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Introduction
This contribution presents a Text proposal on interference analysis for CA_n39-n79 for TR 38.716-02-00 [1]. It is proposed to approve the text proposal in the annex.
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Table 6.x.1.1-1: CA band combination of band n39+n79
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	n39
	1880 MHz
	–
	1920 MHz
	1880 MHz
	–
	1920 MHz
	TDD

	n79
	4400 MHz
	–
	5000 MHz
	4400 MHz
	–
	5000 MHz
	TDD
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Table 6.x.1.2-1: Supported bandwidths per CA band combination of band n39+n79
	CA operating / channel bandwidth [MHz]

	NR CA Configuration
	UL Configuration
	NR Band
	SCS [kHz]
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	90
	100
	Bandwidth combination set

	CA_n39A-n79A
	CA_n39A-n79A
	n39
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	n79
	15
	
	
	
	
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	
	30
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	

	
	
	
	60
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
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Table 6.9.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_n39-n79.
Table 6.x.1.3-1: Impact of UL/DL Harmonic 
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	n39
	1880
	1920
	1880
	1920
	3760
	3840
	5640
	5760
	7520
	7680

	n79
	4400
	5000
	4400
	5000
	8800
	10000
	13200
	15000
	17600
	20000



Based on above table, there is no harmonic issue for the band combination of Band n39 and Band n79.
Table 6.x.1.3-2: Impact of UL/DL Harmonic mixing
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	n39
	1880
	1920
	1880
	1920
	3760
	3840
	5640
	5760
	7520
	7680

	n79
	4400
	5000
	4400
	5000
	8800
	10000
	13200
	15000
	17600
	20000



Based on above table, there is no harmonic mixing issue for the band combination of n39 and n79.
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For CA_n39-n79 , the TIB,c and RIB,c values are given in the tables below.
Table 6.x.1.4-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n39-n79
	n39
	0.3

	
	n79
	0.8



Table 6.x.1.4-2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n39-n79
	n39
	0

	
	n79
	0.5
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There is no MSD issue due to harmonic interference for this band combination. 
[bookmark: _Toc523930200][bookmark: _Toc530558200]6.x.2		Specific for 2 bands UL CA
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Table 6.x.2.1-1 gives IMD interference analysis for CA_ n39-n79` with 2 ULs.
Table 6.x.2.1-1: Band n39 and Band n79 IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1880
	1920
	4400
	5000

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	2480-3120
	6280-6920

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1240-560
	6880-8120

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	8160-8840
	10680-11920

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	1780-2020
	4380-5020

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	640-1360
	11280-13120

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	
	

	IMD frequency limits (MHz)
	6240-4960
	

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	10040-10760
	15080-16920

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	
	

	IMD frequency limits (MHz)
	12560-13840
	

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	18120-15680
	3280-2520

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	11240-9360
	3040-4360

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	19480-21920
	11920-12680

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	16960-18840
	14440-15760



Based on Table 6.x.2.1-1, the 3rd 4th order IMD product may fall into Band 39. However it should be noted that IMD will not be an issue for TDD bands combination (no self-interference for the TDD band) even through the IMD products may fall into the concerning band. 
Table 6.x.2.1-2 lists the protected bands required for this CA configuration.
Table 6.x.2.1-2: Protected bands for CA_n39A-n79A
	NR CA combination
	Spurious emission

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n39A-n79A
	E-UTRA Band 1, 8, 34, 40, 41, 44, 45 or NR Band n1, n8, n34, n40, n41, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1805
	-
	1855
	-40
	1
	X

	
	Frequency range
	1855
	-
	1880
	-15.5
	5
	X

	NOTE X:	This requirement is only applicable for carriers with bandwidth confined within 1885-1920 MHz (requirement for carriers with at least 1RB confined within 1880 - 1885 MHz is not specified). This requirement applies for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range 1892.5 - 1894.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 1895 - 1903 MHz.
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There is no MSD issue due to IMD interference for this band combination. 
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