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4.1.3	Test point analysis per NR CA configuration
4.1.3.1	Reference Sensitivity test cases for FR1 NR CA
Editor's note:	
-	Not all CA configurations completed in TS 38.521-1 refsens test cases are listed in Table 4.1.3.1-1 through Table 4.1.3.1‑5.
This clause contains information on test point analysis, test frequency selection and status for FR1 NR CA test cases in TS 38.521-1 [2] clause 7. The analyses are performed per CA configuration in Table 4.1.3.1-1 through Table 4.1.3.1 4. The principles for selection of reference sensitivity test points for NR CA is given in Annex B including a test point analysis check list in B.9.
Table 4.1.3.1-1: Reference Sensitivity test cases per CA configuration (single band)
	CA config
	Single band refsens exception, victim band (Note 2)
	Requirement coverage (Note 2)
	Test point analysis updated

	CA_n41C
	
	NE
	RAN5#89-e

	CA_n48B
	
	NE
	RAN5#94-e

	CA_n66B
	
	NE
	RAN5#86-e

	CA_n66(2A)
	
	NE
	RAN5#86-e

	CA_n71(2A)
	
	NE
	RAN5#94-e

	CA_n78C
	
	NE
	RAN5#87-e

	NOTE 1:	Void.
NOTE 2:	Notations used:
NE: Non-exception as defined in TS 38.101-1 [5], meaning single carrier NR requirements apply.
HD: UL Harmonic Distortion, as defined in TS 38.101-1 [5], 7.3A.4
HM: RX Harmonic Mixing, as defined in TS 38.101-1 [5], 7.3A.4
IMD: Intermodulation Distortion, as defined in TS 38.101-1 [5], 7.3A.5
CBI: Cross Band Isolation, as defined in TS 38.101-1 [5], 7.3A.6



Table 4.1.3.1-2: Reference Sensitivity test cases per CA configuration (two bands)
	CA config
	Two band refsens exception, victim band (Note 1)
	Requirement coverage (Note 1)
	Test point analysis updated

	CA_n1A-n3A
	n1 (IMD3)
n3(CBI)
	IMD,CBI
	RAN5#95-e

	CA_n1A-n8A
	n1 (IMD4)
	IMD
	RAN5#95-e

	CA_n1A-n77A
	n77 (HD2)
	HD
	RAN5#89-e

	CA_n1A-n78A
	n1 (IMD4)
	IMD
	RAN5#94

	CA_n2A-n48A
	n48 (HD2), n2(IMD4)
	HD, IMD
	RAN5#96-e

	CA_n2A-n5A
	-
	NE
	RAN5#97

	CA_n2A-n66A
	n2(IMD3), n66(IMD5)
	IMD
	RAN5#96-e

	CA_n2A-n77A
	n77 (HD2), n2 (HM), n2(IMD2), n2(IMD4), n2(IMD5), n2(IMD7)
	HD, HM, IMD
	RAN5#96-e

	CA_n3A-n5A
	n3 (IMD4 |2*fn3-2*fn5|)
n5 (IMD2 |fn3-fn5|)
	IMD
	RAN5#95-e

	CA_n3A-n77A
	n78 (HD2)
	HD
	RAN5#84

	CA_n3A-n78A
	n3 (IMD2 |fn78-fn3|)
n3 (IMD4 |fn78-3*fn3|)
 n78 (HD2)
	HD, IMD
	RAN5#87-e

	CA_n5A-n66A
	n5(IMD2)
	 IMD
	RAN5#96-e

	CA_n5A-n77A
	n77 (HD4), n77 (HD5), n5 (HM), n5(IMD4), n5(IMD5)
	HD, HM,, IMD
	RAN5#96-e

	CA_n5A-n78A
	n78 (HD2)
	HD
	RAN5#94-e

	CA_n7A-n78A
	n7 and n78 (CBI)
	CBI
	RAN5#94-e

	CA_n8A-n78A
	n8 (IMD4 |fn78-3*fn8|)
 n78 (HD4)
	HD, IMD
	RAN5#87-e

	CA_n26A-n66A
	n26 (IMD2)
	IMD
	RAN5#94-e

	CA_n26A-n70A
	n26 (IMD2)
	IMD
	RAN5#94-e

	CA_n28A-n41A
	
	NE
	RAN5#91-e

	CA_n28A-n79A
	
	NE
	RAN5#91-e

	CA_n29A-n66A
	
	NE
	RAN5#94-e

	CA_n29A-n70A
	
	NE
	RAN5#94-e

	CA_n29A-n71A
	n29 (CBI)
	CBI
	RAN5#95-e

	CA_n41A-n66A
	n66 (CBI)
	CBI
	RAN#97

	CA_n41A-n79A
	
	NE
	RAN5#83

	CA_n48A-n66A
	n48 (HD2), n66 (IMD5)
	HD, IMD
	RAN5#94-e

	CA_n48A-n66(2A)
	(NOTE 2)
	NE
	RAN5#95-e

	CA_n48A-n70A
	n70 (IMD2)
	IMD
	RAN5#94-e

	CA_n48A-n71A
	
	NE
	RAN5#94-e

	CA_n48A-n71(2A)
	- 
	NE
	RAN5#95-e

	CA_n48A-n77A
	-
	NE
	RAN5#97-e

	CA_n48B-n66A
	(NOTE 2)
	NE
	RAN5#95-e

	CA_n48B-n70A
	(NOTE 2)
	NE
	RAN5#95-e

	CA_n48B-n71A
	-
	NE
	RAN5#95-e

	CA_n48(2A)-n66A
	(NOTE 2)
	NE
	RAN5#95-e

	CA_n48(2A)-n66(2A)
	(NOTE 2)
	NE
	RAN5#96-e

	CA_n48(2A)-n70A
	(NOTE 2)
	NE
	RAN5#95-e

	CA_n48(2A)-n71A
	-
	NE
	RAN5#95-e

	CA_n48(2A)-n71(2A)
	-
	NE
	RAN5#96-e

	CA_n66A-n70A
	
	NE
	RAN5#94-e

	CA_n66A-n71A
	n66 (IMD4)
	IMD
	RAN5#87-e

	CA_n66A-n77A
	n77 (HD2), n66(IMD2), n66(IMD5)
	HD, IMD
	RAN5#97

	CA_n70A-n71A
	n70 (HD3), n70 (IMD4)
	HD, IMD
	RAN5#85

	CA_n71A-n77A
	n71 (IMD5)
	IMD
	RAN5#97-e

	NOTE 1:	Notations used
NE: Non-exception as defined in TS 38.101-1 [5], meaning single carrier NR requirements apply.
HD: UL Harmonic Distortion, as defined in TS 38.101-1 [5], 7.3A.4
HM: RX Harmonic Mixing, as defined in TS 38.101-1 [5], 7.3A.4
IMD: Intermodulation Distortion, as defined in TS 38.101-1 [5], 7.3A.5
CBI: Cross Band Isolation, as defined in TS 38.101-1 [5], 7.3A.6
NOTE 2: Exception for this band is tested with two carrier case



Table 4.1.3.1-3: Reference Sensitivity test cases per CA configuration (three bands)
	CA config
	Three band refsens exception, victim band (Note 1)
	Requirement coverage (Note 1)
	Test point analysis updated

	CA_n26A-n66A-n70A
	
	NE
	RAN5#94-e

	CA_n26A-n66(2A)-n70A
	
	NE
	RAN5#96-e

	CA_n29A-n66A-n70A
	
	NE
	RAN5#89-e

	CA_n48A-n66A-n71(2A)
	-
	NE
	RAN5#96-e

	CA_n48A-n66(2A)-n70A
	-
	NE
	RAN5#96-e

	CA_n48A-n66(2A)-n71A
	-
	NE
	RAN5#96-e

	CA_n48A-n70A-n71(2A)
	-
	NE
	RAN5#96-e

	CA_n48B-n66A-n70A
	-
	NE
	RAN5#96-e

	CA_n48B-n66A-n71A
	-
	NE
	RAN5#96-e

	CA_n48B-n70A-n71A
	-
	NE
	RAN5#96-e

	CA_n48(2A)-n66A-n70A
	-
	NE
	RAN5#96-e

	CA_n48(2A)-n66A-n71A
	-
	NE
	RAN5#96-e

	CA_n48(2A)-n70A-n71A
	-
	NE
	RAN5#96-e

	CA_n66A-n70A-n71A
	
	NE
	RAN5#87-e

	NOTE 1:	Notations used
NE: Non-exception as defined in TS 38.101-1 [5], meaning single carrier NR requirements apply.
HD: UL Harmonic Distortion, as defined in TS 38.101-1 [5], 7.3A.4
HM: RX Harmonic Mixing, as defined in TS 38.101-1 [5], 7.3A.4
IMD: Intermodulation Distortion, as defined in TS 38.101-1 [5], 7.3A.5
CBI: Cross Band Isolation, as defined in TS 38.101-1 [5], 7.3A.6



Table 4.1.3.1-4: Reference Sensitivity test cases per CA configuration (four bands)
	CA config
	Four band refsens exception, victim band (Note 1)
	Requirement coverage (Note 1)
	Test point analysis updated

	TBD
	
	TBD
	TBD

	NOTE 1:	No exceptions can occur for four bands.



Table 4.1.3.1-5: Reference Sensitivity test cases per CA configuration (five bands)
	CA config
	Five band refsens exception, victim band (Note 1)
	Requirement coverage (Note 1)
	Test point analysis updated

	TBD
	
	TBD
	TBD

	NOTE 1:	No exceptions can occur for five bands.



For CA configurations affected by exceptions the test frequency cannot be freely chosen. One test frequency per exception requirement is sufficient to test the requirement, in addition to testing the case where the exception is avoided. This is indicated in Table 4.1.3.1-6. Exceptions in TS 38.101-1 [5] clause 7.3A.5 (2UL intermodulation) are not specified since the test frequency and channel bandwidth is already specified in TS 38.101-1 [5].

Table 4.1.3.1-6: Test frequency selection per band pair for exceptions avoidable by test frequency setting (UL harmonics, Rx mixing, cross band isolation)UL harmonics exception
	Band pair (Note 2)
	Frequency
	Channel BW [MHz]
	Comment

	n1A / n77A
	Mid / Low
	Highest(50)/Highest(100)
	Non-exception. Not overlapping interference since BWINT=2*50 MHz, FINT (550) ≥ (100+100)/2.To be used in test cases 7.3A.1 to 7.3A.4

	
	Mid / 3900
	20/ Highest
	Exception Note 2 of TS 38.101 table 7.3A.4-1

	
	Mid / 3870
	20/20
	Exception Note 3 of TS 38.101 table 7.3A.4-1

	n2A/n48A
	Mid/Mid
	Highest(40)/Highest(40)20/20
	Non-exception. Not overlapping interference since BWINT=2*40 MHz, FINT (135) ≥ (80+40)/2.To be used in test cases in 7.3A.1 to 7.3A.4

	n2A/n48A
	UL 1860 MHz / DL 3690 MHz
	20/20
	Exception Note 3 of TS 38.521 Table 7.3A.0.4-1

	n2A/n77A
	Mid / 3850 Mhz
	20/100
	Non-exception. Not overlapping interference since BWINT=2*20 MHz, FINT (90) ≥ (40+100)/2.To be used in test cases 7.3A.1 to 7.3A.4

	
	UL 1860 MHz / DL 3720 MHz
	20/100
	Exception Note 2 of TS 38.101 Table 7.3A.4-1

	
	UL 1860 MHz / DL 3690 MHz
	20/20
	Exception Note 3 of TS 38.521 Table 7.3A.0.4-1

	n3A / n77A
	TBD/TBD
	Highest/Highest
	Non-exception. To be used in test cases 7.3A.1 to 7.3A.4

	
	TBD/TBD
	Highest/Highest
	Exception Note 2 of TS38.101 table 7.3A.4-1

	
	TBD/TBD
	20/20
	Exception Note 3 of TS38.101 table 7.3A.4-1

	n3A / n78A
	Mid/High
	Highest(50)/Highest(100)
	Non-exception. Not overlapping interference since BWINT=2*50 MHz, FINT (255) ≥ (100+100)/2.To be used in test cases 7.3A.1 to 7.3A.4

	
	Mid/3495 MHz
	Highest/Highest
	Exception Note 2 of TS38.101 table 7.3A.4-1

	
	Mid/3465 MHz
	20/20
	Exception Note 3 of TS38.101 table 7.3A.4-1

	n5A/n77A
	Mid/Mid
	Highest(20)/ Highest(100)
	Non-exception. Not overlapping interference since BWINT=5*20 MHz, FINT (432.5) ≥ (100+100)/2 for HD5 and BWINT=4*20+100 MHz, FINT (224) ≥ (180+100)/2 for HM4.To be used in test cases in 7.3A.1 to 7.3A.4

	
	UL 834 MHz / DL 3336 MHz
	20/100
	Exception Note 4 of TS 38.101-1 table 7.3A.4-1

	
	UL 834 MHz / DL 4170 MHz
	20/100
	Exception Note 5 TS 38.101-1 table 7.3A.4-1

	n5A / n78A
	Mid/High
	Highest(20)/Highest(100)
	Non-exception. Not overlapping interference since BWINT=5*20 MHz, FINT (432.5) ≥ (100+100)/2 for HD5 and BWINT=4*20+100 MHz, FINT (224) ≥ (180+100)/2 for HM4.To be used in test cases 7.3A.1 to 7.3A.4 in TS 38.521-1 [2]

	
	Mid/3346 MHz
	Highest/Highest
	Exception Note 4 of TS 38.101 [5] table 7.3A.4-1

	
	Mid/3316 MHz
	20/20
	Exception Note 5 of TS 38.101 [5] table 7.3A.4-1

	n8A / n78A
	Mid/High
	Highest(20)/Highest(100)
	Non-exception. Not overlapping interference since BWINT=4*20 MHz, FINT (160) ≥ (80+100)/2.To be used in test cases 7.3A.1 to 7.3A.4

	
	Mid/3590 MHz
	Highest/Highest
	Exception Note 5 4 of TS38.101 table 7.3A.4-1

	n66A/n77A
	Mid/Mid
	Highest(45)/Highest(100)5/10
20/100
	Non-exception. Not overlapping interference since BWINT=2*45 MHz, FINT (260) ≥ (90+100)/2.To be used in test cases in 7.3A.1 to 7.3A.4

	
	UL 1750 MHz / DL 3500 MHz
	5/10
	Exception Note 2 of TS 38.101 Table 7.3A.4-1

	
	UL 1750 MHz / DL 3500 MHz
	20/100
	Exception Note 2 of TS 38.101 Table 7.3A.4-1

	
	UL 1712.5 MHz / DL 3400 MHz
	5/10
	Exception Note 6 of TS 38.101 Table 7.3A.4-1

	n70A / n71A
	Mid/High
	Highest(25 /Highest(20)
	Non-exception. Not overlapping interference since BWINT=3*20 MHz, FINT (56.5) ≥ (60+25)/2. To be used in test cases 7.3A.1 to 7.3A.4

	
	Low/Low
	Highest / 10
	Exception Note 9 of TS38.101 table 7.3A.4-1
n71 UL RB allocation 20@10

	
	Low/Low
	5 / 5
	Exception Note 9 of TS38.101 table 7.3A.4-1
n71 UL RB allocation 8@10

	NOTE 1:	This selection is used in test case 7.3A.1_1 unless otherwise stated.
NOTE 2:	Aggressor band in bold.
NOTE 3: 	Non-exception test frequencies are required to be used in test cases 7.3A.1, 7.3A.2, 7.3A.3, 7.3A.4 which are also referred to in other Rx test cases under chapter 7 of TS38.521-1 [2]
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4.3.3	Test point analysis per EN-DC configuration
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[bookmark: _Toc59039996]This clause contains information on test point analysis and status for FR1 EN-DC test cases in TS 38.521-3 [4] clause 7. The analyses are performed per EN-DC configuration in Table 4.3.3.1-1, Table 4.3.3.1-2 and Table 4.3.3.1-3.
Table 4.3.3.1-1: Reference Sensitivity test cases per EN-DC configuration (2CC)
	Band or 
band configuration
	Single UL
	Refsens exception, victim band (NOTE 2)
	Requirement coverage
(NOTE 2)
	Comments

	DC_(n)XAA

	5
	Only single UL requirements defined
	5
	Exception
	RAN5#92-e

	12
	Only single UL requirements defined
	12
	Exception
	RAN5#92-e

	38
	Only single UL requirements defined
	N/A
	NE
	RAN5#88-e

	41
	Yes
	N/A
	NE
	RAN5#88-e

	48
	Only single UL requirements defined
	N/A
	NE
	RAN5#88-e

	71
	Yes
	71
	Exception
	RAN5#88-e 

	DC_XA_nXA

	DC_2A_n2A
	Only single UL requirements defined
	N/A
	NE
	RAN5#88-e

	DC_3A_n3A
	Yes
	3
	Exception
	RAN5#88-e

	DC_5A_n5A
	Only single UL requirements defined
	N/A
	NE
	RAN5#88-e

	DC_7A_n7A
	Only single UL requirements defined
	N/A
	NE
	RAN5#88-e

	DC_41A_n41A
	Only single UL requirements defined
	N/A
	NE
	RAN5#88-e

	DC_48A_n48A
	Only single UL requirements defined
	N/A
	NE
	RAN5#88-e

	DC_66A_n66A
	Only single UL requirements defined
	N/A
	NE
	RAN5#88-e

	DC_71A_n71A
	Only single UL requirements defined
	N/A
	NE
	RAN5#92-e

	DC_XA-nYA (NOTE 1)

	DC_1A_n3A
	Yes
	1 (IMD3)
CBI
	NE
IMD3
CBI, CBI avoid
	RAN5#89-e

	DC_1A_n7A
	No
	N/A
	NE
	RAN5#94-e

	DC_1A_n8A
	No
	1 (IMD4)
	NE
IMD4
	RAN5#95-e

	DC_1A_n77A
	No
	n77 (HD2)
B1 (IMD2)
B1 (IMD4)
	NE
HD
IMD2
IMD4
	Added at RAN5#96-e

	DC_1A_n78A
	No
	1 (IMD4)
	NE
IMD4
	RAN5#88-e

	DC_2A_n41A
	No
	2 (CBI)
	NE
CBI
	Added at RAN5#96-e

	DC_2A_n66A
	No
	3 (IMD3)
n66 (IMD5)
	NE
IMD3
IMD5
	RAN5#94-e

	DC_2A_n71A
	No
	2 (HD3)
n71 (HM)
	NE
HD
HM
	RAN5#93-e

	DC_2A_n77A
	No
	n77 (HD)
2 (HM)
2 (IMD2)
2 (IMD4)
2 (IMD5)
	NE
HD, HD avoid
HM, HM avoid
IMD2 PC2&PC3
IMD4 PC2&PC3
IMD5 PC3
	RAN5#94-e

	DC_2A_n78A
	No
	n78 (HD2)
2 (IMD2)
2 (IMD4)
	NE
HD
IMD2
IMD4
	RAN5#94-e

	DC_3A_n1A
	Yes
	1 (IMD3)
CBI
	NE
IMD3
CBI, CBI avoid
	RAN5#89-e

	DC_3A_n5A
	Yes
	3 (IMD4)
n5 (IMD2)
	NE
IMD2
IMD4
	RAN5#94-e

	DC_3A_n8A
	No
	3 (IMD5)
n8 (IMD4)
	NE
IMD4
IMD5
	RAN5#96-e

	DC_3A_n28A
	No
	N/A
	NE
	RAN5#95-e

	DC_3A_n77A
	No
	n77 (HD2)
B3 (HM)
B3 (IMD2)
B3 (IMD4)
	NE
HD
HM
IMD2
IMD4
	Added at RAN5#96-e

	DC_3A_n78A
	Yes
	3 (IMD2)
3 (IMD4)
3 (HD)
n78 (HM)
	NE
IMD2 PC2&PC3
IMD4 PC2&PC3
HD
HM, HM avoid
	RAN5#89-e

	DC_5A_n66A
	Yes
	5 (IMD2)
	NE (anchor agnostic)
IMD2
	RAN5#93-e

	DC_5A_n77A
	No
	n77 (HD)
5 (IMD4)
5 (IMD5)
	NE
HD, HD avoid
IMD4 PC2&PC3
IMD5 PC3
	RAN5#94-e

	DC_5A_n78A
	No
	n78 (HD4)
B5 (IMD4)
	NE
HD, HD avoid
IMD4 
	Added at RAN5#96-e

	DC_7A_n1A
	No
	N/A
	NE
	RAN5#90-e

	DC_7A_n3A
	No
	7 (IMD4|3*fB3-1*fB7|)
	NE, IMD4
	RAN5#90-e

	DC_7A_n5A
	Yes
	n5 (IMD3)
	NE, IMD3
	RAN5#94-e

	DC_7A_n8A
	No
	N/A
	NE
	RAN5#95-e

	DC_7A_n28A
	No
	N/A
	NE
	RAN5#94-e

	DC_7A_n78A
	No
	CBI
	NE, CBI
	RAN5#94-e

	DC_8A_n1A
	No
	n1 (IMD4 |2*fB1-2*fB8|)
	NE, IMD4
	RAN5#90-e

	DC_8A_n3A
	No
	8 (IMD4 |3*fB8-1*fB3|),
n3 (IMD5 |4*fB8-1*fB3|)
	NE, IMD4, IMD5
	RAN5#90-e

	DC_8A_n20A
	Yes
	8 (IMD3)
n20 (IMD3)
	NE
IMD3
	RAN5#94-e

	DC_8A_n28A
	No
	N/A
	NE
	RAN5#95-e

	DC_8A_n77A
	No
	8 (HD4),
8 (IMD4)
	NE
HD, HD avoid
IMD4
	RAN5#92-e

	DC_8A_n78A
	No
	N78 (HD4),
8 (IMD4)
	NE
HD, HD avoid
IMD4
	Added at RAN5#96-e

	DC_8A_n79A
	No
	n79 (HD5),
8 (IMD5)
	NE
HD, HD avoid
IMD5
	Added at RAN5#96-e

	DC_11A_n77A
	No
	N/A
	NE
	RAN5#91-e

	DC_11A_n78A
	No
	N/A
	NE
	RAN5#91-e

	DC_11A_n79A
	No
	11 (HM)
	NE
HM, HM avoid
	RAN5#92-e

	DC_12A_n66A
	No
	N66 (HD3)
	NE
HD, HD avoid
	RAN5#97

	DC_13A_n77A
	No
	n77 (HD)
13 (HM)
13 (IMD5)
	NE
HD, HD avoid
HM, HM avoid
IMD5 PC2&PC3
	RAN5#94-e

	DC_18A_n77A
	No
	n77 (HD5)
	NE
HD
	RAN5#97

	DC_18A_n78A
	No
	N/A
	NE
	RAN5#97

	DC_19A_n79A
	No
	19 (HM |5*fB19DL-1*fB79|),
	NE,
HM, HM avoid
	RAN5#90-e

	DC_20A_n1A
	No
	N/A
	NE
	RAN5#90-e

	DC_20A_n3A
	No
	n3 (IMD4),
20 (IMD4)
	NE
IMD4
	RAN5#89-e

	DC_20A_n7A
	DC_20_n7
	20 (IMD3)
	NE
IMD3
	RAN5#94-e

	DC_20A_n8A
	DC_20_n8
	20 (IMD3)
n8 (IMD3)
	NE
IMD3
	RAN5#95-e

	DC_20A_n78A
	No
	20 (IMD4),
n78 (HD)
	NE
IMD4,
HD, HD avoid
	RAN5#88-e

	DC_21A_n79A
	No
	B21 HM
B21 IMD3
	NE
HM, HD avoid
IMD3
	Added at RAN5#96-e

	DC_25A_n41A
	No
	N/A
	NE
	RAN5#91-e

	DC_26A_n41A
	No
	n41 (HD3),
26 (IMD3)
	NE
HD, HD avoid
IMD
	RAN5#92-e

	DC_26A_n77A
	No
	n77 (HD4),
26 (IMD4)
	NE
HD, HD avoid
IMD
	RAN5#92-e

	DC_26A_n78A
	No
	n78 (HD4),
26 (IMD4)
	NE
HD, HD avoid
IMD
	RAN5#92-e

	DC_26A_n79A
	No
	26 (HM |4*fB26DL-1*fB79|)
	NE
HM, HM avoid
	RAN5#92-e

	DC_28A_n5A
	No
	CBI
	NE
CBI, CBI avoid
	RAN5#94-e

	DC_28A_n7A
	No
	N/A
	NE
	RAN5#94-e

	DC_28A_n77A
	No
	n77 (HD),
n77 (HM),
28 (IMD5)
	NE (HD avoid),
HD, HM, IMD5
	RAN5#92-e

	DC_28A_n78A
	No
	n78 (HD),
28 (IMD5)
	NE (HD avoid),
HD, IMD5
	RAN5#92-e

	DC_30A_n66A
	No
	n66 (CBI)
	NE
CBI
	RAN5#97

	DC_40A_n1A
	No
	N/A
	NE
	RAN5#89-e

	DC_40A_n78A
	No
	40 (HM)
	NE
HM, HM avoid
	RAN5#89-e

	DC_40A_n79A
	No
	N/A
	NE
	RAN5#94-e

	DC_41A_n77A (NOTE 3)
	No
	41 (HM |3*fB41DL-2*fB77|),
41 (CBI), n77 (CBI)
	NE
HM
CBI
	RAN5#92-e

	DC_41A_n78A (NOTE 3)
	No
	41 (HM |3*fB41DL-2*fB77|),
41 (CBI), n78 (CBI)
	NE
HM
CBI
	RAN5#92-e

	DC_42A_n77A
	Only single UL requirements defined
	N/A
	NE
	RAN5#91-e

	DC_48A_n66A
	No
	48 (HD2)
66 (IMD5)
	NE (anchor agnostic)
HD2
IMD5
	RAN5#92-e

	DC_66A_n2A
	DC_66_n2
	n2 (IMD3)
66 (IMD5)
	NE (anchor agnostic)
IMD3
IMD5
	RAN5#93-e

	DC_66A_n5A
	No
	n5 (IMD2)
	NE
IMD2
	RAN5#97

	DC_66A_n71A
	No
	66 (IMD4)
	NE (anchor agnostic)
IMD4
	RAN5#93-e

	DC_66A_n77A
	No
	n77 (HD)
66 (IMD2)
66 (IMD5)
	NE
HD, HD avoid
IMD2 PC2&PC3
IMD5 PC2&PC3
	RAN5#94-e

	DC_66A_n78A
	No
	n78 (HD2)
66 (IMD5)
	NE (anchor agnostic)
HD2
IMD5
	RAN5#93-e

	NOTE 1:	If single UL is allowed in a DC_XA_nYA configuration the IMD requirements does not apply for UEs supporting UE capability singleUL-Transmission.
NOTE 2:	Notations used
NE: Non-exception as defined in TS 38.101-3 [7], meaning standalone LTE in TS 36.101 [8] and NR in 38.101-1 [5] requirements apply.
HD: UL Harmonic Distortion, as defined in TS 38.101-3 [7], 7.3B.2.3.1
HM: RX Harmonic Mixing, as defined in TS 38.101-3 [7], 7.3B.2.3.2
IMD: Intermodulation Distortion, as defined in TS 38.101-3 [7], 7.3B.2.3.5
CBI: Cross Band Isolation, as defined in TS 38.101-3 [7], 7.3B.2.3.4
HD avoid: single carrier requirements apply with aggressor of UL Harmonic Distortion active.
HM avoid: single carrier requirements apply with aggressor of RX Harmonic Mixing active.
CBI avoid: single carrier requirements apply with aggressor of Cross Band Isolation active.
NOTE 3:	HM cannot be avoided with aggressor still active since CBI exception always exists. Therefore, no HM avoid test point is added.



Table 4.3.3.1-2: Reference Sensitivity test cases per EN-DC configuration (3CC)
	Band or band configuration
	Single UL
	UL config
	Refsens exception, victim band
	Requirement coverage
(NOTE 2)
	Fallback DC configurations
	Comments

	DC_(n)XCA

	41
	Yes
	DC_(n)41AA
	N/A
	NE
	DC_(n)41AA
DC_41A_n41A
	RAN5#89-e

	41
	Yes
	DC_41A_n41A
	N/A
	NE
	DC_(n)41AA
DC_41A_n41A
	RAN5#89-e

	48
	Only single UL requirements defined
	DC_(n)48AA
	N/A
	NE
	DC_(n)48AA
DC_48A_n48A
	RAN5#89-e

	48
	Only single UL requirements defined
	DC_48A_n48A
	N/A
	NE
	DC_(n)48AA
DC_48A_n48A
	RAN5#89-e

	DC_XA_nYC

	DC_3A_n78C
	Yes
	DC_3A_n78A
	N/A
	NE
	
	RAN5#93-e

	DC_XA_nY(2A)

	FFS
	
	
	
	
	
	

	[bookmark: _Hlk54685506]DC_XA_nYA-nZA

	DC_1A_n28A-n78A
	No
	DC_1A_n28A
	n78 (3 band IMD3)
	NE, IMD3
	
	RAN5#92-e

	
	No
	DC_1A_n78A
	n28 (3 band IMD5)
	NE, IMD5
	
	RAN5#92-e

	DC_3A_n28A-n78A
	No
	DC_3A_n28A
	n78 (3 band IMD5)
	NE, IMD5
	
	RAN5#92-e

	
	Yes
	DC_3A_n78A
	No 3CC exception
	No test required
	
	

	DC_7A_n5A-n78A
	Yes
	DC_7A_n5A
	No 3CC exception
	No test required
	
	RAN5#94-e

	
	No
	DC_7A_n78A
	No 3CC exception
	No test required
	
	RAN5#94-e

	DC_7A_n28A-n78A
	No
	DC_7A_n28A
	n78 (3 band IMD2)
	NE, IMD2
	
	RAN5#92-e

	
	No
	DC_7A_n78A
	n28 (3 band IMD2)
	NE, IMD2
	
	

	DC_20A_n28A-n78A
	No
	DC_20A_n28A
	n78 (3 band IMD4)
	NE, IMD4
	
	RAN5#93-e

	
	No
	DC_20A_n78A
	n28 (3 band IMD4)
	NE, IMD4
	
	RAN5#93-e

	DC_28A_n7A-n78A
	No
	DC_28A_n7A
	n78 (3 band IMD2)
	NE, IMD2
	
	RAN5#94-e

	
	No
	DC_28A_n78A
	n7 (3 band IMD2)
	NE, IMD2
	
	RAN5#94-e

	DC_XA-YA_nZA

	DC_1A-3A_n28A
	No
	DC_1A_n28A
	3 (3 band IMD5)
	IMD5
	
	RAN5#92-e

	
	No
	DC_3A_n28A
	1 (3 band IMD4)
	IMD4
	
	RAN5#92-e

	DC_1A-7A_n3A
	Yes
	DC_1A_n3A
	No 3CC exception
	No test required
	
	

	
	No
	DC_7A_n3A
	
	
	
	

	DC_1A-7A_n28A
	No
	DC_1A_n28A
	7 (3 band IMD2)
	IMD2
	
	RAN5#92-e

	
	No
	DC_7A_n28A
	No 3 band exception
	No test required
	
	RAN5#92-e

	DC_1A-7A_n78A
	No
	DC_1A_n78A
	7 (IMD4 |3*fB1-1*fB78|)
	IMD4
	
	

	
	No
	DC_7A_n78A
	1 (IMD4 |2*fB7-2*fB78|)
	IMD4
	
	

	DC_1A-8A_n3A
	Yes
	DC_1A_n3A
	No 3CC exception
	No test required
	
	

	
	No
	DC_8A_n3A
	
	
	
	

	DC_1A-20A_n3A
	Yes
	DC_1A_n3A
	No 3CC exception
	No test required
	
	

	
	No
	DC_20A_n3A
	
	
	
	

	DC_1A-20A_n8A
	No
	DC_1A_n8A
	20 (3 band IMD4)
	IMD4
	
	RAN5#95-e

	
	Yes
	DC_20A_n8A
	No 3CC exception
	-
	
	RAN5#95-e

	DC_1A-20A_n28A
	No
	DC_1A_n28A
	No 3CC exception
	No test required
	
	RAN5#93-e

	
	No
	DC_20A_n28A
	No 3CC exception
	No test required
	
	RAN5#93-e

	DC_1A-20A_n78A
	No
	DC_1A_n78A
	20 (IMD5 |
	IMD5
	
	

	
	No
	DC_20A_n78A
	1 (IMD3 
	IMD3
	
	

	DC_1A-28A_n3A
	Yes
	DC_1A_n3A
	1 (3 band IMD4)
	IMD4
	Yes
	RAN5#90-e

	
	No
	DC_28A_n3A
	No 3CC exception
	-
	No
	

	DC_1A-28A_n5A
	No
	DC_1A_n5A
	No 3CC exception
	No test required
	
	RAN5#95-e

	
	No
	DC_28A_n5A
	
	
	
	

	DC_1A-28A_n78A
	No
	DC_1A_n78A
	28 (3 band IMD3)
	IMD3
	
	RAN5#92-e

	
	No
	DC_28A_n78A
	1 (3 band IMD5)
	IMD5
	DC_28A_n78A
	

	DC_2A-66A_n41A
	No
	DC_2A_n41A
	2 (3 band IMD4)
	IMD4
	
	RAN5#96-e

	
	No
	DC_66A_n41A
	No 3CC exception
	
	
	

	DC_3A-7A_n1A
	Yes
	DC_3A_n1A
	No 3CC exception
	No test required
	
	RAN5#90-e

	
	No
	DC_7A_n1A
	No 3CC exception
	
	
	

	DC_3A-7A_n5A
	Yes
	DC_3A_n5A
	7 (3 band IMD2)
	IMD2
	
	RAN5#95-e

	
	Yes
	DC_7A_n5A
	No 3CC exception
	-
	
	RAN5#95-e

	DC_3A-7A_n8A
	No
	DC_3A_n8A
	7 (3 band IMD2, IMD3)
	IMD2, IMD3
	
	RAN5#96-e

	
	No
	DC_7A_n8A
	No 3CC exception
	No test required
	
	RAN5#96-e

	DC_3A-7A_n28A
	No
	DC_3A_n28A
	7 (3 band IMD3)
	IMD3
	
	RAN5#92-e

	
	No
	DC_7A_n28A
	3 (3 band IMD2)
	IMD2
	
	RAN5#92-e

	DC_3A-8A_n28A
	No
	DC_3A_n28A
	No 3CC exception
	No test required
	
	RAN5#95-e

	
	No
	DC_8A_n28A
	
	
	
	

	DC_3A-20A_n1
	Yes
	DC_3A_n1A
	No 3CC exception
	No test required
	
	

	
	No
	DC_20A_n1A
	
	
	
	

	DC_3A-20A_n8A
	No
	DC_3A_n8A
	No 3CC exception
	No test required
	
	RAN5#96-e

	
	Yes (DC_20_n8)
	DC_20A_n8A
	3 (3 band IMD4)
	IMD4
	
	RAN5#96-e

	DC_3A-20A_n28A
	No
	DC_3A_n28A
	No 3CC exception
	No test required
	
	RAN5#92-e

	
	No
	DC_20A_n28A
	3 (3 band IMD4)
	IMD4
	
	RAN5#92-e

	DC_3A-20A_n78
	Yes
	DC_3A_n78A
	No 3CC exception
	
	
	

	
	No
	DC_20A_n78A
	3 (3 band IMD3)
	IMD3
	
	

	DC_3A-28A_n78A
	Yes
	DC_3A_n78A
	No 3CC exception
	
	DC_3A_n78A
	RAN5#92-e

	
	No
	DC_28A_n78A
	3 (3 band IMD3)
	IMD3
	DC_28A_n78A
	

	DC_3A-40A_n1A
	Yes
	DC_3A_n1A
	40 (3 band IMD5)
	IMD5 if UE supporting dual UL
	
	

	
	No
	DC_40A_n1A
	No 3CC exception
	
	
	

	DC_3A-41A_n77A
	Yes
	DC_3A_n77A
	41 (IMD5 |3*fB3-2*fB77|)
	IMD5
	
	RAN5#97

	
	No
	DC_41A_n77A
	3 (IMD3 |2*fB41-1*fB77|)
	IMD3
	
	RAN5#97

	DC_7A-8A_n3A
	No
	DC_7A_n3A
	8 (3 band IMD3)
	IMD3
	
	RAN5#95-e

	
	No
	DC_8A_n3A
	7 (3 band IMD2)
7 (3 band IMD3)
	IMD2, IMD3
	
	RAN5#95-e

	DC_7A-20A_n1A
	No
	DC_20A_n1A
	20 (3 band IMD5)
	IMD5
	
	RAN5#90-e

	
	No
	DC_7A_n1A
	No 3CC exception
	_
	
	

	DC_7A-20A_n3A
	No
	DC_7A_n3A
	20 (IMD2 |1*fB7-1*fB3)
	NE, IMD2
	
	

	
	No
	DC_20A_n3A
	7 (IMD2 |1*fB3+1*fB20)
	NE, IMD2
	
	

	DC_7A-20A_n8A
	No
	DC_7A_n8A
	20 (3 band IMD3)
	IMD3
	
	RAN5#95-e

	
	Yes
	DC_20A_n8A
	7 (3 band IMD3)
	IMD3
	
	RAN5#95-e

	DC_7A-20A_n28A
	No
	DC_7A_n28A
	No 3CC exception
	No test required
	
	RAN5#92-e

	
	No
	DC_20A_n28A
	7 (3 band IMD5)
	IMD 5
	
	

	DC_7A-20A_n78A
	No
	DC_7A_n78A
	20 (3 band IMD2)
20 (3 band IMD5)
	IMD2, IMD5
	
	

	
	No
	2 DC_0A_n78A
	7 (3 band IMD2)
	IMD2
	
	

	DC_7A-28A_n3A
	No
	DC_7A_n3A
	28 (3 band IMD2)
	IMD2
	
	RAN5#90-e

	
	No
	DC_28A_n3A 
	7 (3 band IMD3)
	IMD3
	
	

	DC_7A-28A_n5A
	Yes
	DC_7A_n5A
	28 (3 band IMD5)
	IMD5
	
	RAN5#95-e

	
	No
	DC_28A_n5A 
	7 (3 band IMD5)
	IMD5
	
	RAN5#95-e

	DC_7A-28A_n78A
	No
	DC_7A_n78A
	28 (3 band IMD2)
28 (3 band IMD5)
	IMD2, IMD5
	
	RAN5#92-e

	
	No
	DC_28A_n78A 
	7 (3 band IMD2)
	IMD2
	DC_28A_n78A
	

	DC_18A-41A_n77A
	No
	DC_18A_n77A
	No 3CC exception
	No test required
	
	Added at RAN5#95-e

	
	No
	DC_41A_n77A
	18 (IMD5 |2*fB77-3*fB41|)
	IMD5
	
	

	DC_18A-41A_n78A
	No
	DC_18A_n78A
	No 3CC exception
	No test required
	
	Added at RAN5#95-e

	
	No
	DC_41A_n78A
	18 (IMD5 |2*fB78-3*fB41|)
	IMD5
	
	

	DC_(n)XAA-nYA

	FFS
	
	
	
	
	
	

	DC_XA_nXA_nYA

	FFS
	
	
	
	
	
	

	[bookmark: OLE_LINK23][bookmark: OLE_LINK24]NOTE 1:	If single UL is allowed in a DC_XA_nYA configuration the IMD requirements does not apply for UEs supporting UE capability singleUL-Transmission.
NOTE 2:	Notations used
NE: Non-exception as defined in TS 38.101-3 [7], meaning standalone LTE in TS 36.101 [8] and NR in 38.101-1 [5] requirements apply.
HD: UL Harmonic Distortion, as defined in TS 38.101-3 [7], 7.3B.2.3.1
HM: RX Harmonic Mixing, as defined in TS 38.101-3 [7], 7.3B.2.3.2
IMD: Intermodulation Distortion, as defined in TS 38.101-3 [7], 7.3B.2.3.5
CBI: Cross Band Isolation, as defined in TS 38.101-3 [7], 7.3B.2.3.4



[bookmark: _Hlk62808586]Table 4.3.3.1-3: Reference Sensitivity test cases per EN-DC configuration (4CC)
	Band or band configuration
	Single UL
	UL config
	Refsens exception, victim band
	Requirement coverage
(NOTEote 2)
	Fallback DC configurations
	Comments

	DC_(n)XDA

	41
	Yes
	DC_(n)41AA
	N/A
	[bookmark: OLE_LINK21][bookmark: OLE_LINK22]NE
	DC_(n)41CA
DC_41C_n41A
	RAN5#89-e

	41
	Yes
	DC_41A_n41A
	N/A
	NE
	N/A
	RAN5#89-e

	48
	Only single UL requirements defined
	DC_(n)48AA
	N/A
	NE
	DC_(n)48CA
DC_48C_n48A
	RAN5#89-e

	48
	Only single UL requirements defined
	DC_48A_n48A
	N/A
	NE
	N/A
	RAN5#89-e

	DC_XA_nY(2A)-nZA

	FFS
	
	
	
	
	
	

	DC_XA_nYA-nZC

	FFS
	
	
	
	
	
	

	NOTE 1:	If single UL is allowed in a DC_XA_nYA configuration the IMD requirements does not apply for UEs supporting UE capability singleUL-Transmission.
NOTE 2:	Notations used
NE: Non-exception as defined in TS 38.101-3 [7], meaning standalone LTE in TS 36.101 [8] and NR in 38.101-1 [5] requirements apply.
HD: UL Harmonic Distortion, as defined in TS 38.101-3 [7], 7.3B.2.3.1
HM: RX Harmonic Mixing, as defined in TS 38.101-3 [7], 7.3B.2.3.2
IMD: Intermodulation Distortion, as defined in TS 38.101-3 [7], 7.3B.2.3.5
CBI: Cross Band Isolation, as defined in TS 38.101-3 [7], 7.3B.2.3.4



For EN-DC configurations affected by exceptions, the test frequency cannot be freely chosen. One test frequency per exception requirement is sufficient to test the requirement. This is indicated in Table 4.3.3.1-4 following the frequency relation formulas defined in clause D.2.3. Exceptions in TS 38.101-3 clause 7.3A.5 (2UL intermodulation) are not specified since the test frequency and channel bandwidth is already specified in TS 38.101-1.

Table 4.3.3.1-4: Test frequency selection per band pair for exceptions avoidable by test frequency setting (UL harmonics, Rx mixing, cross band isolation)
	Band set 
(Note 2)
	Frequency
	Channel BW [MHz]
	Exception type
	Comments

	1A / n3A
	Mid/Mid
	Highest/Highest
	-
	Non-Exception.

	
	Low/High
	20 / 40
	Cross band isolation
	Exception in TS 38.101-3 table 7.3B.2.3.4-1

	1A/77A
	UL 1950/ DL 3900
	20/100
	UL Harmonic Interference
	Exception Note 2 and 13 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL 1950/ DL 3870
	20/20
	UL Harmonic Interference
	Exception Note 3 and 13 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL 1950/UL 4090.005
	5/5
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	
	UL 1950/ UL3709.005
	5/5
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	2A / n41A
	High/Low
	20/100
	Cross band isolation
	Exception in TS 38.101-3 table 7.3B.2.3.4-1

	2A/71A
	DL1980 MHz/ UL665.5 MHz
	20/5
	UL Harmonic Interference
	Exception Note 11 of TS 38.101-3 table 7.3B.2.3.1-1

	
	DL1980 MHz/ UL673 MHz
	20/10
	UL Harmonic Interference
	Exception Note 12 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL1881 MHz/UL Low
	20/20
	Receiver Harmonic Mixing
	Exception Note 4 in TS 38.101-3 Table 7.3B.2.3.2-1

	2A/n77A
	UL 1860 MHz / DL 3720 MHz
	20/100
	UL Harmonic Interference
	Exception Note 2, 13 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL 1860 MHz / DL 3690 MHz
	20/20
	UL Harmonic Interference
	Exception Note 3 of TS 38.101-3 table 7.3B.2.3.1-1

	
	DL Mid (1960) / UL 3920
	20/100
	Receiver harmonic mixing HM2
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	UL 1860 MHz / DL 3850 MHz
	20/100
	
	HD avoid

	
	DL Mid  / UL Mid 
	20/100
	
	HM avoid

	2A/78A
	DL 3740 MHz / UL 1870 MHZ
	Highest (20 MHz) / Highest (100 MHz)
	UL Harmonic Interference HD2
	Exception Note 2, 13 of TS38.101-3 table 7.3B.2.3.1-1

	
	DL 3740 MHz / UL 1885 MHz
	20 MHz) / Highest (20 MHz)
	UL Harmonic Interference HD2
	Exception Note 3 of TS38.101-3 table 7.3B.2.3.1-1

	3A / n1A
	Mid/Mid
	Highest/Highest
	-
	Non-Exception.

	
	High/Low
	20 / 20
	Cross band isolation
	Exception in TS 38.101-3 table 7.3B.2.3.4-1

	3A / n41A
	
	
	
	CMCC CR R5-205929

	3A / n77A
3A / n78A
	Mid/High
	Highest/Highest
	-
	Non-Exception.

	
	Mid/3495
	Highest/Highest
	UL Harmonic Interference
	Exception Note 2 of TS 38.101-3 table 7.3B.2.3.1-1

	
	Mid/3525
	20/20
	UL Harmonic Interference
	Exception Note 3 of TS 38.101-3 table 7.3B.2.3.1-1

	
	Mid /3685.005
	20/20
	Receiver Harmonic Mixing
	Receiver Harmonic Mixing Exception in TS 38.101-3 Table 7.3B.2.3.2-1

	
	Low/High
	20/20
	
	Receiver Harmonic Mixing avoided

	
	UL 1740/ UL3574.995
	5/10
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	
	UL 1765/ UL 3435
	5/10
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	5A/n77A
	UL 837.5 MHz / DL 3350.01 MHz
	10/100
	UL Harmonic Interference
	Exception Note 6, 7, 17 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL 829 MHz / DL 4145.01 MHz
	10/100
	UL Harmonic Interference
	Exception Note 4, 5, 17 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL Mid/DL Mid
	10/100
	
	HD avoid

	
	UL 844 MHz/DL 3421.005 MHz
	5/10
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	
	UL 826.5 MHz/DL 4177.5 MHz
	5/10
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	
	
	
	
	

	5A/n78A
	UL 840 MHz / DL 3360 MHz
	10/100
	UL Harmonic Interference
	Exception Note 6, 7, 17 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL 840 MHz / DL 3560.01 MHz
	10/100
	
	HD avoid

	
	UL 844 MHz/UL 3421.005 MHz
	5/10
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	7A / n78A
	High/Low
	20/100
	Cross band isolation
	Exception in TS 38.101-3 table 7.3B.2.3.4-1

	8A /n77A
8A/n78A
	Mid (UL 897.5 MHz) / 3590.01
	Highest (10 MHz) / Highest (100 MHz)
	UL Harmonic Interference HD4
	Exception Note 7 of TS38.101-3 table 7.3B.2.3.1-1

	
	Mid (UL 897.5 MHz) / 3520.005
	Highest (10 MHz) / Highest (100 MHz)
	
	Non-Exception. Not overlapping interference since BWINT=40 MHz, FINT = (40+100)/2 = 70 

	
	UL 897.5/ UL 3634.995
	5/40
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	8A / n79A
	UL 900/DL 4500
	10/100
	UL Harmonic Interference
	Exception Note 4 nad 5 of TS38.101-3 table 7.3B.2.3.1-1

	
	UL 900/DL 4299.99
	10/100
	
	HD avoid

	
	UL 897.5/ UL 4532.505
	5/40
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	11A / n79A
	Mid (DL 1485.9 MHz) / 4457.7
	Highest (10 MHz) / Highest (100 MHz)
	Receiver Harmonic Mixing HM3
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	Mid (DL 1485.9 MHz) / 4512.7 MHz
	Highest (10 MHz) / Highest (100 MHz)
	
	Non-Exception. Not overlapping interference since BWINT=100 MHz, FINT = (100+10)/2 = 55 

	12A/n66A
	UL 710/DL 2130
	10/40
	UL Harmonic Interference
	Exception Note 4 nad 5 of TS38.101-3 table 7.3B.2.3.1-1

	
	UL 710/DL 2165
	10/40
	UL Harmonic avoid
	Non-Exception. Not overlapping interference since BWINT=30 MHz, FINT = (30+40)/2 = 35

	13A/n77A
	UL 782 MHz / DL 3910 MHz
	10/100
	UL Harmonic Interference
	Exception Note 4, 5 of TS 38.101-3 table 7.3B.2.3.1-1

	
	DL Mid (751) / UL 3755
	10/100
	Receiver harmonic mixing
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	UL 782 MHz /DL Mid
	10/100
	
	HD avoid

	
	DL Mid / UL 3850
	10/100
	
	HM avoid

	19A / n79A
	DL 884 MHz / Low (4420.02 MHz)
	10 MHz / 40 MHz
	Receiver Harmonic Mixing HM3
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	DL 884 MHz / Low (4445.02 MHz)
	10 MHz / 40 MHz
	
	Non-Exception. Not overlapping interference since BWINT=40 MHz, FINT = (40+10)/2 = 25 

	20A / n78A
	Mid/Mid
	Highest/Highest
	-
	Non-Exception.

	
	Mid/3388
	Highest/Highest
	UL Harmonic Interference
	Exception Note 7 of TS 38.101-3 table 7.3B.2.3.1-1

	21A / n79A
	DL 1506/UL4518
	20/100
	Receiver Harmonic Mixing HM3
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	DL 1506/ UL 4800
	20/100
	
	Receiver Harmonic Mixing avoid

	
	UL 1457.5/UL 4420.5
	5/40
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	26A / n41A
	High (UL 841.5 MHz) / 2524.5 MHz)
	Highest (15 MHz) / 50 MHz
	UL Harmonic Interference HD3
	Exception Note 9 of TS38.101-3 table 7.3B.2.3.1-1

	
	High (UL 841.5 MHz) / 2572 MHz
	Highest (15 MHz) / 50 MHz
	
	Non-Exception. Not overlapping interference since BWINT=45 MHz, FINT = (45+50)/2 = 47.5

	26A / n77A
26A / n78A
	High (UL 841.5 MHz) / 3366 MHz
	Highest (15 MHz) / Highest (100 MHz)
	UL Harmonic Interference HD4
	Exception Note 7 of TS38.101-3 table 7.3B.2.3.1-1

	
	High (UL 841.5 MHz) / 3446 MHz
	Highest (15 MHz) / Highest (100 MHz)
	
	Non-Exception. Not overlapping interference since BWINT=60 MHz, FINT = (60+100)/2 = 80 

	26A / n79A
	High (DL 886.5 MHz) / 4432.5 MHz)
	Highest (15 MHz) / 60 MHz
	Receiver Harmonic Mixing HM5
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	High (DL 886.5 MHz) / 4470.5 MHz)
	Highest (15 MHz) / 60 MHz
	
	Non-Exception. Not overlapping interference since BWINT=60 MHz, FINT = (60+15)/2 = 37.5 

	30A/n66A
	Low/High
	10/40
	Cross band isolation
	Exception in TS 38.101-3 table 7.3B.2.3.4-1

	40A / n78A
	Low/Mid
	Highest/Highest
	-
	Non-Exception.

	
	Mid/3525
	20/20
	Receiver Harmonic Mixing
	Receiver Harmonic Mixing Exception Note 8 in TS38.101-3 Table 7.3B.2.3.2-1

	41A / n77A
41A / n78A
	Low (DL 2593 MHz) / 3750 MHz)
	Highest (20 MHz) / Highest (100 MHz)
	Receiver Harmonic Mixing HM4
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	Mid (DL 2593 MHz) / 3974.5 MHz)
	Highest (20 MHz) / Highest (100 MHz)
	Cross band isolation
	Not overlapping HM interference since BWINT=240 MHz, FINT = (240+100)/2 = 170

	
	Mid / Mid
	Highest / Highest
	-
	Non-Exception only possible with 1UL in band 41

	48A/n66A
	DL 3555 MHz/ UL 1777.5 MHz
	10/20
	UL Harmonic Interference HD2
	Exception Note 2, 13 of TS38.101-3 table 7.3B.2.3.1-1

	
	DL 3565 MHz/ UL 1770 MHz
	10/20
	UL Harmonic Interference HD2
	Exception Note 3 of TS38.101-3 table 7.3B.2.3.1-1

	66A/n77A
	UL 1720 MHz / DL 3440 MHz
	20/100
	UL Harmonic Interference
	Exception Note 2, 13 of TS38.101-3 table 7.3B.2.3.1-1

	
	UL 1720 MHz / DL 3420 MHz
	20/20
	UL Harmonic Interference
	Exception Note 3 of TS38.101-3 table 7.3B.2.3.1-1

	
	UL Mid  / DL Mid
	20/100
	
	HD avoid

	66A/n78A
	DL 3510 MHz/
UL 1755 MHZ
	Highest (20 MHz) / Highest (100 MHz)
	UL Harmonic Interference HD2
	Exception Note 2, 13 of TS38.101-3 table 7.3B.2.3.1-1

	
	DL 3480 MHz/
UL 1755 MHz
	Highest (20 MHz) / Highest (100 MHz)
	UL Harmonic Interference HD2
	Exception Note 3 of TS38.101-3 table 7.3B.2.3.1-1

	NOTE 1:	This selection is used in test case 7.3B.2.3 unless otherwise stated
NOTE 2:	Aggressor band in bold
NOTE 3: 	Test frequencies defined in this table are required to be used in test cases 7.3B.2.3 and 7.3B.2.3_1.1 of TS38.521-1 [2]
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{Unchanged sections skipped}
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From TS 38.521-1 [2] (Table 7.3.2.4.1-1), the initial conditions used for NR RX reference sensitivity is given below.
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause4.3.1
	Low range, Mid range, High range (NOTE 4)

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest (NOTE 4)
Lowest UL / Lowest DL, Lowest UL / Highest DL (NOTE 3)

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	Full RB (NOTE 1)
	DFT-s-OFDM QPSK
	REFERENCE SENSITIVITY (NOTE 2)

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	REFERENCE SENSITIVITY refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each SCS, channel BW and NR band.
NOTE 3:	According to asymmetric channel bandwidths specified in clause 5.3.6.
NOTE 4:	For n70, in addition to default test configurations, additional configurations shall be used to verify reference sensitivity requirements with the UE TX-RX frequency separation of 295MHz (table 5.4.4-1):
5 MHz CH BW with DL @ low range, UL @ mid range
5 MHz CH BW with DL @ mid range, UL @ high range
10 MHz CH BW with DL @ low range, UL @ high range



For reference, the initial test condition for E-UTRA-CA (inter-band DL CA and UL CA) is listed below: (Table 7.3B.4.1-1 in TS 38.521-1 [2])
	Initial Conditions

	Test Environment as specified in
TS 36.508[7] subclause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS36.508 [7] subclause 4.3.1 for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 7.1-2
	B: Low range, High range
C: Low range, High range (Note 4)

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration across bandwidth combination sets supported by the UE.
	Lowest NRB_agg, Highest NRB_agg
(Notes 3, 4)

	Test Parameters for CA Configurations

	CA Configuration / NRB_agg
	DL Allocation
	UL Allocation

	PCC
NRB
	SCCs
NRB
	CC
MOD
	PCC & SCC RB allocation
	CC
MOD
	NRB_alloc
	PCC & SCC RB allocations
(LCRB @ RBstart)

	6
	25
	QPSK
	6+25
	QPSK
	6
	P_6@0
	-
	-
	-

	15
	50
	QPSK
	15+50
	QPSK
	15
	P_15@0
	-
	-
	-

	25
	25
	QPSK
	25+25
	QPSK
	20
	P_20@0
	-
	-
	-
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This approach which is described in this clause is relying on certain properties of the RAN4 CA requirements and applies to both NR CA and EN-DC.
1.	For E-UTRA, fallbacks are skipped unless there is a documented exception in TS36.521-2. This may cause that a fallback is skipped even if no technical analysis has been made leading to insufficient testing of demanding CA configurations. For NR fallback can only be skipped if there has been a technical analysis performed in TR 38.905.
2.	The RAN4 decision to only specify the affected (aggressor and victim) bands for an exception enables a different approach than in E-UTRA that in most cases makes fallback analysis redundant. This is not entirely true for requirements under clause 7.3A.5 and 7.3A.6 of TS38.101-1 [5] but it is assumed that the same approach can be used also in those cases as it greatly simplifies test cases.
3.	Test cases can be split into default and additional test cases where default test cases only test where there is no exception (single carrier requirements apply), and additional only test the exceptions in TS 38.101-1 [5] clause 7.3A.
4.	Default test cases need to be defined from 2 up to 5 CCs. Since they cover no exception, no fallback analysis is required, and the applicability rule should say that only highest CC number is required (similar to other Rx tests).
5.	As the default test cases are not covering any CA exceptions, there is no need to configure UL CA in these test cases. Single UL configuration is sufficient to fulfil the test purpose.
6.	Additional test cases only need to be defined for 2CC (and for intermodulation also 3CC) since this is sufficient for testing the exception. Adding more CCs is not considered to affect the test result and does not add any value.
7.	Additional test cases only need to consider pure inter-band configurations since requirements are the same for intra-band contiguous or non-contiguous, and the essential aspect to test is the interference between bands.
8.	It is important for sufficient test coverage to ensure that all band combinations with the highest number of CCs supported in the UE can always be tested.
9.	The highest supported CC number may be with a band including an exception that can be avoided by setting a different test frequency (e.g. harmonic interference). In such cases, there is a need to include test points in the default test case so that this CA configuration can be tested without an exception (see example 1 below).
10.	The highest supported CC number may be with a band including an exception that cannot be avoided by setting a different test frequency (e.g. cross band isolation). In this case the test requirements of the default test that are normally general for any CA config need to include this specific exception requirement. In addition, one fallback configuration needs to be tested to ensure test coverage of the single carrier requirement for the victim band that applies in this case. In order to simplify test applicability this fallback configuration will be specified inside the higher order test case (see example 2 below).
11.	The highest supported CC number may be with a band including a limitation that is not present in the lower order fallback (e.g. UL is not possible in one of the bands). In this case, one fallback configuration needs to be tested to ensure test coverage of the single carrier requirement with UL active in the band. In order to simplify test applicability this fallback configuration will be specified inside the higher order test case.
12.	To ensure that it has been checked that the CA configuration has been fully analysed with regard to test configuration and fallback testing, the CA configuration is listed in TR 38.905.
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Reference sensitivity is one of the critical test cases for NR. Considering NR CA testing scenario is very similar to E-UTRA_CA test case, similar Test Environment shall be used for NR CA testing, i.e. NC, TL/VL, TL/VH, TH/VL, TH/VH.
[bookmark: _Toc68073941][bookmark: _Toc75371803][bookmark: _Toc83727871][bookmark: _Toc100005972][bookmark: _Toc106703520][bookmark: _Toc114991116]B.4	Test Frequencies selection
In E-UTRA DL CA and UL CA reference sensitivity testing, Low range and High range are selected for intra-band CA testing. Mid range is selected for inter band E-UTRA CA testing.
Considering NR CA testing scenario is very similar to E-UTRA_CA test case, similar Test Frequencies should be used for NR CA default case.
It is proposed that Low and High Range are tested as default for intra-band and mid range for inter-band. For CA combinations containing intra-band configuration in an inter-band CA configuration it is proposed that low and high range are tested for intra-band CA and mid channel for inter-band without intra-band component. It is also proposed that the fallback configurations from intra-band configuration to single carrier component do not need to be tested even if the test frequency would differ (e.g. XA-YC -> XA-YA fallback does not need to be tested even if YC is tested with low/high frequency and YA would be tested with mid frequency).
For CA configurations affected by exceptions the test frequency cannot be freely chosen. One test frequency per exception requirement is sufficient to test the requirement, in addition to testing the case where the exception is avoided. This is indicated in table 2.3-2. Exceptions in TS 38.101-1 [5] clause 7.3A.5 (2UL intermodulation) are not specified since the test frequency and channel bandwidth is already specified in TS 38.101-1 [5].
Table B.4-1: Void
Proposal 2a: Low range and high range for intra band CA and mid range for inter-band CA shall be selected for NR in default test cases 7.3A.1 to 7.3A.4 in general, but final selection is band dependent. For CA combinations containing intra-band configuration in an inter-band CA configuration low and high range shall be selected for intra-band CA and mid channel for inter-band without intra-band component. The fallback configurations from intra-band configuration to single carrier component do not need to be tested even if the test frequency would differ.
Proposal 2b: In the additional test case, one test frequency per exception is selected.
B.4A	Frequency relation for exception requirements
Intra-band
No exceptions are applicable.
Inter-band
There are 4 different types of interference related to inter-band operation that results in refsens exception if the frequency relation of the exception is fulfilled.
Table B.4A-1: Exception types for inter-band (2 bands)
	Exception types
	Aggressor
	Victim
	Frequency relation 

	UL harmonic interference (HD)
	Low band UL
	High band DL
	a*fUL_LB  = fDL_HB

	Receiver Harmonic Mixing (HM)
	Low band DL LO and High band UL
	Low band DL
	b*fDL_LB  + c*fUL_HB = fDL_LB

	Intermodulation due to Dual uplink (IMD)
	Low band UL and High band UL
	DL
	a*fUL_LB + c*fUL_HB = fDL_LB  
or 
a*fUL_LB + c*fUL_HB = fDL_HB 

	Cross band isolation (CBI)
	UL on other than victim band
	DL
	



The exception requirements for dual uplink intermodulation apply only for a specified test frequency setting per UL configuration in TS 38.101-1 [5].
More details on how the exception requirements were derived can be found in TR series 37.865 (Rel-15), TR 38.716 (Rel-16) and TR 38.717 (Rel-17). These TRs can be used to identify all the applicable requirements for a certain EN-DC configuration which are otherwise spread out over multiple sections in TS 38.101-1 [5]. 
Some terminology from the RAN4 TRs for EN-DC that is listed in clause D.2.3 are re-used here to calculate test frequency for avoiding the exceptions, namely:
BWINT: Effective bandwidth of the interference falling into the victim band which is |a|*BWLB+|c|*BWHB, where a and c are factors from Table B.4A-1.
FINT: Interference centre frequency within the victim band which is the offset from the frequency relation in Table B.4A-1. If |FINT| ≥ (BWINT+BWvictim)/2 the interference is not overlapping the victim carrier and exception requirements do not apply.
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The objective is how to verify the NR CA reference sensitivity. In intra-band E-UTRA CA reference sensitivity testing, two extreme bandwidth combinations corresponding to Lowest NRB_agg Highest NRB_agg are selected. Highest NRB_agg is selected for inter band E-UTRA CA testing.
As a simplification the highest aggregated channel bandwidth is proposed to test NR CA reference sensitivity.
Proposal 3: Highest aggregated channel bandwidth combinations shall be selected for NR CA reference sensitivity measurement. (Highest NRB_agg).
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QPSK is used for both uplink and downlink modulations for E-UTRA reference sensitivity measurement which is the same as for E-UTRA standalone reference sensitivity testing. There is no particular reason to deviate from current E-UTRA configurations of modulation scheme selection. NR modulations shall also follow what is selected in standalone NR testing.
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Example 1 (highest CC number has an exception that can be avoided):
-	UE supports CA_XA-YA-ZA-RA (4DL CA)
-	CA_X-Y has an exception if testing Low+Low freq
-	CA_X-Y has no exception if testing Mid+Mid freq
-	Other bands pairs have no exception
Applicable Test cases for the example:
7.3A.1 2CC non-exception/“default”
Skip test (no fallback analysis required)
7.3B 3CC non-exception/“default”
Skip test (no fallback analysis required)
7.3A.3 4CC non-exception/“default”
Test CA_XA-YA-ZA-RA in Mid+Mid freq in bands X and Y respectively avoiding the exception
7.3A.1_1 2CC exception/“additional”
Test CA_X-Y in Low+Low freq
Example 2 (highest CC number has an exception that cannot be avoided):
-	UE supports CA_XA-YA-ZA-RA (4DL CA)
-	CA_X-Y has an exception always (e.g. cross band isolation) with band Y being the victim
-	Other bands pairs have no exception
Applicable Test cases for the example:
7.3A.1 2CC non-exception/“default”
Skip test (no fallback analysis required)
7.3A.2 3CC non-exception/“default”
Skip test (no fallback analysis required)
7.3A.3 4CC non-exception/“default”
Test CA_XA-YA-ZA-RA and add exception in test requirements
Add test points for 3CC fallback avoiding the exception CA_YA-ZA-RA
7.3A.1_1 2CC exception/“additional”
Test CA_X-Y
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The completion status per EN-DC configuration is documented in clause 4.3.3.1.
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The purpose of this annex is to facilitate the reference sensitivity test point analysis in TR 38.905 for NR CA configurations.
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1)	Check if the 2 DL band configuration has reference sensitivity exceptions in the tables listed below:
-	UL Harmonic Distortion (HD), as defined in TS 38.101-1 [5], Table 7.3A.4-1.
-	RX Harmonic Mixing (HM), as defined in TS 38.101-1 [5], Table 7.3A.4-4 to Table 7.3A.4-4a.
-	Intermodulation Distortion (IMD), as defined in TS 38.101-1 [5], Table 7.3A.5-1 to Table 7.3A.5-1a.
-	Cross Band Isolation (CBI), as defined in TS 38.101-1 [5], Table 7.3A.6-1 to Table 7.3A.6-1b.
2)	If reference sensitivity exceptions are found for two bands above:
-	Then add the result from the check to Table 4.1.3.1-2 for 2CC if they do not already exist.
-	Add test frequencies for HD, HM and CBI to Table 4.1.3.1-6 if a new 2CC band pair was added to Table 4.1.3.1-2. 
Add two band test points to test case in TS 38.521-1 [2] Table 7.3A.1_1.4.1-1.
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1)	Check all three band fallback configurations in accordance to B.9.1.
2)	Check for any 3DL/2UL IMD reference sensitivity exceptions in TS 38.101-1 [5], Table 7.3A.5-2 to Table 7.3A.5-2a.
3)	If exceptions are found for three bands above:
-	Then add the result from the check to Table 4.1.3.1-3: for three bands if they do not already exist.
-	Add three band test points to test case in TS 38.521-1 [2] Table FFS.
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1)	Check all two band and three band fall backs in accordance to B.9.1 and B.9.2 above.
No reference sensitivity exceptions exists for four bands and five bands in TS 38.101-1 [5].
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FFS
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The purpose of this Annex is to describe the test point selection of NR and E-UTRA carriers for RX sensitivity testing within FR1. Considering the high number of EN-DC band combinations, the procedure has been developed to carefully reduce the number of test points. Since the objective of TS 38.521-3 [4] specification is providing conformance testing requirement for NR in the case of EN-DC scenarios, the number of E-UTRA test points can be reduced.
TS 38.521-3 [4] include exception test cases and non-exception test cases for inter-band EN-DC with FR1. The exceptional test cases must be tested as per configurations defined in TS 38.521-3 [4]. The procedure covers selection of both non-exceptional case and exception cases.
When no NR or E-UTRA exception or additional requirements exist, the E-UTRA anchor is configured such that it does not interfere with NR operation (based on TS 38.101-3 [7] clause 6.1 and 7.1). The EN-DC testing is performed in E‑UTRA anchor-agnostic mode. NR is tested but in SA as per TS 38.521-1 [2].
General initial conditions to be used for NR RX sensitivity testing are:
Table D.1-1: Initial test condition for standalone NR RX sensitivity
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest supported SCS per test channel BW 

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	Full RB (Note 1)
	DFT-s-OFDM QPSK
	REFERENCE SENSITIVITY (Note 2)
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Downlink EN-DC configurations in 38.101-3 V16.5.0 clause 5.5B are:
Currently defined downlink EN-DC configurations in 38.101-3 [7] V16.6.0 clause 5.5B are:
-	Intra-band contiguous EN-DC configurations within a single band includes max 2 NR CCs and max 3 E-UTRA CC, but in total max 4 CCs.
-	Intra-band non-contiguous EN-DC configurations within a single band does not include NR CA (max 1NR CC), only E-UTRA CA (max 3 E-UTRA CC)
-	Inter-band EN-DC configurations include up to 6 bands and 8 CCs but for NR the maximum is:
-	2 NR CCs in 1 band (nXC or nX(2A))
-	4 NR CCs in 2 bands (nXA-nYA, nXA-nYC, nXA-nY(2A), nX(2A)-nY(2A))
-	Combinations of intra-band contiguous EN-DC + inter-band E-UTRA/NR CA.
-	Combinations of intra-band non-contiguous EN-DC + inter-band E-UTRA/NR CA.
Currently defined uplink EN-DC configurations in TS 38.101-3 [7] V16.6.0 clause 5.5B are:
-	The UL configuration contains at least 1 E-UTRA CC and 1 NR CC, meaning 2 UL CC.
-	3 UL CC configurations are also defined only with intra-band contiguous CA on either E-UTRA or NR (DC_XA-nYC or DC_XC-nYA).
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Before going into the test case details, the term “exception” needs to be clarified since it is different for EN-DC compared to SA. We can have the following situations:
1.	EN-DC config without exception
a.	Anchor agnostic, only need to be tested for UE not supporting SA
2.	EN-DC config with exception when the exception applies
b.	Need to be tested for all EN-DC UEs
3.	EN-DC config with exception when the exception does not apply (single carrier requirement applies)
c.	Need to be tested for some exception types. Which exception types that need to this test coverage is defined in clause D.2.10.3.
d.	In some cases, it is not possible to avoid the exception.
e.	Anchor agnostic approach shall not be followed. It is important that E-UTRA aggressor is active to test performance when the interferer falls outside of the victim carrier
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Intra-band
Unlike for standalone NR, there are exceptions for intra-band operation, currently limited to band 3 for non-contiguous operation and band 71 for contiguous operation.
The exceptions in band 3 is due to 2UL intermodulation interference making it similar to the corresponding inter-band intermodulation case. This scenario did not happen in standalone NR mode due to that there is no UL CA defined for CA_n3(2A).
It can therefore be treated in the same way as inter-band intermodulation and added in the “additional” test case.
The intra-band contiguous exceptions are not expected to be very common. Currently only band 71 is affected, which can be added in the “additional” test case.
Inter-band
For both SA and NSA there are 4 different types of interference related to inter-band operation that results in refsens exception if the frequency relation of the exception is fulfilled.
Table D.2.3-1: Exception types for inter-band (2 bands)
	Exception types
	Aggressor
	Victim
	Frequency relation 

	UL harmonic interference (HD)
	Low band UL
	High band DL
	a*fUL_LB  = fDL_HB

	Receiver Harmonic Mixing (HM)
	Low band DL LO and High band UL
	Low band DL
	b*fDL_LB  + c*fUL_HB = fDL_LB

	Intermodulation due to Dual uplink (IMD)
	Low band UL and High band UL
	DL
	a*fUL_LB + c*fUL_HB = fDL_LB  
or 
a*fUL_LB + c*fUL_HB = fDL_HB 

	Cross band isolation (CBI)
	UL on other than victim band
	DL
	



The exception requirements for dual uplink intermodulation apply only for a specified test frequency setting per UL configuration in TS 38.101-3 [7].
More details on how the exception requirements were derived can be found in TR 37.863 (Rel-15), TR 37.716 (Rel-16) and TR 37.817 (Rel-17). These TRs can be used to identify all the applicable requirements for a certain EN-DC configuration which are otherwise spread out over multiple sections in TS 38.101-3 [7]. Additionally, the TRs specify exactly which aggressors that contribute to the exception for IMD which is not defined in the TS. Some terminology from the mentioned TRs are re-used here to calculate test frequency for avoiding the exceptions, namely:
BWINT: Effective bandwidth of the interference falling into the victim band which is |a|*BWLB+|c|*BWHB, where a and c are factors from Table D.2.3-1.
FINT: Interference centre frequency within the victim band which is the offset from the frequency relation in Table D.2.3-1. If |FINT| ≥ (BWINT+BWvictim)/2 the interference is not overlapping the victim carrier and exception requirements do not apply.
It has been agreed that for SA tests all the interference types except intermodulation can be tested with 1UL. Doing the same for NSA would simplify the test cases and would also mean that the main interferer (the aggressor) can be tested with higher power.
Most other Rx requirements than reference sensitivity in intra-band contiguous EN-DC configuration require a configuration with 2UL however, meaning the “default” test cases need to be tested with 2UL active in this scenario
There are combinations of intra-band contiguous/non-contiguous EN-DC + inter-band E-UTRA/NR CA which are listed in the inter-band EN-DC configuration tables of T S38.101-3 [7]. These configurations do not add any exception requirements and are therefore proposed not to be tested unless they contain maximum number of NR CCs supported by the UE.
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The requirements are in some cases referring back to standalone requirements in TS 36.101/ TS 38.101-1. In other cases, specific exceptions for EN-DC are defined in TS 38.101-3 [7]. This is summarized in Table 2.1.3-1.
Table D.2.4-1: Rx requirements
	Clause
	Title
	Requirement

	
	
	Intra-band contiguous
	Intra-band non‑contiguous
	Inter-band

	7.4B
	Max input level
	Exception with 2UL
	Standalone
	Standalone

	7.5B
	ACS
	Exception with 2UL
	Standalone
	Standalone

	7.6B.2
	IBB
	Exception with 2UL
	Standalone
	Standalone

	7.6B.3
	OOBB
	Exception with 2UL
	Standalone
	Standalone (only 2 band needed)

	7.6B.4
	NBB
	Exception with 2UL
	Standalone
	Standalone

	7.7B
	Spurious response
	Exception with 2UL
	Standalone
	Standalone (only 2 band needed)

	7.8B
	Intermodulation
	Exception with 2UL
	Standalone
	Standalone

	7.9B
	Rx spurious
	Standalone
	Standalone
	Standalone
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As seen above, the EN-DC requirements are similar to the SA requirements from a structure point of view. Therefore, the same test case structure as for SA where test cases are separated into “default” and “additional” test cases can be considered for EN-DC which can greatly reduce complexity in TS 38.521-3[4] as well as reducing the need to complicated fallback test analysis. However, the additional complexity of EN-DC requirements means that a clear separation between exception (“additional”) test cases and “default” test cases is not as straightforward.
The following principles are suggested for EN-DC Rx test cases:
1.	Let the 2CC test cases cover all reference sensitivity exceptions. Include test coverage of reference sensitivity when exception is avoided.
2.	The 2CC test cases always need to be tested even for UE supporting more CCs since some of the exceptions are not covered in >2CC test cases.
3.	Let the 3CC-5CC test cases cover mainly non-exception testing (anchor agnostic), including EN-DC not affected by exceptions and EN-DC affected by exceptions. 2UL 3 band intermodulation exceptions are tested in the 3CC test. Exceptions that 2CC fallback cannot cover are tested in 3CC test.
4.	Highest number of NR CCs per band combination supported in the UE need to be tested. Anchor agnostic testing unless the EN-DC configuration has an exception requirement. Only 1 E-UTRA CC need to be tested for intra-band non-contiguous EN-DC and inter-band EN-DC. Maximum number of E-UTRA CCs need to be tested for intra-band contiguous EN-DC (1 band). This is further explained in clause 3.2.6.
5.	Since requirements for 3UL and 2UL for the Rel-16 EN-DC configurations are the same there is no technical reason to test receiver requirements with 3UL configured. This may change in Rel-17 but will not have an impact on structure if we can add 3UL as new test points in existing tests.
6.	The test configuration shall be with 1UL or 2UL active depending on the exception type as indicated in Table D.2.5-1.
Table D.2.5-1: UL configuration to test
	Exception type
	Intra-band contiguous EN-DC
	Intra-band non‑contiguous EN-DC
	Inter-band EN-DC

	Intra-band contiguous (band 71)
	2UL1
	-
	-

	Intra-band non-contiguous (band 3) 
	-
	2UL1
	-

	UL harmonics, Rx mixing, cross band isolation
	-
	-
	1UL

	2UL Intermodulation
	-
	-
	2UL1

	EN-DC config w/o exception
	2UL2
	1UL (anchor agnostic)3
	1UL (anchor agnostic)

	NOTE 1: Exception requirements apply only with 2UL and apply only for one test frequency/BW setting.
NOTE 2: Other than refsens requirements in this configuration mandate 2UL
NOTE 3: Requirements in this configuration mandate 2UL (TS 38.101-3, 7.1) unless UE supports only single UL. However, there is no Rel-16 configuration w/o exception where 2UL is supported meaning only 1UL is configured in the test case



7.	Void
8.	Other than reference sensitivity test cases should use the MSD=0 test points defined in reference sensitivity test case, or minimum achievable MSD. This is currently ensured by using anchor agnostic configuration for inter-band EN-DC, but other solutions are not precluded.
9.	Test cases need to be defined from 2 up to 5 CCs for Rel-16. The number of CCs may increase in Rel-17. The reason for not needing more than 5CC is that it is sufficient to test max number of NR CCs as well as all defined exceptions.
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In E-UTRA specifications, the lower order CA fallback cases are important in the test point analysis. If requirements are the same in the lower order fallback, then the fallback can be skipped to save test time. The same principle can be applied for EN-DC, but there is a need to keep in mind that this is only for CA fallback and not EN-DC fallback. Additionally, lower order CA fallbacks can be split into E-UTRA CA fallbacks and NR CA fallbacks.
EN-DC fallback
EN-DC fallback does not need to be handled since this would mean falling back to pure E-UTRA operation, which is covered by TS 36.521-1 test cases.
E-UTRA CA fallback
Since it has been agreed to use anchor agnostic approach for EN-DC test cases (TS 38.521-3 [4], clause 4.6), it is enough to test with 1 E-UTRA CC unless more CCs are needed to test an exception requirement in TS 38.101-3 [7].
There are exception requirements in TS 38.101-3 [7]for intra-band-contiguous EN-DC (not reference sensitivity, but other Rx requirements as shown in clause D.2.3) meaning the maximum number of E-UTRA CCs need to be tested in this scenario.
E-UTRA CA fallback in intra-band contiguous EN-DC can result in change of EN-DC config from contiguous to non-contiguous (e.g. DC_(n)41DA -> DC_41C_n41A). This change means requirements are different, but since the non-contiguous requirement is same as the standalone requirement it does not need to be tested.
E-UTRA CA fallback in inter-band contiguous EN-DC can result in change of EN-DC config to intra-band contiguous (e.g. DC_1A-(n)41AA->DC_(n)41AA). This change means requirements are different, implying that both EN-DC config types may need to be tested. See clause D.2.6.2.
NR CA fallback
As shown in clause D.2.1, the maximum number of NR CCs for Rel-16 is 4, which only occurs in inter-band EN-DC (2 NR bands). The fallback to 2-3 NR CCs (2 bands) don’t need to be tested since requirements are still the same. The fallback to single NR band with 1CC may need to be tested in the cases where the 2CC configuration had a reference sensitivity exception that is avoided in the higher order case.
Table D.2.6.1-1: EN-DC configurations requiring testing and max number of CCs
	Clause number
	Title
	Requirement coverage
	EN-DC configuration type

	
	
	
	Intra-band cont EN-DC
	Intra-band non-cont EN-DC
	Inter-band EN-DC

	7.3B.2.1
	Reference sensitivity for Intra-band Contiguous EN-DC (2 CCs)
	1.	Band n71 exceptions
2.	standalone NR requirements
	Yes
	-
	-

	7.3B.2.2
	Reference sensitivity for Intra-band non-contiguous EN-DC (2 CCs)
	1.	Band n3 exceptions
2.	standalone NR requirements
	-
	Yes
	-

	7.3B.2.3
	Reference sensitivity for Inter-band EN-DC within FR1 (2 CCs)
	1.	UL harmonics, harmonic mixing, cross band isolation, 2UL intermodulation (2 band)
2.	 standalone NR requirements
	-
	-
	Yes

	7.3B.2.3_1.1
	Reference sensitivity for EN-DC within FR1 (3 CCs)
	1.	standalone NR requirements,
2.	2UL intermodulation (3 band)
	Yes 
(2E-UTRA+1NR, Note 1)
	-
	Yes 
(1E-UTRA+2NR, 2E-UTRA+1NR, Note 2)

	7.3B.2.3_1.2
	Reference sensitivity for EN-DC within FR1 (4 CCs)
	standalone NR requirements
	Yes 
(3E-UTRA+1NR, Note 1)
	-
	Yes (
1E-UTRA+3NR, Note 4)

	7.3B.2.3_1.2
	Reference sensitivity for EN-DC within FR1 (5 CCs)
	standalone NR requirements
	-
	-
	Yes 
(1E-UTRA+4NR, Note 4)

	NOTE 1: This is needed for other than refsens Rx test case that refers back to refsens test config table
NOTE 2: For EN-DC configs affected by 2UL intermodulation, 2E-UTRA+1NR may need to be tested when E-UTRA CC1 is aggressor and E-UTRA CC2 is victim or when E-UTRA CC1 and CC2 are aggressors and NR CC is victim)
NOTE 3: Void
NOTE 4: Test of max number of NR CCs. Anchor agnostic testing.
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There is an issue in only requiring highest CC number to be tested, since this rule can only be applied within one EN-DC configuration type. For example, if the UE supports 3E-UTRA+1NR intra-band contiguous EN-DC and 1E-UTRA+2NR inter-band EN-DC, both configurations need to be tested for sufficient test coverage of core requirements. Another problem is that highest CC number to test within Inter-band EN-DC is not easy to determine it shall include 1 or 2 E-UTRA CCs, not more.
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As explained in clause D.2.1 only certain configurations are specified in TS 38.101-3 [7].
Additionally, some configurations may not need to be tested for reasons like:
1)	To test an exception, it is sufficient to test with fewer CCs (“No test needed” in tables below)
2)	No exception requirement exists (“N/A” in tables below)
3)	No such configuration is defined in TS 38.101-3[7] clause 5.5B (“N/A” in tables below)
For configurations that need to be tested, anchor agnostic approach can be used for E-UTRA when testing a non-exception requirement. In other cases, the E-UTRA carrier need to be fully configured.
The different cases that may happen for 3CC and 4CC configurations, and the proposed test coverage are listed in the tables below where the following general rules have been applied:
-	Harmonic exceptions are only tested in the 2CC test and need not be considered in >2CC test cases. 2CC test cases are always run.
-	Any inter-band EN-DC configuration with more than 2 E-UTRA bands will not be tested.
-	Any inter-band EN-DC configuration with more than 1 E-UTRA CC per band will not be tested.
[bookmark: _Hlk54366883]Table D.2.6.3-1: 3CC test coverage
	EN-DC type
	E-UTRA CA
	NR CA
	Notation
	Test coverage

	
	
	
	
	Non-exception test points (NOTE 4)
	Exception test points (NOTE 5)

	
	
	
	
	No exception
	UL harmonics, harmonic mixing, cross band isolation
	2UL intermodulation

	Intra-band contiguous EN-DC (1 band)
	No
	Yes
	DC_(n)XAB
	N/A
	N/A
	N/A

	
	Yes
	No
	DC_(n)XCA
	Test needed due to other than refsens exception in intra-band EN-DC
	N/A
	N/A

	Intra-band non-contiguous EN-DC (1 band)
	Yes (cont)
	No
	DC_XC_nXA
	No test needed. Only 2CC need to be tested
	N/A
	N/A

	
	Yes (non-cont)
	No
	DC_XA-XA_nXA
DC_XA_(n)XAA
	No test needed. Only 2CC need to be tested
	N/A
	N/A

	
	No
	Yes (cont)
	Note 1
	N/A
	N/A
	N/A

	
	No
	Yes (non-cont)
	Note 1
	N/A
	N/A
	N/A

	Inter-band EN-DC
	No
	Yes (intra-cont)
	DC_XA_nYC
	Test needed (if max NR CC) – anchor agnostic
	No test needed.
Only 2CC need to be tested
	No test needed.
Only 2CC need to be tested

	
	No
	Yes (intra-non-cont)
	DC_XA_nY(2A)
	Test needed (if max NR CC) – anchor agnostic
	No test needed.
Only 2CC need to be tested
	No test needed.
Only 2CC need to be tested

	
	No
	Yes (inter)
	DC_XA_nYA-nZA
	Test needed (if max NR CC) – anchor agnostic
	Test needed (if exception involving 2 NR bands).
2CC need to be tested
	Test needed (if IMD 3 band).
2CC need to be tested

	
	Yes (intra-cont)
	No
	DC_XC_nYA
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested

	
	Yes (intra-non-cont)
	No
	DC_XA-XA_nYA
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested

	
	Yes (inter)
	No
	DC_XA-YA_nZA
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested
	Test needed if IMD(3 band).
2CC need to be tested.

	Inter-band + Intra-band contiguous EN-DC (2 band)
	No
	Yes
	DC_(n)XAA-nYA
	Test needed (if max NR CC) – anchor agnostic
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested

	
	Yes
	No
	DC_XA-(n)YAA
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested

	Inter-band + Intra-band non-contiguous EN-DC (2 band)
	No
	Yes
	DC_XA_nXA-nYA
	Test needed (if max NR CC) – anchor agnostic
	Test needed (if exception involving 2 NR bands).
2CC need to be tested
	No test needed. 
Only 2CC need to be tested

	
	Yes
	No
	DC_XA-YA_nYA
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested

	NOTE 1: No such config in TS 38.101-3 [7] V16.5.0
NOTE 2: CC BW class C is indicated in the table. The same rules apply to BW class B
NOTE 3: Different test coverage is indicated by colour coding in this table.
NOTE 4: Applicable to both EN-DC configurations not affected by any exception and EN-DC configurations affected by exceptions, corresponding to Table 7.3B.2.3_1.1.4.1-0 in TS 38.521-3. 
NOTE 5: Only applicable to EN-DC configurations affected by exceptions, including UL harmonics, harmonic mixing, cross band isolation and 2UL intermodulation, corresponding to Table 7.3B.2.3_1.1.4.1-1 in TS 38.521-3.



Table D.2.6.3-2: 4CC test coverage
	EN-DC type
	E-UTRA CA
	NR CA
	Notation
	Test coverage

	
	
	
	
	Non-exception test points (NOTE 4)
	Exception test points (NOTE 5)

	
	
	
	
	No exception
	UL harmonics, harmonic mixing, cross band isolation
	2UL intermodulation

	Intra-band contiguous EN-DC (1 band)
	No
	Yes
	NOTE 1
	N/A
	N/A
	N/A

	
	Yes
	No
	DC_(n)XDA
	Test needed due to other than refsens exception in intra-band EN-DC
	N/A
	N/A

	Intra-band non-contiguous EN-DC (1 band)
	Yes (cont)
	No
	DC_XD_nXA
	No test needed. Only 2CC need to be tested
	N/A
	N/A

	
	Yes (non-cont)
	No
	NOTE 1 
	N/A
	N/A
	N/A

	
	No
	Yes (cont)
	NOTE 1
	N/A
	N/A
	N/A

	
	No
	Yes (non-cont)
	NOTE 1
	N/A
	N/A
	N/A

	Inter-band EN-DC
	No
	Yes (cont)
	NOTE 1
	N/A
	N/A
	N/A

	
	No
	Yes
	DC_XA_nY(2A)-nZA
	Test needed (if max NR CC) – anchor agnostic
	No test needed.
Only 2CC need to be tested
	No test needed. 2CC need to be tested.
3CC need to be tested if IMD(3 band)

	
	No
	Yes
	DC_XA_nYA-nZC
	Test needed (if max NR CC) – anchor agnostic
	No test needed.
Only 2CC need to be tested
	No test needed. 2CC need to be tested.
3CC need to be tested if IMD(3 band)

	
	Yes (all types)
	No
	DC_XD_nYA,
DC_XA-YC_nZA,
DC_XA-XA-YA_nZA,
DC_XA-YA-ZA_nRA
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested
	No test needed. 2CC need to be tested. 3CC need to be tested if IMD(3 band)

	
	Yes (all types)
	Yes (cont)
	DC_XC_nYC,
DC_XA-XA_nYC,
DC_XA-YA_nYC
	No test needed. 3CC need to be tested if max NR CC
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested

	
	
	Yes (non-cont)
	DC_XC_nY(2A),
DC_XA-YA_nY(2A)
	No test needed. 3CC need to be tested if max NR CC
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested

	
	
	Yes (inter)
	DC_XC_nYA-nZA, DC_XA-XA_nYA-nZA,
DC_XA-YA_nZA-nRA
	No test needed. 3CC need to be tested if max NR CC
	No test needed. Only 2CC need to be tested
	No test needed. 2CC need to be tested. 3CC need to be tested if IMD(3 band)

	Inter-band + Intra-band contiguous EN-DC (2-3 band)
	No
	Yes
	NOTE 1
	N/A
	N/A
	N/A

	
	Yes
	No
	DC_XA-YA_(n)ZAA, DC_XC_(n)YAA
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested

	
	Yes
	Yes
	DC_(n)XCA-nYA
	No test needed. 3CC need to be tested if max NR CC
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested

	Inter-band + Intra-band non-contiguous EN-DC (2-3 band)
	No
	Yes
	NOTE 1
	N/A
	N/A
	N/A

	
	Yes
	No
	DC_XA-YA-ZA_nZA
	No test needed. Only 2CC need to be tested
	No test needed. Only 2CC need to be tested
	No test needed. 2CC need to be tested. 3CC need to be tested if IMD(3 band)

	
	Yes
	Yes
	DC_XA-YA_nYA-nZA
	No test needed. 3CC need to be tested if max NR CC
	No test needed. Only 2CC need to be tested
	No test needed. 2CC need to be tested. 3CC need to be tested if IMD(3 band)

	NOTE 1: No such config in TS 38.101-3 [7] V16.5.0
NOTE 2: 2CC BW class C is indicated in the table. The same rules apply to BW class B
NOTE 3: Different test coverage is indicated by colour coding in this table.
NOTE 4: Applicable to both EN-DC configurations not affected by any exception and EN-DC configurations affected by exceptions, corresponding to Table 7.3B.2.3_1.2.4.1-1. 
NOTE 5: Only applicable to EN-DC configurations affected by exceptions, including UL harmonics, harmonic mixing, cross band isolation and 2UL intermodulation.
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D.2.7	Test Environment
The test environment for FR1 EN-DC RX sensitivity measurement is Normal, TL/VL, TL/VH, TH/VL, TH/VH (same as for NR CA).
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In E-UTRA DL CA and UL CA reference sensitivity testing, Low range and High range are selected for intra-band CA testing. Mid-range is selected for inter band E-UTRA CA testing.
In standalone NR CA reference sensitivity testing, Low and High Range are tested as default for intra-band and Mid-range for inter-band. For CA combinations containing intra-band configuration in an inter-band CA configuration, low and high range are tested for intra-band CA and mid channel for inter-band without intra-band component.
The same principle shall apply for EN-DC testing.
For EN-DC configurations affected by exceptions, the test frequency cannot be freely chosen. One test frequency per exception requirement is sufficient to test the requirement. This is indicated in Table D.2.8-1 following the frequency relation formulas defined in clause D.2.3. Exceptions in TS 38.101-3 clause 7.3A.5 (2UL intermodulation) are not specified since the test frequency and channel bandwidth is already specified in TS 38.101-1.
Table D.2.8-1: VoidTest frequency selection per band pair for exceptions avoidable by test frequency setting (UL harmonics, Rx mixing, cross band isolation)
	Band set 
(Note 2)
	Frequency
	Channel BW [MHz]
	Exception type
	Comments

	1A / n3A
	Mid/Mid
	Highest/Highest
	-
	Non-Exception.

	
	Low/High
	20 / 40
	Cross band isolation
	Exception in TS 38.101-3 table 7.3B.2.3.4-1

	1A/77A
	UL 1950/ DL 3900
	20/100
	UL Harmonic Interference
	Exception Note 2 and 13 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL 1950/ DL 3870
	20/20
	UL Harmonic Interference
	Exception Note 3 and 13 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL 1950/UL 4090.005
	5/5
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	
	UL 1950/ UL3709.005
	5/5
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	2A / n41A
	High/Low
	20/100
	Cross band isolation
	Exception in TS 38.101-3 table 7.3B.2.3.4-1

	2A/71A
	DL1980 MHz/ UL665.5 MHz
	20/5
	UL Harmonic Interference
	Exception Note 11 of TS 38.101-3 table 7.3B.2.3.1-1

	
	DL1980 MHz/ UL673 MHz
	20/10
	UL Harmonic Interference
	Exception Note 12 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL1881 MHz/UL Low
	20/20
	Receiver Harmonic Mixing
	Exception Note 4 in TS 38.101-3 Table 7.3B.2.3.2-1

	2A/n77A
	UL 1860 MHz / DL 3720 MHz
	20/100
	UL Harmonic Interference
	Exception Note 2, 13 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL 1860 MHz / DL 3690 MHz
	20/20
	UL Harmonic Interference
	Exception Note 3 of TS 38.101-3 table 7.3B.2.3.1-1

	
	DL Mid (1960) / UL 3920
	20/100
	Receiver harmonic mixing HM2
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	UL 1860 MHz / DL 3850 MHz
	20/100
	
	HD avoid

	
	DL Mid  / UL Mid 
	20/100
	
	HM avoid

	2A/78A
	DL 3740 MHz / UL 1870 MHZ
	Highest (20 MHz) / Highest (100 MHz)
	UL Harmonic Interference HD2
	Exception Note 2, 13 of TS38.101-3 table 7.3B.2.3.1-1

	
	DL 3740 MHz / UL 1885 MHz
	20 MHz) / Highest (20 MHz)
	UL Harmonic Interference HD2
	Exception Note 3 of TS38.101-3 table 7.3B.2.3.1-1

	3A / n1A
	Mid/Mid
	Highest/Highest
	-
	Non-Exception.

	
	High/Low
	20 / 20
	Cross band isolation
	Exception in TS 38.101-3 table 7.3B.2.3.4-1

	3A / n41A
	
	
	
	CMCC CR R5-205929

	3A / n77A
3A / n78A
	Mid/High
	Highest/Highest
	-
	Non-Exception.

	
	Mid/3495
	Highest/Highest
	UL Harmonic Interference
	Exception Note 2 of TS 38.101-3 table 7.3B.2.3.1-1

	
	Mid/3525
	20/20
	UL Harmonic Interference
	Exception Note 3 of TS 38.101-3 table 7.3B.2.3.1-1

	
	Mid /3685.005
	20/20
	Receiver Harmonic Mixing
	Receiver Harmonic Mixing Exception in TS 38.101-3 Table 7.3B.2.3.2-1

	
	Low/High
	20/20
	
	Receiver Harmonic Mixing avoided

	
	UL 1740/ UL3574.995
	5/10
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	
	UL 1765/ UL 3435
	5/10
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	5A/n77A
	UL 837.5 MHz / DL 3350.01 MHz
	10/100
	UL Harmonic Interference
	Exception Note 6, 7, 17 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL 829 MHz / DL 4145.01 MHz
	10/100
	UL Harmonic Interference
	Exception Note 4, 5, 17 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL Mid/DL Mid
	10/100
	
	HD avoid

	
	UL 844 MHz/DL 3421.005 MHz
	5/10
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	
	UL 826.5 MHz/DL 4177.5 MHz
	5/10
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	
	
	
	
	

	5A/n78A
	UL 840 MHz / DL 3360 MHz
	10/100
	UL Harmonic Interference
	Exception Note 6, 7, 17 of TS 38.101-3 table 7.3B.2.3.1-1

	
	UL 840 MHz / DL 3560.01 MHz
	10/100
	
	HD avoid

	
	UL 844 MHz/UL 3421.005 MHz
	5/10
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	7A / n78A
	High/Low
	20/100
	Cross band isolation
	Exception in TS 38.101-3 table 7.3B.2.3.4-1

	8A /n77A
8A/n78A
	Mid (UL 897.5 MHz) / 3590.01
	Highest (10 MHz) / Highest (100 MHz)
	UL Harmonic Interference HD4
	Exception Note 7 of TS38.101-3 table 7.3B.2.3.1-1

	
	Mid (UL 897.5 MHz) / 3520.005
	Highest (10 MHz) / Highest (100 MHz)
	
	Non-Exception. Not overlapping interference since BWINT=40 MHz, FINT = (40+100)/2 = 70 

	
	UL 897.5/ UL 3634.995
	5/40
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	8A / n79A
	UL 900/DL 4500
	10/100
	UL Harmonic Interference
	Exception Note 4 nad 5 of TS38.101-3 table 7.3B.2.3.1-1

	
	UL 900/DL 4299.99
	10/100
	
	HD avoid

	
	UL 897.5/ UL 4532.505
	5/40
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	11A / n79A
	Mid (DL 1485.9 MHz) / 4457.7
	Highest (10 MHz) / Highest (100 MHz)
	Receiver Harmonic Mixing HM3
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	Mid (DL 1485.9 MHz) / 4512.7 MHz
	Highest (10 MHz) / Highest (100 MHz)
	
	Non-Exception. Not overlapping interference since BWINT=100 MHz, FINT = (100+10)/2 = 55 

	12A/n66A
	UL 710/DL 2130
	10/40
	UL Harmonic Interference
	Exception Note 4 nad 5 of TS38.101-3 table 7.3B.2.3.1-1

	
	UL 710/DL 2165
	10/40
	UL Harmonic avoid
	Non-Exception. Not overlapping interference since BWINT=30 MHz, FINT = (30+40)/2 = 35

	13A/n77A
	UL 782 MHz / DL 3910 MHz
	10/100
	UL Harmonic Interference
	Exception Note 4, 5 of TS 38.101-3 table 7.3B.2.3.1-1

	
	DL Mid (751) / UL 3755
	10/100
	Receiver harmonic mixing
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	UL 782 MHz /DL Mid
	10/100
	
	HD avoid

	
	DL Mid / UL 3850
	10/100
	
	HM avoid

	19A / n79A
	DL 884 MHz / Low (4420.02 MHz)
	10 MHz / 40 MHz
	Receiver Harmonic Mixing HM3
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	DL 884 MHz / Low (4445.02 MHz)
	10 MHz / 40 MHz
	
	Non-Exception. Not overlapping interference since BWINT=40 MHz, FINT = (40+10)/2 = 25 

	20A / n78A
	Mid/Mid
	Highest/Highest
	-
	Non-Exception.

	
	Mid/3388
	Highest/Highest
	UL Harmonic Interference
	Exception Note 7 of TS 38.101-3 table 7.3B.2.3.1-1

	21A / n79A
	DL 1506/UL4518
	20/100
	Receiver Harmonic Mixing HM3
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	DL 1506/ UL 4800
	20/100
	
	Receiver Harmonic Mixing avoid

	
	UL 1457.5/UL 4420.5
	5/40
	Dual UL intermodulation
	Exception in TS 38.101-3 Table 7.3B.2.3.5.1-1

	26A / n41A
	High (UL 841.5 MHz) / 2524.5 MHz)
	Highest (15 MHz) / 50 MHz
	UL Harmonic Interference HD3
	Exception Note 9 of TS38.101-3 table 7.3B.2.3.1-1

	
	High (UL 841.5 MHz) / 2572 MHz
	Highest (15 MHz) / 50 MHz
	
	Non-Exception. Not overlapping interference since BWINT=45 MHz, FINT = (45+50)/2 = 47.5

	26A / n77A
26A / n78A
	High (UL 841.5 MHz) / 3366 MHz
	Highest (15 MHz) / Highest (100 MHz)
	UL Harmonic Interference HD4
	Exception Note 7 of TS38.101-3 table 7.3B.2.3.1-1

	
	High (UL 841.5 MHz) / 3446 MHz
	Highest (15 MHz) / Highest (100 MHz)
	
	Non-Exception. Not overlapping interference since BWINT=60 MHz, FINT = (60+100)/2 = 80 

	26A / n79A
	High (DL 886.5 MHz) / 4432.5 MHz)
	Highest (15 MHz) / 60 MHz
	Receiver Harmonic Mixing HM5
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	High (DL 886.5 MHz) / 4470.5 MHz)
	Highest (15 MHz) / 60 MHz
	
	Non-Exception. Not overlapping interference since BWINT=60 MHz, FINT = (60+15)/2 = 37.5 

	30A/n66A
	Low/High
	10/40
	Cross band isolation
	Exception in TS 38.101-3 table 7.3B.2.3.4-1

	40A / n78A
	Low/Mid
	Highest/Highest
	-
	Non-Exception.

	
	Mid/3525
	20/20
	Receiver Harmonic Mixing
	Receiver Harmonic Mixing Exception Note 8 in TS38.101-3 Table 7.3B.2.3.2-1

	41A / n77A
41A / n78A
	Low (DL 2593 MHz) / 3750 MHz)
	Highest (20 MHz) / Highest (100 MHz)
	Receiver Harmonic Mixing HM4
	Receiver Harmonic Mixing Exception in TS38.101-3 Table 7.3B.2.3.2-1

	
	Mid (DL 2593 MHz) / 3974.5 MHz)
	Highest (20 MHz) / Highest (100 MHz)
	Cross band isolation
	Not overlapping HM interference since BWINT=240 MHz, FINT = (240+100)/2 = 170

	
	Mid / Mid
	Highest / Highest
	-
	Non-Exception only possible with 1UL in band 41

	48A/n66A
	DL 3555 MHz/ UL 1777.5 MHz
	10/20
	UL Harmonic Interference HD2
	Exception Note 2, 13 of TS38.101-3 table 7.3B.2.3.1-1

	
	DL 3565 MHz/ UL 1770 MHz
	10/20
	UL Harmonic Interference HD2
	Exception Note 3 of TS38.101-3 table 7.3B.2.3.1-1

	66A/n77A
	UL 1720 MHz / DL 3440 MHz
	20/100
	UL Harmonic Interference
	Exception Note 2, 13 of TS38.101-3 table 7.3B.2.3.1-1

	
	UL 1720 MHz / DL 3420 MHz
	20/20
	UL Harmonic Interference
	Exception Note 3 of TS38.101-3 table 7.3B.2.3.1-1

	
	UL Mid  / DL Mid
	20/100
	
	HD avoid

	66A/n78A
	DL 3510 MHz/
UL 1755 MHZ
	Highest (20 MHz) / Highest (100 MHz)
	UL Harmonic Interference HD2
	Exception Note 2, 13 of TS38.101-3 table 7.3B.2.3.1-1

	
	DL 3480 MHz/
UL 1755 MHz
	Highest (20 MHz) / Highest (100 MHz)
	UL Harmonic Interference HD2
	Exception Note 3 of TS38.101-3 table 7.3B.2.3.1-1

	NOTE 1:	This selection is used in test case 7.3B.2.3 unless otherwise stated
NOTE 2:	Aggressor band in bold



For EN-DC configurations affected by IMD exceptions where the exception is avoided, the test frequency and bandwidth are FFS.
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[bookmark: _Toc83727892][bookmark: _Toc100005997][bookmark: _Toc106703545][bookmark: _Toc114991141]D.2.9.1	Test point selection EN-DC configuration without exception
Follow similar arguments for frequency selection, for regular inter-band EN-DC and intra-band non-contiguous testing, the NR channel bandwidths shall follow what is specified in SA scenario. Since the objective is to test NR performance, it is sufficient to select 5 MHz channel bandwidth for E-UTRA carrier, which is common for all E-UTRA bands.
For intra-band contiguous EN-DC testing, the highest bandwidth is selected for E-UTRA carrier and NR carrier, respectively.
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For inter-band EN-DC configuration with exception requirement due to UL harmonics, Rx mixing and cross band isolation, the highest channel bandwidth shall be tested for E-UTRA and NR carrier.
For inter-band EN-DC configuration with exception requirement due to 2UL intermodulation, the test channel bandwidth selection for both NR and E-UTRA are EN-DC combo dependent. There are fixed channel bandwidth pairs required for these exceptional test scenarios.
For intra-band EN-DC configuration with exception requirement, the test channel bandwidth selection for both NR and E-UTRA are EN-DC combo dependent. There are fixed channel bandwidth pairs required for these exceptional test scenarios.
Only 5 MHz channel bandwidth shall be employed by E-UTRA band, Lowest, Mid, Highest channel bandwidth shall be selected for NR carrier for EN-DC non- exceptional testing.
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Following the E-UTRA anchor-agnostic proposed in R5-185916 [6], E-UTRA operation does not interfere with NR connection, 0 RB were proposed for both UL and DL channels for non-exceptional test scenarios.
There is no reason to deviate from current NR configurations for RB allocation selection employed in standalone testing.
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For EN-DC inter-band and intra-band EN-DC exceptional test scenarios, the RB allocation for both NR and E-UTRA are selected as specified in TS 38.101-3 [7] for the EN-DC band combination.
Based on the E-UTRA anchor-agnostic approach, 0 RB shall be used for both UL and DL channels for non-exceptional test scenarios. RB allocation for NR carrier in inter-band EN-DC non- exceptional testing shall follow what is selected for standalone testing.
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According to the test principle outlined in clause D.2.5, there is a need to verify the UE performance when the exception is avoided and MSD=0 dB applies. Detailed background can be found in [9].
The calculation of test frequency for avoiding exceptions is presented in clause 2.5. The UL configuration also need to be determined and may be with one or two simultaneous UL CCs depending on the scenario.
For HD and HM exceptions when the victim band is TDD there is no need from an interference point of view to have UL active on the victim band, meaning this can be verified with 1UL. The same can apply for EN-DC configurations where single switched Tx is allowed. In the case of FDD victim band when 2UL Is mandatory, both UL CCs should be active since this represents the worst case.
For CBI exceptions the requirements are defined in two different ways depending on the EN-DC configuration:
1.	Exception applies for any frequency separation as long as aggressor UL is active. In this case, the only way to avoid the exception is to not have UL active on the aggressor band. The test point then becomes very similar to the standalone test and then does not need to be tested for a SA and NSA capable UE. Therefore, CBI exception avoiding could not be tested for this kind of combinations.
2.	Exception applies only if separation is small. Just like for HD and HM exceptions, the exception can be avoided by configuring a larger separation with aggressor signal still active.
[bookmark: _Hlk63340498][bookmark: OLE_LINK192][bookmark: OLE_LINK193]For 2-band IMD exceptions, the exception is avoided by changing the frequency of one of the CCs such that the intermodulation does not overlap with the victim CC anymore. In the case of multiple IMD affecting the same victim band, only the worst case IMD may be tested. However, in  TS 38.101-3[7], there is no general criteria in which REFSENS can be fulfilled with MSD=0 for the EN-DC combinations which have MSD exceptions due to IMD interference (2 UL active). The 2-band IMD exception avoiding testing is still FFS in  TS 38.521-3[4].
For 3-band IMD exceptions there are a separate set of IMD depending on the UL configuration (selecting 2UL among 3 bands gives two cases). Within a UL configuration, the same test point selection as for 2-band IMD can be used.
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The modulation scheme for both non-exceptional and exceptional EN-DC intra-band and inter-band test scenarios are selected as:
-	For E-UTRA: QPSK (same as used for E-UTRA reference sensitivity testing in TS 36-521-1 [9])
-	For NR: Use same modulation scheme as used for NR standalone testing.
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The completion status per EN-DC configuration is documented in clause 4.3.3.1.
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