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<<Unchanged sections skipped>>
7.3A.0.4	Reference sensitivity exceptions due to UL harmonic interference for CA
Editor’s Note:
· 38.101-1 (V17.9.0) Table 7.3A.4-4 UL n77 agressor band impacts on DL band n5 indicates a case of UL/DL bandwidth of 5 MHz/5 MHz, but there is no definition of reference sensitivity for 5MHz bandwidth of n77. Therefore in Table 7.3A.0.4-4b corresponding case, UL n77 minimum bandwidth of 10 MHz is used instead.
Table 7.3A.0.4-1: Reference sensitivity exceptions due to UL harmonic for NR CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	<<Unchanged rows skipped>>

	n66
	n48
	5
	15
	12 (RBstart=0)
	5
	27.1
	NOTE 2
	UL2/DL1
direct-hit

	n66
	n48
	40
	15
	200 (RBstart=0)
	1007
	13.8
	NOTE 2
	UL2/DL1
direct-hit

	n66
	n48
	5
	15
	12 (RBstart=0)
	105
	1.9
	NOTE 6
	UL2/DL1
near-miss

	<<Unchanged rows skipped>>

	NOTE 1:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd / 3rd / 4th / 5th transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.


NOTE 2:  The requirements should be verified for UL NR ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with carrier frequency in the victim (higher) band in MHz and the channel bandwidth configured in the lower band.


NOTE 3:	The requirements should be verified for UL NR ARFCN of the aggressor (lower) band (superscript LB) such that  in MHz and  with the carrier frequency in the victim (higher) band in MHz and the channel bandwidth configured in the low band.


NOTE 4:	The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with[image: ] carrier frequency in the victim (higher) band in MHz and [image: ] the channel bandwidth configured in the lower band.


NOTE 5:	The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with[image: ] carrier frequency in the victim (higher) band in MHz and [image: ] the channel bandwidth configured in the lower band.




NOTE 6:	The requirements are only applicable to channel bandwidths no larger than 20 MHz and with a carrier frequency at  MHz offset from  in the victim (higher band) with , where[image: ]andare the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.
NOTE 7:	For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.
NOTE 8:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.
NOTE 9:	Void.
NOTE 10:	These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band n25 is located with its upper edge at 1995 MHz.
NOTE 11:	These requirements apply when the lower edge frequency of the uplink channel in Band n71 is located at or below 668 MHz and the downlink channel in Band n25 is located with its upper edge at 1990 MHz.
NOTE 12: In the USA, n77 band is restricted to 3450 – 3550 MHz and 3700 – 3980 MHz. There is no UL harmonic due to n24 UL in downlink for n77 operating in 3450 – 3550 MHz and 3700 – 3980 MHz.
NOTE 13:	No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity for all active downlink component carriers is only verified when this is not the case (the requirements specified in clause 7.3.2 apply unless otherwise specified).



Table 7.3A.0.4-1a: Void
Table 7.3A.0.4-2: Void
Table 7.3A.0.4-3: Void
Table 7.3A.0.4-3a: Void
Sensitivity degradation is allowed for a band if it is impacted by receiver harmonic mixing due to another band part of the same CA configuration. Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC3 aggressor NR UL band for DL NR CA FR1 is specified in Table 7.3A.0.4-4b. Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC2 aggressor NR UL band for NR DL CA FR1 is specified in Table 7.3A.0.4-4c.
Table 7.3A.0.4-4: Void

Table 7.3A.0.4-4a: Void

Table 7.3A.0.4-4b: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC3 aggressor NR UL band for DL NR CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n77
	n2
	10
	15
	25 (RBstart=0)
	5
	6.7
	NOTE 7
	UL1/DL2

	n77
	n2
	20
	15
	100 (RBstart=0)
	20
	3,7
	NOTE 7
	UL1/DL2

	n77
	n5
	10
	15
	25 (RBstart=0)
	5
	5.7
	NOTE 8
	UL1/DL4

	n77
	n5
	20
	15
	100 (RBstart=0)
	20
	2.7
	NOTE 8
	UL1/DL4

	n77
	n14
	10
	15
	25 (RBstart=0)
	5
	31
	NOTE 5
	UL1/DL5

	n77
	n14
	10
	15
	50 (RBstart=0)
	10
	28
	NOTE 5
	UL1/DL5

	n77
	n25
	10
	15
	25 (RBstart=0)
	5
	6.7
	NOTE 7
	UL1/DL2

	n77
	n25
	20
	15
	100 (RBstart=0)
	40
	1.1
	NOTE 7
	UL1/DL2

	NOTE 1:	FFS.
NOTE 2:	FFS.
NOTE 3:	FFS.
NOTE 4:   FFS.


NOTE 5:	The requirements should be verified for DL NR-ARFCN of the victim (lower) band (superscript LB) such that   with  the DL carrier frequency in the lower band and  the UL carrier frequency in the higher band, both in MHz.
NOTE 6:	FFS.


[bookmark: OLE_LINK23]NOTE 7:	The requirements should be verified for UL NR-ARFCN of the aggressor (higher) band (superscript HB) such that   in MHz and  with [image: ] the carrier frequency in the victim (lower) band and [image: ] the channel bandwidth configured in the higher band.


NOTE 8:	The requirements should be verified for UL NR-ARFCN of the aggressor (higher) band (superscript HB) such that   in MHz and  with [image: ] the carrier frequency in the victim (lower) band and [image: ] the channel bandwidth configured in the higher band.



<<Unchanged sections skipped>>
7.3A.1_1	Reference sensitivity power level for 2DL CA exceptions
Editor’s Note: The following aspects are either missing or not yet determined:
- Test point analysis for CA_n3A-n5A IMD2 and IMD4 is currently missing in TR 38.905.
<<Unchanged sections skipped>>
7.3A.1_1.4	Test description
7.3A.1_1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.2-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 7.3A.1_1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexe A2.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.3A.1_1.4.1-1: Test Configuration Table for inter-band 2DL CA exceptions
	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
	For test frequencies refer to “Range” columns.

	Test CC Combination setting (CBW) as specified in subclause Table 5.5A.3.1-1 for the CA Configuration across bandwidth combination sets supported by the UE
	Refer to “PCC”and “SCC” columns

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Network signalling value
	NS_01
Unless given by Table 7.3.2.3-4 for the band with active uplink carrier

	Test Parameters for CA Configurations

	ID
	CA Configuration / CBW
	DL Allocation
	UL Allocation (Note 2)

	
	CA Configuration
	PCC 
	SCC
	CC MOD
	PCC & SCC
RB allocation
	CC MOD
	PCC & SCC RB allocations
(LCRB @ RBstart)

	
	PCC
	SCC
	
	
	
	PCC
	SCC
	
	

	
	Band 
	Range
	Band 
	Range
	
	
	
	
	
	
	

	<<Unchanged rows skipped>>

	Test Settings for CA_n2A-n77A Configuration

	1
	n2
	1880 MHz (UL)
	n77
	3760 MHz
	5 MHz
	10 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_1
	-

	2
	n2
	1880 MHz (UL)
	n77
	3760 MHz
	10 MHz
	100 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_1
	-

	3
	n2
	1880 MHz (UL)
	n77
	3735 MHz
	5 MHz
	10 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_1
	-

	4
	n77
	3920  MHz
	n2
	DL Mid
	10 MHz
	5 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_2
	-

	5
	n77
	3920 MHz
	n2
	DL Mid
	10 20 MHz
	5 20 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_2
	-

	6
	n2
	UL 1855/DL 1935
	n77
	3790 MHz
	5 MHz
	10 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_3
	REFSENS_CA_3

	7
	n2
	UL 1900/DL 1980
	n77
	3720 MHz
	5 MHz
	10 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_3
	REFSENS_CA_3

	8
	n2
	UL 1885/DL 1965
	n77
	3810 MHz
	5 MHz
	10 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_3
	REFSENS_CA_3

	95
	n2
	1987.5 MHz  (DL)
	n77
	3305 MHz
	5 MHz
	100 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	-
	REFSENS_CA_4

	<<Unchanged rows skipped>>

	Test Settings for a CA_n5A-n77A Configuration

	1
	n5
	836.5 MHz
(UL)
	n77
	3346 MHz
	5 MHz
	10 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_1
	-

	2
	n5
	846.5 MHz
(UL)
	n77
	3386 MHz
	5 MHz
	100 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_1
	-

	3
	n5
	826.5 MHz
(UL)
	n77
	4132.5 MHz
	5 MHz
	10 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_1
	-

	4
	n5
	826.5 MHz
(UL)
	n77
	4132.5 MHz
	5 MHz
	100 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_1
	-

	5
	n77
	3526 MHz
	n5
	DL Mid
	20 MHz
	20 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_2
	-

	6
	n77
	3526 MHz
	n5
	DL Mid
	10 MHz
	10 5 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_2
	-

	7
	n5
	UL 844/ DL 889
	n77
	3421 MHz
	5 MHz
	10 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_3
	REFSENS_CA_3

	8
	n5
	UL 829/ DL 874
	n77
	4190 MHz
	5 MHz
	10 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_3
	REFSENS_CA_3

	<<Unchanged rows skipped>>

	Test Settings for CA_n48A-n66A Configuration

	1
	n66
	1730 MHz (UL)
	n48
	3660 MHz (UL)
	5 MHz
	5 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_3
	REFSENS_CA_3

	2
	n66
	High
	n48
	3555 MHz
	5 MHz
	5 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_1
	-

	3
	n66
	High
	n48
	Low
	5 MHz
	60 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_1
	-

	4
	n66
	1777.5 MHz
	n48
	3580 MHz
	5 MHz
	10 5 MHz
	CP-OFDM QPSK
	Full RB
	DFT-s-OFDM QPSK
	REFSENS_CA_1
	-

	<<Unchanged rows skipped>>

	Note 1:	CA Configuration Test CC Combination test settings are checked separately for each CA Configuration.
Note 2:	REFSENS refers to the PCC bands and PCC NRB ‘s single carrier Uplink RB allocation for reference sensitivity according to table 7.3.2.4.1-3.
REFSENS_CA_1 refers to the Uplink RB allocation for reference sensitivity exceptions due to UL harmonic interference according to table 7.3A.0.4-1.
REFSENS_CA_2 refers to the Uplink RB allocation for reference sensitivity exceptions due to receiver harmonic mixing according to table 7.3A.0.4-4b for PC3 and Table 7.3A.0.4-4c for PC2.
REFSENS_CA_3 refers to the Uplink RB allocation for reference sensitivity exceptions due to intermodulation interference due to 2UL CA according to table 7.3A.0.5-1 for PC3 and table 7.3A.0.5-1a for PC2. 
REFSENS_CA_4 refers to the Uplink RB allocation for reference sensitivity exceptions due to cross band isolation for NR CA FR1 according to table 7.3A.0.6-1 for PC3 and Table 7.3A.0.6-3a for PC2.
Note 3:	In a band where UE supports 4Rx, the test needs to be performed only with 4Rx antennas connected.
Note 4:	The test points are executed only when UEs support simultaneous Rx/Tx capability as indicated in Table A.4.3.2A.4.1-3 of TS 38.508-2.
Note5:	This test ID is for UL PC2 only.


<<Unchanged sections skipped>>
7.3A.1_1.5	Test requirement
For inter-band carrier aggregation the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.2.2 with parameters specified in Table 7.3A.1_1.5-1 for PC3, and in Table 7.3A.1_1.5-1a for PC2. The test requirement of configurations for CA operating band including Band n41 also apply for the corresponding CA operating bands with Band n90 replacing Band n41.

Table 7.3A.1_1.5-1: Reference sensitivity requirement for inter band PC3 CA
	CA configuration
	Test ID
	NR band
	CBW
	REFSENS test requirement of NR band (dBm)

	
	
	
	(MHz)
	2Rx
	4Rx

	<<Unchanged rows skipped>>

	CA_n2A-n77A
	1
	n2
	5
	-98+TT
	-98-2.7+TT

	
	
	n774
	10
	-95.3+23.9+TT
	-95.3-2.2+23.9+TT

	
	2
	n2
	10
	-94.8+TT
	-94.8-2.7+TT

	
	
	n774
	100
	-89.4+13.8+TT
	-89.4-2.2+13.8+TT

	
	3
	n2
	5
	-98+TT
	-98-2.7+TT

	
	
	n774
	10
	-95.3+1.1+TT
	-95.3-2.2+1.1+TT

	
	4
	n2
	5
	-98+6.7+TT
	-98-2.7+6.7+TT

	
	
	n774
	10
	-95.3+TT
	-95.3-2.2+TT

	
	5
	n2
	520
	-91.8+3,7+TT
	-91.8-2.7+3,7+TT

	
	
	n774
	1020
	-92.2+TT
	-92.2-2.2+TT

	
	6
	n2
	5
	-98.0 +26+TT
	-100.7 +28.7+TT

	
	
	n774
	10
	-95.3+TT
	-97.5+TT

	
	7
	n2
	5
	-98.0 +8+TT
	-100.7 +10.7+TT

	
	
	n774
	10
	-95.3+TT
	-97.5+TT

	
	8
	n2
	5
	-98.0 +5+TT
	-100.7 +5+TT

	
	
	n774
	10
	-95.3+TT
	-97.5+TT

	<<Unchanged rows skipped>>

	CA_n5A-n77A
	1
	n5
	5
	-98+TT
	-

	
	
	n77
	10
	-95.3+10.5+TT
	-95.3-2.2+10.5+TT

	
	2
	n5
	5
	-98+TT
	-

	
	
	n77
	100
	-85+1.4+TT
	-85-2.2+1.4+TT

	
	3
	n5
	5
	-98+TT
	-

	
	
	n77
	10
	-95.3+10.4+TT
	-95.3-2.2+10.4+TT

	
	4
	n5
	5
	-98+TT
	-

	
	
	n77
	100
	-85+0.7+TT
	-85-2.2+0.7+TT

	
	5
	n5
	20
	-90.8 +4.32.7+TT
	-

	
	
	n77
	20
	-92.2+TT
	-94.4+TT

	
	6
	n5
	105
	-98.0 +8.15.7+TT
	-

	
	
	n77
	10
	-95.3+TT
	-97.5+TT

	
	7
	n5
	5
	-98.0 +8.3+TT
	-

	
	
	n77
	10
	-95.3+TT
	-97.5+TT

	
	8
	n5
	5
	-98.0 +5.5+TT
	-

	
	
	n77
	10
	-95.3+TT
	-97.5+TT

	<<Unchanged rows skipped>>

	CA_n48A-n66A
	1
	n48
	5
	-99.0 + TT
	-99.0 -2.2+ TT

	
	
	n66
	5
	-99.5 + 5.0 + TT
	-99.5 +5.0 -2.7 +TT

	
	2
	n48
	5
	-99.0+27.1 + TT
	-99.0 -2.2+ 27.1+TT

	
	
	n66
	5
	-99.5 +TT
	-99.5 -2.7 +TT

	
	3
	n48
	60
	-96.1 + 8.3 +TT
	-96.1-2.2 + 8.3 +TT

	
	
	n66
	5
	-99.5 +TT
	-99.5 -2.7 +TT

	
	4
	n48
	10
	-95.8 + 1.1.1.9 + TT
	-95.8 -2.2+ 1.1.1.9 + TT

	
	
	n66
	5
	-99.5 +TT
	-99.5 -2.7 +TT

	<<Unchanged rows skipped>>

	Note 1:	The transmitter shall be set to maximum output power level (Table 7.3A.3.5-2)
Note 2:	The reference measurement channel is specified in Annexe A2.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Note 3:	TT for each frequency and channel bandwidth is specified in Table 7.3.2.5-3.
Note 4:	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.
Note 5:	Values are modified by -0.5dB when carrier channel BW is between 865MHz and 894MHz.
Note 6:	4 Rx operation is targeted for FWA form factor



<<End of change>>
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