RF bandwidth position 3: 
maximum RF bandwidth located at the middle of the supported frequency range in the lower band and at the middle of the supported frequency range in the upper band.
RF bandwidth positions for more than two bands are FFS.
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