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1. Introduction
The simplification of MB-MSR test has been discussed for several RAN 4 meetings [1-2]. In RAN4#66 meeting, a way forward for MB-MSR testing was approved in [3], where it is proposed to do study on simplifying the MB-MSR Testing. 
4.
Simplify the number of testing [3]:

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 multiband 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.
A discussion paper was presented to RAN4#66bis meeting [4]. However this topic was not well discussed pending the manufacturer’s declaration and test configuration. This document will further discuss this issue according to the latest progress in last RAN4 meeting.
2. Discussion
For simplification of MB-MSR test, it’s important to avoid multiple tests if either single-band test or multi-band test can ensure the equipment performance. Generally, it is reasonable to choose single-band test for some RAT specific requirements using the single-band test configuration. While those requirements introduced by the feature of multi-band operation can generally be tested using multi-band test configuration. There are also some requirements that may need to be verified by both multi-band test and single-band test. Table 1 lists the proposed test type for each of the BS RF requirement with regard to the different implementations. The reason for choosing the test type is also given in the rightmost column of the table.
Table 1
Test consideration for BC3 (TDD)
	BS test case
	Multi-band transmitter/receiver
	Single-band transmitter/receiver
	Explanations

	
	Multiple bands mapping to the same antenna connect 
	Multiple bands mapping to different antenna connects
	Multiple bands mapping to the same antenna connect 
	Multiple bands mapping to different antenna connects
	

	6.2 Base Station output power
	Multi-band test
	Multi-band test
	Single-band test
	Single-band test
	This requirement highly related to PA capability. Multi-band test is intended for multi-band transmitter and single-band is intended for single-band transmitter so that test is done under PA’s maximum capability.

	6.3 Output power dynamics
	Multi-band test
	Multi-band test
	Single-band test
	Single-band test
	Same reason as 6.2 Base Station output power

	6.4 Transmit ON/OFF power
	Multi-band test
	Multi-band test
	Multi-band test.
	Multi-band test
	Multi-band test can replace single-band test as multi-band operation is the more stringent case for transmitter OFF power test.

	6.5 Transmitted signal quality
	
	
	
	
	

	6.5.1 Modulation quality
	Multi-band test
	Multi-band test
	Single-band test
	Single-band test
	Modulation quality is closely related to maximum output power and maximum RF bandwidth. So multi-band test is intended for multi-band transmitter and single-band test is intended for single-band test.

	6.5.2 Frequency error
	Multi-band test
	Multi-band test
	Single-band test
	Single-band test
	Frequency error is related to BS architecture that may have impact on frequency tracking. 

	6.5.3 Time alignment between transmitter branches
	Single-band test 
	Single-band test 
	Single-band test 
	Single-band test 
	In addition, multi-band test should be considered if inter-band CA capability is declared for the same band combination.

	6.6 Unwanted emissions
	
	
	
	
	

	6.6.1 Transmitter spurious emissions
	Single-band test and multi-band test 
	Single-band test and multi-band test
	Single-band test and multi-band test
	Single-band test and multi-band test
	Both multi-band test and single-band test are necessary. 
Multi-band is mainly to ensure the total emission does not exceed the regulatory requirements while single-band test mainly to test the exclusion area omitted in the multi-band test. 

	Protection of the BS receiver of own or different BS
	N/A
	N/A
	N/A
	N/A
	Not applicable for TDD

	6.6.2 Operating band unwanted emissions
	Single-band test and Multi-band test
	Single-band test and Multi-band test
	Single-band test and Multi-band test
	Single-band test and Multi-band test
	This parameter largely depends on power and maximum RF bandwidth. Meanwhile, the impact of one band signal on another band also needs to be considered. So both single-band test and multi-band test are necessary. 

	6.6.3 Occupied bandwidth
	Single-band test

	Single-band test

	Single-band test 
	Single-band test 
	This is a RAT specific single-band requirement. Single-band test is enough.

	6.6.4 Adjacent Channel Leakage power Ratio (ACLR)
	General ACLR: Single-band test
CACLR: Multi-band test
	General ACLR: Single-band test

CACLR: Multi-band test
	General ACLR: Single-band test

CACLR: Multi-band test
	General ACLR: Single-band test

CACLR: Multi-band test
	Single-band test is enough for general ACLR requirement as it is a single-band requirement.
CACLR requirement should be tested by multi-band test. The CACLR inside a sub-block gap can also be tested by multi-band test as we may have C/NC, NC/C, NC/NC test configurations.

	6.7 Transmitter intermodulation
	Single-band test
	Single-band test
	Single-band test
	Single-band test
	Impacts between signals on different bands have been fully tested by multi-band test for UEM and spurious emission requirements. Single band test is enough for TX IM.

	
	
	
	
	
	

	7.2 Reference sensitivity level
	Single-band test
	Single-band test
	Single-band test
	Single-band test
	Single-band test is enough as it is a RAT specific requirement.

	7.3 Dynamic range
	Single-band test
	Single-band test
	Single-band test
	Single-band test

	Single-band test is enough as it is a RAT specific requirement.

	7.4 In- band selectivity and blocking
	Multi-band test and single-band test
	Multi-band test and single-band test
	Multi-band test and single-band test
	Multi-band test and single-band test
	Multi-band test is preferred for in-channel selectivity and in –band blocking test. An exception is the in-band blocking requirement when interfering signal falls within another operating band other than the one where the wanted signal exists should also use single-band test. Single-bnad test should be done for this exception as multi-band test is not possible.

	7.5 Out-of-band blocking
	Multi-band test
	Multi-band test
	Multi-band test
	Multi-band test
	Multi-band test can replace the single-band test.

	7.6 Receiver spurious emissions
	Single-band test and multi-band test
	Single-band test and multi-band test
	Single-band test and multi-band test
	Single-band test and multi-band test
	Similar reason as transmitter spurious emission requirement. 

	7.7 Receiver intermodulation
	Single-band test
	Single-band test
	Single-band test
	Single-band test
	For BC3, only receiver is active. No simultaneous Tx signals exist within the same BS. Single-band test is enough.

	7.8 In-channel selectivity
	Single-band test

	Single-band test

	Single-band test

	Single-band test

	RAT specific requirement. Single-band test is enough.


3. Summary
This contribution presents our views on how to simplify the MB-MSR test. It is proposed to take these considerations into account in RAN4 further work for MB-MSR.
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