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Introduction
This contribution focuses solely on single UL operation (SUL) eligible EN-DC combinations for which several discrepancies between MSD test point configurations and reference sensitivity exception levels due to dual uplink operation are present between values specified for EN-DC “two bands” operation in FR1 (Table 7.3B.2.3.5.1-1) and values specified for EN-DC “three bands” operation in FR1 (Table 7.3B.2.3.5.2-1). This contribution discusses whether adopting a single test point configuration and unified MSD levels would be beneficial to improve specification consistency.
Discussion
Discrepancies in MSD test point configurations and MSD levels.
Out of the 72 “two-band” ENDC combinations operating in FR1 listed in Table 5.2B.4.1-1 [1], there are only eight combinations eligible for Single UL operation (SUO). These combinations are denoted “parent” SUO combinations throughout this document and are summarized in table 1 below. For each of these parent combination, EN-DC “two-band” reference sensitivity exceptions due to dual uplink operation and associated test point (TP) are defined in Table 7.3B.2.3.5.1-1.
Table 1: SUO Two-band “Parent” Combinations for EN-DC Operation in FR1 – source Table 5.2B.4.1-1.
	EN-DC band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1_n773
	1
	n77
	DC_1_n77

	DC_2_n66
	2
	n66
	DC_2_n66

	DC_2_n78
	2
	n78
	DC_2_n78

	DC_3_n773
	3
	n77
	DC_3_n77

	DC_3_n783
	3
	n78
	DC_3_n78

	DC_5_n66
	5
	n66
	DC_5_n66

	DC_20_n8
	20
	n8
	DC_20_n8

	DC_66_n5
	66
	n5
	DC_66_n5

	NOTE 3:	Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.



In Table 7.3B.2.3.5.2-1, the higher order “three band” EN-DC combinations eligible to SUO are subsets of only three of these SUO “parents”: DC_1_n77, DC_3_n77 and DC_3_n78.
Table 2 below compares the DC_1_n77 SUO parent MSD levels and UL/DL TP configurations (highlighted in yellow) to the related ”three-band” EN-DC subsets. 




Table 2: SUO “Parent” MSD level and TP Configuration vs MSD for DC_1_n77 “Three-band” EN-DC Subsets for Operation in FR1 – Source Table 7.3B.2.3.5.1-1, Table 7.3B.2.3.5.2-1.

	 
	EN-DC Configuration
	EUTRA or NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	IMD order
	SUO test point ?

	
	
	
	(MHz)
	(MHz)
	LCRB
	
	(dB)
	
	
	

	SUO “parent” MSD TP 
	DC_1A_n77A
	1
	1950
	5
	25
	2140
	29.8
	FDD
	IMD23
	DC_1_n77

	
	
	
	
	
	
	
	32.54
	
	
	

	
	
	n77
	4090
	10
	25
	4090
	N/A
	TDD
	N/A
	

	DC_1_n77 
ENDC "three band"
subsets
	DC_1A-3A_n77A
	1
	1950
	5
	25
	2140
	31
	FDD
	IMD2
	DC_1_n77

	
	
	3
	1775
	5
	25
	1870
	N/A
	
	N/A
	

	
	
	n77
	3915
	10
	50
	3915
	N/A
	TDD
	N/A
	

	
	
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A
	DC_3_n77

	
	
	3
	1712.5
	5
	25
	1807.5
	31.5
	
	IMD2
	

	
	
	n77
	3757.5
	10
	50
	3757.5
	N/A
	TDD
	N/A
	

	
	
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A
	No

	
	
	3
	1775
	5
	25
	1870
	8.5
	
	IMD4
	

	
	
	n77
	3980
	10
	50
	3980
	N/A
	TDD
	N/A
	

	
	DC_1A-18A_n77A
	1
	1930
	5
	25
	2120
	16.4
	FDD
	IMD3
	No

	
	
	18
	825
	5
	25
	870
	N/A
	 
	N/A
	

	
	
	n77
	3770
	10
	50
	3770
	N/A
	TDD
	N/A
	

	
	DC_1A-19A_n78A
DC_1A-19A_n77A
	1
	1940
	5
	25
	2130
	17.8
	FDD
	IMD3
	No

	
	
	19
	832.5
	5
	25
	877.5
	N/A
	
	N/A
	

	
	
	n77, n78
	3795
	10
	50
	3795
	N/A
	TDD
	N/A
	

	
	DC_1A-21A_n78A
DC_1A-21A_n77A
	1
	1964.6
	5
	25
	2154.6
	30.6
	FDD
	IMD2
	DC_1_n77

	
	
	21
	1450.4
	5
	25
	1498.4
	N/A
	
	N/A
	

	
	
	n77, n78
	3605
	10
	50
	3605
	N/A
	TDD
	N/A
	

	
	DC_1A-28A_n77A
	1
	1960
	5
	25
	2150
	15.8
	FDD
	IMD3
	No

	
	
	28
	740
	5
	25
	795
	N/A
	 
	N/A
	

	
	
	n77
	3630
	10
	50
	3630
	N/A
	TDD
	N/A
	

	
	
	1
	1960
	5
	25
	2150
	N/A
	FDD
	N/A
	No

	
	
	28
	725
	5
	25
	780
	4.3
	 
	IMD5
	

	
	
	n77
	3330
	10
	50
	3330
	N/A
	TDD
	N/A
	

	
	DC_1A-41A_n77A
	1
	1970
	5
	25
	2160
	N/A
	FDD
	N/A
	No

	
	
	n77
	3400
	10
	50
	3400
	 
	TDD
	
	

	
	
	41
	2510
	5
	25
	2510
	11
	TDD
	IMD4
	

	
	
	1
	1930
	5
	25
	2120
	N/A
	FDD
	N/A
	No

	
	
	n77
	4150
	10
	50
	4150
	 
	TDD
	
	

	
	
	41
	2510
	5
	25
	2510
	3.6
	TDD
	IMD5
	




Test points allowing corresponding to SUO criteria are highlighted in light blue. It can be seen that the three-band MSD TP are different from the two-band MSD TP, and therefore different MSD levels are specified even though these test cases aim at checking the UE performance for an identical IMD mechanism. In this example, four different MSD levels are defined (29.8, 32.54, 31 and 30.6 dB) and three distinct TP configurations. It should also be noted that several SUO TP are missing.


Similar observation is made in Table 3 which compares the DC_3_n77 and DC_3_n78 SUO parent MSD levels and UL/DL TP configurations (highlighted in yellow) to their respective ”three-band” EN-DC subsets. In this example, there are 4 different MSD levels and three different test point configurations defined to check an MSD due to an identical IMD mechanism. One possible way of addressing these inconsistencies would consist in applying MSD levels and MSD TP configurations from the “two band” Table 7.3B.2.3.5.1-1 to all higher-order EN-DC subsets. This would be useful for future releases as the number of ENDC combinations is expected to grow.

Table 3: SUO “Parent” MSD Level and TP configuration vs MSD for DC_3_n77/DC_3_n78 “Three-band” EN-DC Subsets for Operation in FR1 – Source Table 7.3B.2.3.5.1-1, Table 7.3B.2.3.5.2-1.

	 
	EN-DC Configuration
	EUTRA or NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	IMD order
	SUO test point ?

	
	
	
	(MHz)
	(MHz)
	LCRB
	
	(dB)
	
	
	

	SUO “parent” MSD TP
	DC_3A_n77A
DC_3A_n78A
	3
	1740
	5
	25
	1835
	26
	FDD
	IMD23
	DC_3_n77
DC_3_n78

	
	
	
	
	
	
	
	28.74
	
	
	

	
	
	n77, n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A
	

	DC_3_n77
DC_3_n78
 ENDC "three-band"
 subsets
	DC_1A-3A_n77A
	1
	1950
	5
	25
	2140
	31
	FDD
	IMD2
	DC_1_n77

	
	
	3
	1775
	5
	25
	1870
	N/A
	
	N/A
	

	
	
	n77
	3915
	10
	50
	3915
	N/A
	TDD
	N/A
	

	
	
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A
	DC_3_n77

	
	
	3
	1712.5
	5
	25
	1807.5
	31.5
	
	IMD2
	

	
	
	n77
	3757.5
	10
	50
	3757.5
	N/A
	TDD
	N/A
	

	
	
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A
	No

	
	
	3
	1775
	5
	25
	1870
	8.5
	
	IMD4
	

	
	
	n77
	3980
	10
	50
	3980
	N/A
	TDD
	N/A
	

	
	DC_1A-3A_n78A
DC_1A-3C_n78A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A
	DC_3_n78

	
	
	3
	1712.5
	5
	25
	1807.5
	31.2
	
	IMD2
	

	
	
	
	
	
	
	
	
	
	|fB78-fB1|
	

	
	
	n78
	3757.5
	10
	50
	3757.5
	N/A
	TDD
	N/A
	

	
	
	1
	1935
	5
	25
	2125
	2.8
	FDD
	IMD5
	No

	
	
	
	
	
	
	
	
	
	|2*fB78-3*fB3|
	

	
	
	3
	1775
	5
	25
	1870
	N/A
	
	N/A
	

	
	
	n78
	3725
	10
	50
	3725
	N/A
	TDD
	N/A
	

	
	DC_3C-7C_n78A
	3
	1725
	5
	25
	1820
	17.6
	FDD
	IMD3
	No

	
	
	
	
	
	
	
	
	
	|fB78-2*fB7|
	

	
	
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A
	

	
	
	n78
	3310
	10
	50
	3310
	N/A
	TDD
	N/A
	

	
	
	3
	1725
	5
	25
	1820
	8.6
	FDD
	IMD4
	No

	
	
	
	
	
	
	
	
	
	|2*fB78-2*fB7|
	

	
	
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A
	

	
	
	n78
	3475
	10
	50
	3475
	N/A
	TDD
	N/A
	

	
	DC_3A-28A_n77A
	3
	1712.5
	5
	25
	1807.5
	N/A
	FDD
	N/A
	No

	
	
	28
	715
	5
	25
	770
	15.3
	FDD
	IMD3
	

	
	
	n77
	4195
	10
	50
	4195
	N/A
	TDD
	N/A
	

	
	
	3
	1755
	5
	25
	1850
	17
	FDD
	IMD3
	No

	
	
	28
	735
	5
	25
	790
	N/A
	FDD
	N/A
	

	
	
	n77
	3320
	10
	50
	3320
	N/A
	TDD
	N/A
	

	
	DC_3A-28A_n78A
	3
	1775
	5
	25
	1870
	17.3
	FDD
	IMD3
	No

	
	
	28
	740
	5
	25
	760
	N/A
	 
	N/A
	

	
	
	n78
	3350
	10
	25
	3350
	N/A
	TDD
	N/A
	

	
	
	3
	1750
	5
	25
	1845
	N/A
	FDD
	N/A
	No

	
	
	n28
	743
	5
	25
	798
	N/A
	 
	N/A
	

	
	
	n78
	3764
	10
	50
	3764
	4.5
	TDD
	IMD5
	

	
	DC_3A_n78A-n79A
	3
	1770
	5
	25
	1865
	N/A
	FDD
	N/A
	No

	
	
	n78
	3340
	10
	50
	3340
	N/A
	TDD
	N/A
	

	
	
	n79
	4910
	40
	216
	4910
	16.3
	TDD
	IMD3
	

	
	
	3
	1770
	5
	25
	1865
	N/A
	FDD
	N/A
	No

	
	
	n79
	4510
	40
	216
	4510
	N/A
	TDD
	N/A
	

	
	
	n78
	3710
	10
	50
	3710
	4.2
	TDD
	IMD5
	

	
	DC_3A-7A_n78A
DC_3C-7A_n78A
	3
	1725
	5
	25
	1820
	17.6
	FDD
	IMD3
	No

	
	
	
	
	
	
	
	
	
	|fB78-2*fB7|
	

	
	
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A
	

	
	
	n78
	3310
	10
	50
	3310
	N/A
	TDD
	N/A
	

	
	
	3
	1725
	5
	25
	1820
	8.6
	FDD
	IMD4
	No

	
	
	
	
	
	
	
	
	
	|2*fB78-2*fB7|
	

	
	
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A
	

	
	
	n78
	3475
	10
	50
	3475
	N/A
	TDD
	N/A
	

	
	DC_3A-20A_n78A
DC_3C-20A_n78A
	3
	1725
	5
	25
	1820
	17.3
	FDD
	IMD3
	No

	
	
	
	
	
	
	
	
	
	|fB78-2*fB20|
	

	
	
	20
	845
	5
	25
	804
	N/A
	FDD
	N/A
	

	
	
	n78
	3510
	10
	50
	3510
	N/A
	TDD
	N/A
	

	
	DC_3A-21A_n77A
DC_3A-21A_n78A
	3
	1767.5
	5
	25
	1862.5
	N/A
	FDD
	N/A
	No

	
	
	21
	1459.5
	5
	25
	1507.5
	8.8
	
	IMD4
	

	
	
	n77, n78
	3795
	10
	50
	3795
	N/A
	TDD
	N/A
	

	
	DC_3A-21A_n77A
	3
	1771.6
	5
	25
	1866.6
	3.4
	FDD
	IMD5
	No

	
	
	21
	1450.4
	5
	25
	1498.4
	N/A
	
	N/A
	

	
	
	n77
	3935
	10
	50
	3935
	N/A
	TDD
	N/A
	




Observation:
MSD levels and test point configurations are inconsistent between Table 7.3B.2.3.5.1-1 and Table 7.3B.2.3.5.2-1 for EN-DC SUO eligible combinations whose parents are DC_1_n77, DC_3_n77 and DC_3_n78. SUO TP are missing for several combinations in Table 7.3B.2.3.5.2-1. This could be resolved by applying the two-band SUO parent reference sensitivity exception specifications of Table 7.3B.2.3.5.1-1 to all higher-order EN-DC subsets defined in Table 7.3B.2.3.5.2-1.

Conclusions
In this contribution, we observe several discrepancies in MSD levels and MSD TP configurations. This could be resolved by applying the two-band SUO parent specifications of Table 7.3B.2.3.5.1-1 to all higher-order EN-DC subsets defined in Table 7.3B.2.3.5.2-1.

Observation:
MSD levels and test point configurations are inconsistent between Table 7.3B.2.3.5.1-1 and Table 7.3B.2.3.5.2-1 for EN-DC SUO eligible combinations whose parents are DC_1_n77, DC_3_n77 and DC_3_n78. SUO TP are missing for several combinations in Table 7.3B.2.3.5.2-1. This could be resolved by applying the two-band SUO parent reference sensitivity exception specifications of Table 7.3B.2.3.5.1-1 to all higher-order EN-DC subsets defined in Table 7.3B.2.3.5.2-1.
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