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1	Introduction
This is a TP to TR 38.717-02-01 to add CA_n7-n40 with UL CA.
************************************* Start of TP*****************************************
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Table 6.X.1.1-1: CA band combination of band n7 + n40
	NR CA Band Combination
	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
	

	CA_n7-n40
	n7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	n40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD
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NR CA_n7-n40 differs from ENDC CA_7-n40 already defined with the wider available channel bandwidths for n40A.
 
6.X.1.2	Channel bandwidths per operating band for CA
Table 6.X.1.2-1: Supported bandwidths per CA band combination of band n7+n40 
	CA operating/channel bandwidth [MHz]

	NR CA configuration
	Uplink CA 
configuration
	NR Band
	5 
MHz
	10 
MHz
	15
MHz
	20 
MHz
	25 MHz
	30 
MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz
	Bandwidth combination set

	CA_n7A-n40A
	CA_n7A-n40A
	n7
	5
	10
	15
	20
	25
	30
	40
	50
	
	
	
	
	
	0

	
	
	n40
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
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Table 6.X.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_n7-n40.
Table 6.X.1.3-1: Impact of UL/DL Harmonic 
	 
	 
	 
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

	 
	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
	UL Low Band Edge
	UL High Band Edge

	n7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710
	10000
	10280
	12500
	12850

	n40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200
	9200
	9600
	11500
	12000


Based on above table, there is no harmonic interference.



Table 6.X.1.3-2: Impact of UL/DL Harmonic mixing
	 
	 
	 
	 
	 
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th 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
	DL Low Band Edge
	DL High Band Edge

	n7
	2500
	2570
	2620
	2690
	5240
	5380
	7860
	8070
	10480
	10760
	13100
	13450

	n40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200
	9200
	9600
	11500
	12000
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6.X.1.4	∆TIB and ∆RIB values
For CA_n7-n40, the TIB,c and RIB values from DC_7_n40 are re-used.
Table 6.X.1.4-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n7-n40
	n7
	0.5

	
	n40
	0.6



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

	CA_n7-n40
	n7
	0

	
	n40
	0.5
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[bookmark: _Toc523930200][bookmark: _Toc24456][bookmark: _Toc13133208][bookmark: _Toc9607697]Due to the small separation between these two operational bands of 100MHz there’s a need for cross band isolation exception. The same cross band requirements as used in the EN/DC configuration (DC_7_n40) are applied. For n40 towards n7 the MSD from n97-n41 which is for the same ACLR2 issue with 100MHz n40 in n7 DL is used.
Table 7.3A.6-1: Reference sensitivity exceptions (MSD) due to cross band isolation from a PC3 aggressor NR UL band for NR CA FR1
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30
MHz(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70
MHz(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n7
	n40
	3.7
	3.4
	3.2
	3.1
	3.1
	3.1
	3.1
	3.1
	3.1
	3.1
	3.1
	3.1
	3.1

	n40
	n7
	[21.9]
	[20.7]
	[18.9]
	[17.7]
	[16.7]
	[15.8]
	[14.5]
	[13.5]
	
	
	
	
	



Table 7.3A.6.2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for NR CA FR1
	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz

	n7
	n40
	15
	25
	50
	75
	75
	75
	100
	100
	100
	100
	100
	100
	100
	100

	n40
	n7
	30
	270
	270
	270
	270
	270
	270
	270
	270
	
	
	
	
	



[bookmark: _Toc3844][bookmark: _Toc26816][bookmark: _Toc11705][bookmark: _Toc17476][bookmark: _Toc22796][bookmark: _Toc30421][bookmark: _Toc30210][bookmark: _Toc30950][bookmark: _Toc20854]6.X.1.6	OOB blocking exception requirements
There is no OOB exception for the CA combination.
[bookmark: _Toc26717][bookmark: _Toc26029][bookmark: _Toc3929][bookmark: _Toc31741][bookmark: _Toc20042][bookmark: _Toc25515][bookmark: _Toc2826][bookmark: _Toc22784][bookmark: _Toc23125]6.X.2		Specific for 2 bands UL CA
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Table 6.X.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n7A-n40A
	23
	+2/-32

	NOTE 2:	2 refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB
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Table 6.X.2.2-1 gives IMD interference analysis for CA_ n7-n40 with 2 ULs.
Table 6.X.2.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	2500
	2570
	2300
	2400

	DL Frequency [MHz]
	2620
	2690
	2300
	2400

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

	IMD frequency limits (MHz)
	270
	100
	4800
	4970

	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)
	2600
	2840
	2030
	2300

	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)
	7300
	7540
	7100
	7370

	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)
	5100
	5410
	4330
	4700

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

	IMD frequency limits (MHz)
	200
	540
	9600
	9940

	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)
	9800
	10110
	9400
	9770

	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)
	7100
	6630
	7980
	7600

	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)
	2200
	1760
	3110
	2700

	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)
	11700
	12170
	12300
	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)
	11900
	12340
	12100
	12510



Based on the table 6.x.2.2-1, there is 3rd order IMD issue for CA_n7-n40. 
Table 6.X.2.2-2 lists the protected bands required for the 2UL bands CA configuration are re-used from DC_7_n40.
Table 6.X.2.2-2: Protected bands for the 2UL bands CA configuration
	NR CA Configuration
	Spurious emission 

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

	CA_n7-n40
	E-UTRA Band 1, 3, 5, 7, 8, 20, 22, 26, 27, 28, 31, 32, 33, 34, 42, 43, 50, 51, 52, 65, 67, 68, 72, 74, 75, 76, 77, 78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2570
	-
	2575
	+1.6
	5
	15, 21, 26

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	15, 21, 26

	
	Frequency range
	2595
	-
	2620
	-40
	1
	15, 21

	NOTE 15: These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
NOTE 21: This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
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Table 6.X.2.3-1 lists the MSD required due to the 3rd IMD for the dual uplink configuration. The MSD value is reused from DC_7_n40.
Table 6.X.2.3-1: MSD due to IMD issue
	Operating band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA
Configuration
	NR band
	UL Fc
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n7A-n40A
	n7
	2510
	5
	25
	2630
	23
	IMD3
	2510

	
	n40
	2390
	5
	25
	2390
	N/A
	N/A
	2390
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