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1. Introduction
The applicability of requirements and test configurations for MB-MSR has been extensively discussed in RAN. To progress the work an agreement was reached in RAN4 to include an applicability table in the MB-MSR technical report TR 37.cde but the content of applicability table is open for change since there are some unclear and other remaining issues to be addressed [1]. In this paper, we address some of the areas that would require further discussion and propose a way forward.
2. Discussion

As one important aspect for MB-MSR testing is to avoid unnecessary increase in the test scope, it is essential to thoroughly analyse the SBT/MBT testing for all requirements. There is however consensus on majority of the requirements and thus this chapter focuses on the requirements that would require further discussion. For the reference the current applicability table is attached in Annex A.

The applicability table currently include corresponding columns for MB-MSR test configurations. The MB-MSR test configurations at this stage are not fully settled with quite a number of remaining issues that would require further discussion and investigation. Thus, there is a need to separate the discussion on SBT/MBT per requirement and the corresponding test configuration for MBT. 

The MB-MSR test configurations is further discussed and elaborated in [2] while this paper would focus on testing aspects for a limited number of requirements. Based on the conclusion in this paper, text proposal for the TR is prepared in [3].
One aspect which might need additional clarification is the fact that for SBT, per band declared parameters applies while for MBT, the multi-band declared parameters shall apply. Another aspect which would also require additional clarification and discussion is the circumstances for MBT when a Multi Band capable BS has single band antenna connectors.
2.1 Output power dynamics
The current applicability table defines both single band and multi-band testing for output power dynamics.
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Output power dynamic which is a single RAT requirement is not affected by multi-band implementation of the transmitter since the output power as such is tested as SBT+MBT and the output power dynamic as SBT per band. Given the combined consideration of output power and output power dynamics, a proposed way forward is to test this requirement as single band i.e. SBT. Note that neither for UTRA multi-carrier nor E-UTRA CA, the need for multi-carrier testing of output power dynamic were motivated or applied in the specifications. For MB-MSR, it is even less motivated to conduct both SBT and MBT unless new rationale or motivation is properly discussed.

Thus at this stage we would propose to apply single band tests for output power dynamics.

Proposal1: 
Output power dynamics should be tested as SBT.

2.2 ACLR

The current applicability table defines both single band and multi-band testing for ACLR.
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Similar to UEM, the ACLR requirement captures the linearization capability of a transmitter and thus for MB-MSR, since the UEM is measures as both SBT and MBT, there is no need to also test ACLR both as SBT and MBT. We thus would propose to test ACLR as SBT in the light of UEM is already tested with both SBT and MBT.

Proposal2: 
ACLR should be tested as SBT.

2.3 Transmitter inter modulation

The current applicability table defines both single band and [multi-band testing] for transmitter intermodulation.

[image: image3.png]6.7 Transmitter intermodulation

General requirement SBIL MBT] SBIZMBTY TCTb TCTb
‘Additional requirement (5C1 and BC2) SBIL MBT] SBIZMBTY TCTb NA
‘Additional requirement (BC3) SB[ MBT] SBTZMBTZ] NA TC7b





The transmitter intermodulation is a combined in-band emission requirement when an interferer with 30 dB lower power is present. Since all other in-band requirements are already tested both for single band and multi-band, the transmitter intermodulation should be tested as single band requirement.

Proposal3: 
Transmitter intermodulation should be tested as SBT.

2.4 In-band selectivity and blocking

The current applicability table defines mix of single band and multi-band test depending on mapping to antenna connectors and RAT specific requirements.
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The in-band selectivity and blocking requirements including general and narrow band blocking as well as GSM carrier specific requirements. For multi-band operation, in case of interfering signals that are in the other in-band blocking frequency ranges of the interfering signal for the supported operating bands, lower sensitivity degradation of 1.4 dB is required which also imply the need for multi-band testing for in-band selectivity and blocking. In addition, the GSM/EDGE additional requirements on any GSM carrier and thus the multi-band testing should also apply on additional narrow band blocking requirements for GSM/EDGE.
Proposal4: 
In-band selectivity and blocking should be tested as both SBT and MBT for all cases.
2.5 Out-of-band blocking

The current applicability table defines mix of single and multi-band testing for out-of-band blocking.
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The out-of-band blocking requirements captures the selectivity of the receiver RF filter at certain offset from the edge due to difference between in-band interferer level and out-of-band interferer level. Considering the single and multi-band testing of in-band selectivity and blocking , the selectivity of the receive RF filters is fully captured by only applying either single band testing or multi-band testing and thus no need for both SBT and MBT testing when out-of-band blocking requirement is concerned. Note that for out-of-band blocking, the principle of joint exclusion area applies with multi-band antenna connectors. For simplicity, we would propose to test the out-of-band blocking as single band testing.
Since out-of-band blocking is one of the most time consuming tests where any addition to test burden should be very well motivated.

Proposal5: 
Out-of-band blocking should be tested as SBT for all cases.
We encourage RAN4 to adopt the proposals in this paper on MB-MSR testing.
3. Conclusion and proposal 

In this paper, a more elaborated discussion on single band and Multi-band testing for a limited number of requirements is given. Based on the discussion, a testing approach i.e. SBT, MBT or both is motivated. The proposed testing approaches for the discussed requirements are as following:
Proposal1: 
Output power dynamics should be tested as SBT.

Proposal2: 
ACLR should be tested as SBT.

Proposal3: 
Transmitter intermodulation should be tested as SBT.

Proposal4: 
In-band selectivity and blocking should be tested as both SBT and MBT for all cases.

Proposal5: 
Out-of-band blocking should be tested as SBT for all cases.

4. References 

[1]
R4-134430, “TP for TR 37.cde V0.3.0: Applicability of requirements and test configurations for MB-MSR”, Huawei, NSN, Ericsson, CATT, ZTE
[2]
R4-134427, “MB-MSR test configuration updates for MB-MSR”, NSN, Ericsson, Huawei, Alcatel-Lucent, ZTE, CATT
[3]
R4-134939, “TP for TR 37.cde v0.4.0: Applicability table updates “, Ericsson
Annex A, latest applicability table
	BS test case
	Test for MB capable BS
	Test configuration for MBT

	
	Multi-band antenna connector
	Single-band antenna connector
	BC1/BC2
	BC3

	6.2 Base Station output power
	-
	-
	-
	-

	Base Station maximum output power 
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	Additional regional requirement
(only for band 34)
	SBT
	SBT
	
	

	E-UTRA for DL RS power
	SBT
	SBT
	
	

	UTRA FDD primary CPICH power
	SBT
	SBT
	
	

	UTRA TDD primary CCPCH power
	SBT
	SBT
	
	

	6.3 Output power dynamics
	-
	-
	
	

	E-UTRA
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	UTRA FDD
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	UTRA TDD
	SBT, MBT
	SBT, MBT
	N/A
	TC7a

	GSM/EDGE
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	6.4 Transmit ON/OFF power
	
	
	-
	-

	Transmitter OFF power
	MBT
	MBT
	N/A
	TC7a

	Transmitter transient period
	MBT
	MBT
	N/A
	TC7a

	6.5 Transmitted signal quality
	
	
	
	

	6.5.1 Modulation quality
	
	
	
	

	E-UTRA
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	UTRA FDD
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	UTRA TDD
	SBT, MBT
	SBT, MBT
	N/A
	TC7a

	GSM/EDGE
	SBT, MBT
	SBT, MBT
	TC7a
	N/A-

	6.5.2 Frequency error
	
	
	
	

	E-UTRA
	Same Test as used in 6.5.1
	Same Test as used in 6.5.1
	TC7a
	TC7a

	UTRA FDD
	Same Test as used in 6.5.1
	Same Test as used in 6.5.1
	TC7a
	N/A

	UTRA TDD
	Same Test as used in 6.5.1
	Same Test as used in 6.5.1
	N/A
	TC7a

	GSM/EDGE
	Same Test as used in 6.5.1
	Same Test as used in 6.5.1
	TC7a
	N/A

	6.5.3 Time alignment between transmitter branches
	
	
	
	

	E-UTRA
	SBT, MBT​​3
	SBT, MBT​​3
	TC7b
	TC7b 

	UTRA FDD
	SBT, MBT​​3
	SBT, MBT​​3
	TC7b
	N/A



	UTRA TDD
	SBT
	SBT
	N/A
	-

	6.6 Unwanted emissions
	
	
	
	

	6.6.1 Transmitter spurious emissions
	
	
	
	

	(Category A)
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	(Category B)
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Additional requirement for BC2 (Category B)
	SBT, MBT1
	SBT2, MBT1,2
	TC7b
	N/A



	Protection of the BS receiver of own or different BS
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Additional spurious emissions requirements
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Co-location with other Base Stations
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	6.6.2 Operating band unwanted emissions
	
	
	
	

	General requirement for Band Categories 1 and 3
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	General requirement for Band Category 2
	SBT, MBT
	SBT2, MBT2
	TC7b
	N/A

	GSM/EDGE single-RAT requirement
	SBT, MBT
	SBT2,MBT2
	TC7c
	N/A

	Additional requirements
	SBT, MBT
	SBT2, MBT2
	-
	-

	6.6.3 Occupied bandwidth
	
	
	
	

	Minimum requirement
	SBT
	SBT
	-
	-

	6.6.4 Adjacent Channel Leakage power Ratio (ACLR)
	
	
	-
	-

	E- UTRA
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b 

	UTRA FDD
	SBT, MBT
	SBT2, MBT2
	TC7b
	N/A 

	UTRA TDD
	SBT, MBT
	SBT2, MBT2
	N/A
	TC7b

	Cumulative ACLR
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b 

	6.7 Transmitter intermodulation
	
	
	
	

	General requirement
	SBT[, MBT]
	SBT2[,MBT2]
	TC7b
	TC7b

	Additional requirement (BC1 and BC2)
	SBT[, MBT]
	SBT2[,MBT2]
	TC7b
	N/A

	Additional requirement (BC3)
	SBT[, MBT]
	SBT2[,MBT2]
	N/A
	TC7b

	7.2 Reference sensitivity level
	
	
	
	

	E-UTRA
	SBT
	SBT
	-
	-

	UTRA FDD
	SBT
	SBT
	-
	-

	UTRA TDD
	SBT
	SBT
	-
	-

	GSM/EDGE
	SBT
	SBT
	-
	-

	7.3 Dynamic range
	
	
	
	

	E-UTRA
	SBT
	SBT
	-
	-

	UTRA FDD
	SBT
	SBT
	-
	-

	UTRA TDD
	SBT
	SBT
	-
	-

	GSM/EDGE
	SBT
	SBT
	-
	-

	7.4 In- band selectivity and blocking
	
	
	
	

	General blocking requirement
	MBT
	SBT, MBT
	TC7b
	TC7b

	General narrowband blocking requirement
	MBT
	SBT, MBT
	TC7b
	TC7b 

	Additional narrowband blocking requirement for GSM/EDGE
	SBT
	SBT
	-
	

	GSM/EDGE requirements for AM suppression
	SBT
	SBT
	-
	

	Additional BC3 blocking requirement
	MBT
	SBT, MBT
	N/A
	TC7b

	7.5 Out-of-band blocking
	
	
	
	

	General requirement
	[MBT]
	SBT, [MBT]
	TC7b
	TC7b

	Co-location requirement
	[MBT]
	SBT, [MBT]
	TC7b
	TC7b

	7.6 Receiver spurious emissions
	
	
	
	

	General requirement
	SBT, MBT
	SBT2 MBT2
	TC7b
	TC7b

	Additional requirement for BC2 (Category B)
	SBT, MBT1
	SBT2, MBT1,2
	TC7b
	N/A



	7.7 Receiver intermodulation
	
	
	
	

	General intermodulation requirement
	MBT
	SBT, MBT
	TC7b
	TC7b

	General narrowband intermodulation requirement
	MBT
	SBT, MBT
	TC7b
	TC7b

	Additional narrowband intermodulation requirement for GSM/EDGE
	SBT
	SBT
	-
	-

	7.8 In-channel selectivity
	
	
	
	

	E-UTRA requirement
	SBT
	SBT
	-
	-

	NOTE 1:
For multi-band operation, this additional requirement for BC2 is only applied for the case all supported operating bands belong to BC2 and GSM/EDGE is configured in all bands.
NOTE 2:  For these requirements, 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 connectors are terminated.
NOTE 3:  MBT is only applicable in the case if DB-DC-HSDPA / inter-band CA is supported.
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