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1 Introduction
A new WI to specify multi-band Base Station testing with three or more bands in the RAN4 specifications was approved in Sitges RAN#70 Meeting [1]. 
Text proposal on the RF bandwidth position was approved [2]. One remaining issue is test strategy on multiple multi-band combinations. In this contribution, discussion and text proposal is provided for the remaining issue.
· Specify multi-band BS testing for all the identified band combinations. In particular, to decide:

· Conclude on the multi-band combinations to be tested out of the supported ones for BS that supports multiple multi-band combinations.

· Other aspects of multi-band BS testing that are necessary to complete the specification.

2 Discussion
For multi-band Base Station with 3 or more bands, besides full set band combination, BS also supports multiple subset band combinations. Test configuration for a BS capable of dual-band operation is specified as below. It is found that for some RF requirements, such as EVM, ACLR/UEM and Receiver spurious emissions, both single band test (SBT) and multi-band test (MBT) should be performed to guarantee the test coverage. When a BS is capable of 3 or more bands operation, there exist more possibilities for the combination to be tested for MBT. Normally it is not suggested to test every possible combination considering large test effort. To narrow down the test cases, the following two principles should be considered for transmitter test:
· Maximum output power

· Maximum radio bandwidth

Full set bands combination naturally covers the maximum radio bandwidth. The rated output power will depend on manufacturer’s declaration. From deployment perspective, more bands with more numbers of carriers always need more power for the similar coverage. While from implementation complexity perspective, with narrower radio bandwidth transmitter may be able to transmit larger output power. Hence there are two options for further discussion:  
Option 1: Only full set band combination is tested for MBT. The declared rated total output power in any sub set band combination is not larger than that in full set band combination.
Option 2: Beside full set band combination is tested for MBT, any sub set band combination, whose declared rated total output power is larger the that in full set band combination, shall be also tested.
Table 4.11-3 in TS 36.141: Test configuration for a BS capable of multi-band operation
	BS test case
	Test configuration

	
	Common antenna connector
	Separate antenna connector

	6.2 Base station output power
	ETC1/3 (Note 1), ETC4
	ETC1/3 (Note 1), ETC4

	6.3 Output power dynamics
	
	

	6.3.1 RE Power control dynamic range
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	6.3.2 Total power dynamic range
	SC
	SC

	6.4
Transmit ON/OFF power (only applied for E-UTRA TDD BS)
	ETC4
	ETC4

	6.5 Transmitted signal quality
	
	

	6.5.1 Frequency error
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	6.5.2 Error Vector Magnitude
	ETC1/3 (Note 1), ETC4
	ETC1/3 (Note 1), ETC4

	6.5.3 Time alignment error
	ETC1/3 (Note 1), ETC5 (Note 2)
	ETC1/3 (Note 1), ETC5 (Note 2)

	6.5.4 DL RS power
	SC
	SC

	6.6 Unwanted emissions
	
	

	6.6.1 Occupied bandwidth
	SC, ETC2 (Note 3)
	SC, ETC2 (Note 3)

	6.6.2 Adjacent Channel Leakage power Ratio (ACLR)
	ETC1/3 (Note 1), ETC5 (Note 4)
	ETC1/3 (Note 1, 5), ETC5 (Note 4, 5)

	6.6.2.6 Cumulative ACLR requirement in non-contiguous spectrum
	ETC3 (Note 1), ETC5 (Note 4)
	ETC3 (Note 1, 5)

	6.6.3 Operating band unwanted emissions
	ETC1/3 (Note 1), ETC5
	ETC1/3 (Note 1, 5), ETC5 (Note 5)

	6.6.4 Transmitter spurious emissions
	ETC1/3 (Note 1), ETC5
	ETC1/3 (Note 1, 5), ETC5 (Note 5)

	6.7 Transmitter intermodulation
	ETC1/3 (Note 1)
	ETC1/3 (Note 1, 5)

	7.2 Reference sensitivity level
	SC
	SC

	7.3 Dynamic range
	SC
	SC

	7.4 In-channel selectivity
	SC
	SC

	7.5 Adjacent Channel Selectivity(ACS) and narrow-band blocking
	ETC5
	ETC1/3 (Note 1), ETC5 (Note 6)

	7.6 Blocking
	ETC5
	ETC1/3 (Note 1), ETC5 (Note 6)

	7.7 Receiver spurious emissions
	ETC1/3 (Note 1), ETC5
	ETC1/3 (Note 1, 5), ETC5 (Note 5)

	7.8 Receiver intermodulation
	ETC5
	ETC1/3 (Note 1), ETC5 (Note 6)

	Note 1: 
ETC1 and/or ETC3 shall be applied in each supported operating band according to Tables 4.11-1 and 4.11-2.

Note 2:
ETC5 is only applicable when inter-band CA is supported.

Note 3:
ETC2 is only applicable when contiguous CA is supported.
Note 4:
ETC5 may be applied for Inter RF Bandwidth gap only.

Note 5: 
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 connector(s) is (are) terminated.

Note 6: 
ETC5 is only applicable for multi-band receiver.


Option 1 is much concise but it will put constrains on manufacture’s declaration. Our preference is option2 which leaves more freedom for implementation.
3 Conclusion

In this contribution, we provide discussion on the remaining issue of multiple multi-band combinations test. Option 2 in Clause 2 is proposed to be adopted for multi-band test with 3 or more bands. 
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Text Proposal
<Start of TP>
6.3
Multi-band combinations to be tested
For multi-band Base Station with 3 or more bands, besides full set band combination, BS also supports multiple subset band combinations. It is found that for some RF requirements, such as EVM, ACLR/UEM and receiver spurious emissions, both single band test (SBT) and multi-band test (MBT) should be performed for dual-band BS to guarantee the test coverage. When a BS is capable of 3 or more bands operation, there exist more possibilities for the band combination to be tested for MBT. Normally it is not suggested to test every possible combination considering large test effort. To narrow down the test cases, the following two principles should be considered for transmitter test:

· Maximum output power

· Maximum radio bandwidth

Full set bands combination naturally covers the maximum radio bandwidth. The rated output power will depend on manufacturer’s declaration. From deployment perspective, more bands with more numbers of carriers always need more power for the similar coverage. While from implementation complexity perspective, with narrower radio bandwidth transmitter may be able to transmit larger output power. Hence there are two options for further discussion:  

Option 1: Only full set band combination is tested for MBT. The declared rated total output power in any sub set band combination is not larger than that in full set band combination.

Option 2: Beside full set band combination is tested for MBT, any sub set band combination, whose declared rated total output power is larger the that in full set band combination, shall be also tested.

Option 1 is much concise but it will put constrains on manufacture’s declaration. It is proposed to be adopted option 2 for multi-band test with 3 or more bands, which leaves more freedom for implementation.

<End of TP>























































































3GPP


