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[Start of changes]
[bookmark: _Toc59039995][bookmark: _Toc68073934][bookmark: _Toc75371796][bookmark: _Toc83727864]4.3.3.1	Reference sensitivity test cases for EN-DC
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
	Added at RAN5#92-e

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

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

	41
	Yes
	N/A
	NE
	Added at RAN5#88-e

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

	71
	Yes
	71
	Exception
	Added at RAN5#88-e 

	DC_XA_nXA

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

	DC_3A_n3A
	Yes
	3
	Exception
	Added at RAN5#88-e

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

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

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

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

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

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

	DC_XA-nYA (NOTE 1)

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

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

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

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

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

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

	DC_7A_n1A
	No
	N/A
	NE
	Added at RAN5#90-e

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

	DC_7A_n78A
	No
	N/ACBI
	NE, CBI
	Added at RAN5#9489-e

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

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

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

	DC_11A_n77A
	No
	N/A
	NE
	Added at RAN5#91-e

	DC_11A_n78A
	No
	N/A
	NE
	Added at RAN5#91-e

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

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

	DC_20A_n1A
	No
	N/A
	NE
	Added at RAN5#90-e

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

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

	DC_25A_n41A
	No
	N/A
	NE
	Added at RAN5#91-e

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

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

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

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

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

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

	DC_40A_n1A
	No
	N/A
	NE
	Added at RAN5#89-e

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

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

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

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

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

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

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

	DC_66A_n78A
	No
	n78 (HD2)
66 (IMD5)
	NE (anchor agnostic)
HD2
IMD5
	Added at 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.



[Skipped unchanged parts]
[bookmark: _Toc68073960][bookmark: _Toc75371822][bookmark: _Toc83727890]D.2.8	Test Frequencies selections for EN-DC
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: 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

	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

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

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

	8A / n77A
	Mid (UL 897.5 MHz) / 3590
	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
	Highest (10 MHz) / Highest (100 MHz)
	
	Non-Exception. Not overlapping interference since BWINT=40 MHz, FINT = (40+100)/2 = 70 

	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 

	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

	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 

	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 3557,6 MHz/ UL 1778.8 MHZ
	Highest (20 MHz) / Highest (400 MHz)
	UL Harmonic Interference HD2
	Exception Note 2, 13 of TS38.101-3 table 7.3B.2.3.1-1

	
	DL 3581.0 MHz/ UL 1777.5 MHz
	Highest (20 MHz) / Highest (400 MHz)
	UL Harmonic Interference HD2
	Exception Note 3 of TS38.101-3 table 7.3B.2.3.1-1

	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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