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1	Introduction
In previous RAN4 meeting WF on general MSD principles for EN-DC band combinations was agreed and some MSD requirements were introduced into specifications. In this contribution we discuss further refinement of MSD principles.
2	Discussion
As a example we use Table 7.3.2.1.5-1 (presented in Annex) which was introduced into TS 38.101-3 in previous RAN4 meeting. This table has 4 different EN-DC configurations and 21 different MSD requirements. Looking the amount of MSD requirements it seems that all MSD cases were specified although the WF [2] stated 
· Proposal1: Basic principle for EN-DC UE should be follow the agreed WF [1] as a baseline in LTE 2UL CA. It means only the highest MSD is specified automatically in TS38.101-3. 
· Some exceptions should be accepted based on request of the proponent of the EN-DC band combination.
· Multiple IMDs for each CA band combos will be studied and analyzed in technical report.
Content of Table 7.3.2.1.5-1 is summarized in Table 1. MSD highlighted in red are the ones where MSD affects Pcell reception. It was our understanding that PCell MSD is specified only for 2UL/2DL table and not repeated in 2UL/xDL table. Furthermore DC_5A-7A-7A_n78A specifies three different MSD requirements IMD2, IMD4 and IMD5.
Proposal 1: RAN4 to agree that PCell MSD is only specified for 2UL/2DL configurations and not repeated for 2UL/xDL configuration.
Second issue is that for DC_1A-5A-7A_n78A and DC_3A-5A-7A_n78A Scell MSD is specified for IMD2 and IMD5. Considering that basic principle even for Pcell MSD is that only highest MSD is specified we propose that for Scell MSD it is agreed that ONLY highest MSD is specified.
Proposal 2: In case of Scell MSD in 2UL/xDL configuration only the highest MSD is specified.
Table 1: Analysis of MSD requirements
	 
	victim
	agressor
	IM

	DC_1A-5A-7A_n78A
	1
	1+78
	IMD4

	
	5
	5+78
	IMD4

	
	1
	5+78
	IMD3

	
	5
	1+78
	IMD5

	
	7
	1+78
	IMD4

	
	1
	7+78
	IMD4

	
	7
	5+78
	IMD2

	
	5
	7+78
	IMD2

	
	5
	7+78
	IMD5

	DC_3A-5A-7A_n78A
	5
	5+78
	IMD4

	
	7
	5+78
	IMD2

	
	5
	7+78
	IMD2

	
	5
	7+78
	IMD5

	
	3
	3+78
	IMD2

	
	3
	3+78
	IMD4

	DC_3A-7A-7A_n78A
	3
	3+78
	IMD2

	
	3
	3+78
	IMD4

	DC_5A-7A-7A_n78A
	5
	5+78
	IMD4

	
	7
	5+78
	IMD2

	
	5
	7+78
	IMD2

	
	5
	7+78
	IMD5



3	Conclusion
In this contribution we have discussed further refinement of MSD principles and made following proposals.
[bookmark: _Hlk507678291]Proposal 1: RAN4 to agree that PCell MSD is only specified for 2UL/2DL (including LTE and NR configurations) and not repeated for 2UL/xDL configuration.
Proposal 2: In case of Scell MSD is only specified in 2UL/3xDL configuration (including LTE and NR configurations).only the highest MSD is specified.
4	Reference
[1] R4-1800544, WF on general MSD principles for EN-DC band combinations, LG Electronics, RAN4 AH1801
Annex
Table 7.3.2.1.5-1: Reference sensitivity exceptions due to dual uplink operation for EN-DC in NR FR1
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order
	Single UL allowed

	DC_1A-5A-7A_n78A
	1
	1930
	5
	25
	2120
	8.3
	FDD
	IMD4
|fB78-3*fB1|

	
	5
	844
	5
	25
	889
	N/A
	FDD
	N/A

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3670
	10
	52
	3670
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	5
	844
	5
	25
	889
	8.3
	FDD
	IMD4
|fB78-3*fB5|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3421
	10
	52
	3421
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1932
	5
	25
	2122
	18.1
	FDD
	 IMD3
|fB78-2*fB5|

	
	5
	829
	5
	25
	874
	N/A
	FDD
	N/A

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3780
	10
	52
	3780
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1975
	5
	25
	2165
	N/A
	FDD
	N/A

	
	5
	840
	5
	25
	885
	3.1
	FDD
	IMD5
|2*fB78-3*fB1|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3405
	10
	52
	3405
	 N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1977.5
	5
	25
	2167.5
	N/A
	FDD
	N/A

	
	5
	840
	5
	25
	885
	N/A
	FDD
	N/A

	
	7
	2507.5
	5
	25
	2627.5
	9.1
	FDD
	IMD4
|fB78-3*fB1|

	
	n78
	3305
	10
	52
	3305
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1950
	5
	25
	2140
	8.7
	FDD
	IMD4
|2*fB78-2*fB7|

	
	5
	840
	5
	25
	885
	N/A
	FDD
	N/A

	
	7
	2510
	10
	50
	2630
	N/A
	FDD
	N/A

	
	n78
	3310
	10
	52
	3310
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	5
	844
	5
	25
	889
	N/A
	FDD
	 N/A

	
	7
	2525
	5
	25
	2645
	30.1
	FDD
	IMD2
|fB78-fB5|

	
	n78
	3489
	10
	52
	3489
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	5
	834
	5
	25
	879
	30.2
	FDD
	IMD2
|fB78-fB7|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3429
	10
	52
	3429
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	5
	830
	5
	25
	875
	3.3
	FDD
	IMD5
|2*fB78-3fB7|

	
	7
	2525
	5
	25
	2645
	N/A
	FDD
	N/A

	
	n78
	3350
	10
	52
	3350
	N/A
	TDD
	N/A

	DC_3A-5A-7A_n78A
	3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	5
	844
	5
	25
	889
	8.3
	FDD
	IMD4
|fB78-3*fB5|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3421
	10
	52
	3421
	N/A
	TDD
	N/A

	DC_3A-5A-7A_n78A
	3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	5
	844
	5
	25
	889
	N/A
	FDD
	 N/A

	
	7
	2525
	5
	25
	2645
	30.1
	FDD
	IMD2
|fB78-fB5|

	
	n78
	3489
	10
	52
	3489
	N/A
	TDD
	N/A

	DC_3A-5A-7A_n78A
	3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	5
	834
	5
	25
	879
	30.2
	FDD
	IMD2
|fB78-fB7|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3429
	10
	52
	3429
	N/A
	TDD
	N/A

	DC_3A-5A-7A_n78A
	3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	5
	830
	5
	25
	875
	3.3
	FDD
	IMD5
|2*fB78-3fB7|

	
	7
	2525
	5
	25
	2645
	N/A
	FDD
	N/A

	
	n78
	3350
	10
	52
	3350
	N/A
	TDD
	N/A

	DC_3A-5A-7A_n78A
	3
	1740
	5
	25
	1835
	[26]
	FDD
	IMD2
|fB78-fB3|

	
	
	
	
	
	
	[28.75]
	
	

	
	5
	840
	5
	25
	885
	N/A
	FDD
	N/A

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

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

	
	n78
	3710
	10
	25
	3710
	N/A
	TDD
	N/A

	DC_3A-5A-7A_n78A
	3
	1770
	5
	25
	1865
	[8.0]
	FDD
	IMD4
|fB78-3*fB3|4

	
	
	
	
	
	
	[10.75]
	
	

	
	5
	840
	5
	25
	885
	N/A
	FDD
	N/A

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3445
	10
	52
	3445
	N/A
	TDD
	N/A

	DC_3A-7A-7A_n78A
	3
	1740
	5
	25
	1835
	[26]
	FDD
	IMD2
|fB78-fB3|

	
	7
	TBD
	TBD
	TBD
	TBD
	[28.75]
	FDD
	TBD

	
	n78
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

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

	DC_3A-7A-7A_n78A
	3
	1770
	5
	25
	1865
	[8.0]
	FDD
	IMD4
|fB78-3*fB3|4

	
	
	
	
	
	
	[10.75]
	
	

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3445
	10
	52
	3445
	N/A
	TDD
	N/A

	DC_5A-7A-7A_n78A
	5
	844
	5
	25
	889
	8.3
	FDD
	IMD4
|fB78-3*fB5|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3421
	10
	52
	3421
	N/A
	TDD
	N/A

	DC_5A-7A-7A_n78A
	5
	844
	5
	25
	889
	N/A
	FDD
	 N/A

	
	7
	2525
	5
	25
	2645
	30.1
	FDD
	IMD2
|fB78-fB5|

	
	n78
	3489
	10
	52
	3489
	N/A
	TDD
	N/A

	DC_5A-7A-7A_n78A
	5
	834
	5
	25
	879
	30.2
	FDD
	IMD2
|fB78-fB7|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3429
	10
	52
	3429
	N/A
	TDD
	N/A

	DC_5A-7A-7A_n78A
	5
	830
	5
	25
	875
	3.3
	FDD
	IMD5
|2*fB78-3fB7|

	
	7
	2525
	5
	25
	2645
	N/A
	FDD
	N/A

	
	n78
	3350
	10
	52
	3350
	N/A
	TDD
	N/A

	NOTE 1:	Both of the transmitters shall be set min(+20 dBm, PCMAX_L,c) as defined in subclause 6.2.5A
NOTE 2:	RBSTART = 0 
NOTE 3:	This band is subject to IMD5 also which MSD is not specified.
NOTE 4:	Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.



