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1	Introduction
In the RAN#97-e, a revised SID on simplification of band combination specification for NR and LTE was approved in [1]. One of the objectives is shown as below to reduce the test burden for band combinations.
· Investigate the feasibility and optimize the specification structure and reduce the test burden
· Study the methodology to simplify the test efforts for a UE supporting multiple features, e.g., NR-CA, EN-DC on the same band combination
· Study of similarity and dependency of RF requirements for different features on the same band combination
· Study the methodology to simplify RF requirement specifications for
· MSD requirements in 38.101-1 and 38.101-3, e.g., reducing the test configurations with different bandwidth combinations
· For Delta_TIB and Delta_RIB requirements, investigate and define the framework of the general principle or requirements with band-combination specific exceptions
· For Delta_TC,c, investigate whether it can be removed in low boundary formula for Pcmax
In last RAN4 meeting, some discussion papers were proposed for the reduction of test burden for band combinations which mainly focus on the analysis on the similarity and dependency of Tx RF requirements among different features and Rx RF requirements among different features [2, 3]. In this paper, we try to analyse the issues of test burden from another perspective in which the aspects of multiple MSD values are to be considered.
2	Discussion
In current RAN4 spec, there are tables for the reference sensitivity exceptions due to intermodulation interference with 2UL CA in TS 38.101-1. The test points in the reference sensitivity requirements specified for the single band are relaxed by the amount of the corresponding MSD values, shown as an example in the below. For some CA configurations such as CA_n2-n77, CA_n3-n77 and CA_n3-n78, multiple test points with different order IMD are defined, while for some other CA configurations such as CA_n2-n78, only 2nd order IMD2 having the worst case MSD are defined, although the corresponding band is subject to the 5th order IMD5. At the end of the table, a “Note 4” is set to indicate that MSD is not specified for the interfered band although IMD5 may fall into the Rx frequencies of the interfered band. No explicit criterion is set for which band combination the higher order IMD should be taken into consideration, and for which band combination only the lower order IMD is to be considered.
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n1-n3
	n1
	1950
	5
	25
	2140
	23
	FDD
	IMD3

	
	n3
	1760
	5
	25
	1855
	N/A
	TDD
	N/A

	CA_n1-n8
	n1
	1965
	5
	25
	2155
	6.0
	FDD
	IMD4

	
	n8
	887.5
	5
	25
	932.5
	N/A
	FDD
	N/A

	CA_n1-n78
	n1
	1950
	5
	25
	2140
	8.0
	FDD
	IMD4

	
	n78
	3710
	10
	50
	3710
	N/A
	TDD
	N/A

	CA_n2-n48
	n2
	1852.5
	5
	25
	1932.5
	12
	FDD
	IMD4

	
	n48
	3625
	20
	100
	3625
	N/A
	TDD
	N/A

	CA_n2-n77
	n2
	1855
	5
	25
	1935
	26
	FDD
	IMD2

	
	n77
	3790
	10
	50
	3790
	N/A
	TDD
	N/A

	
	n2
	1900
	5
	25
	1980
	8.0
	FDD
	IMD4

	
	n77
	3720
	10
	50
	3720
	N/A
	TDD
	N/A

	
	n2
	1885
	5
	25
	1965
	5
	FDD
	IMD5

	
	n77
	3810
	10
	50
	3810
	N/A
	TDD
	N/A

	CA_n2-n78
	n2
	1855
	5
	25
	1935
	26
	FDD
	IMD24

	
	n78
	3790
	10
	50
	3790
	N/A
	TDD
	N/A

	CA_n3-n7
	n3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	n7
	2535
	10
	50
	2655
	10.2
	FDD
	IMD4

	CA_n3-n8
	n3
	1755
	10
	50
	1850
	N/A
	FDD
	N/A

	
	n8
	900
	5
	25
	945
	8
	FDD
	IMD44

	
	n3
	1747.5
	10
	50
	1842.5
	6.4
	FDD
	IMD5

	
	n8
	897.5
	5
	25
	942.5
	N/A
	FDD
	N/A

	CA_n3-n38
	n3
	1713
	5
	25
	1808
	8.2
	FDD
	IMD4

	
	n38
	2617
	5
	25
	2617
	N/A
	TDD
	N/A

	CA_n3-n41
	n3
	1740
	5
	25
	1835
	8.2
	FDD
	IMD4

	
	n41
	2657.5
	10
	50
	2657.5
	N/A
	TDD
	N/A

	CA_n3-n77
	n3
	1740
	5
	25
	1835
	26
	FDD
	IMD24

	
	n77
	3575
	10
	50
	3575
	N/A
	TDD
	N/A

	
	n3
	1765
	5
	25
	1860
	8.0
	FDD
	IMD44

	
	n77
	3435
	10
	50
	3435
	N/A
	TDD
	N/A

	CA_n3-n78
	n3
	1740
	5
	25
	1835
	26
	FDD
	IMD24

	
	n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A

	
	n3
	1765
	5
	25
	1860
	8.0
	FDD
	IMD44

	
	n78
	3435
	10
	25
	3435
	N/A
	TDD
	N/A

	…
	…
	…
	…
	…
	…
	…
	…
	…

	NOTE 4:	This band is subject to IMD5 also which MSD is not specified.



Observation 1: For the reference sensitivity exceptions due to intermodulation interference with 2UL CA, it is observed that for some configurations multiple MSD values are specified while for some other configurations only the lowest order IMD with the worst case MSD is defined for the test purpose. 
To trace back the early stage when specifying the E-UTRA CA configurations with 2UL, we notice that there are agreements on how to meet the 2UL CA MSD requirements due to intermodulation exists. The baseline at that time in E-UTRA, only the worst case MSD is defined for each band, which means that even if there are multiple IMD’s, only the one resulting highest MSD will be specified. In [4], a WF on 2UL MSD requirements by multiple IMD problems in E-UTRA is agreed as below.
· Basic principle should be follow the agreed WF [R4-144031] as a baseline. For each UL Inter-band CA only the highest MSD is specified automatically in TS36.101.
· Some exceptions should be accepted based on request of the proponent of the CA combination.
· Multiple IMDs for each CA band combos will be studied and analyzed in technical report.
· From the defined multiple MSD requirements in TS 36.101, only highest MSD requirements shall be maintained, the other will be moved into the related TRs unless there is a request to keep it.
In order to reduce the test burden with the explosive growth in the number of NR and EN-DC band combinations, it is suggested to reuse the previous agreements in E-UTRA in the cases of multiple MSD.
Proposal 1: For the sake of test burden reduction for NR CA and EN-DC combos, it is suggested to reuse the previous agreements in E-UTRA for the 2UL MSD requirements having multiple IMDs. The guidance for NR CA and EN-DC combos is as below.
· For each UL band combination, only the highest MSD with the lowest order IMD as the worst case will be specified.
· Some exceptions should be accepted based on request of the proponent of the band combination.
· The criterion for keeping the MSD other than the highest value should be clarified explicitly.
· Multiple IMDs for each NR CA and EN-DC band combos will be analyzed in the band combination TR for basket WI.
· For the multiple MSD requirements in TS 38.101, only highest MSD requirements shall be maintained, the other MSD will be moved into the related TRs unless there is a request to keep it.
4	Conclusion
In this paper, we discuss the reduction of test burden for band combinations which have multiple IMD’s for one band. The following observation and proposal are proposed.
Observation 1: For the reference sensitivity exceptions due to intermodulation interference with 2UL CA, it is observed that for some configurations multiple MSD values are specified while for some other configurations only the lowest order IMD with the worst case MSD is defined for the test purpose. 
Proposal 1: For the sake of test burden reduction for NR CA and EN-DC combos, it is suggested to reuse the previous agreements in E-UTRA for the 2UL MSD requirements having multiple IMDs. The guidance for NR CA and EN-DC combos is as below.
· For each UL band combination, only the highest MSD with the lowest order IMD as the worst case will be specified.
· Some exceptions should be accepted based on request of the proponent of the band combination.
· The criterion for keeping the MSD other than the highest value should be clarified explicitly.
· Multiple IMDs for each NR CA and EN-DC band combos will be analyzed in the band combination TR for basket WI.
· For the multiple MSD requirements in TS 38.101, only highest MSD requirements shall be maintained, the other MSD will be moved into the related TRs unless there is a request to keep it.
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