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1	Introduction
This is a TP to TR 38.718-03-01 to add CA_n3A-n40A-n78A with ULCA. 
************************************* Start of TP*****************************************
[bookmark: _Toc117459046][bookmark: _Toc117459047][bookmark: _Toc16729][bookmark: _Toc3788][bookmark: _Toc24942][bookmark: _Toc109047250]5.x	CA_n3-n40-n78
5.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc117459048]5.x.1.1	Operating bands for CA
Table 5.x.1.1-1: 3DL Inter-band CA operating bands
	NR CA Band
	NR Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low  –  FUL_high
	FDL_low  –  FDL_high
	

	CA_n3-n40-n78
	n3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	n40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD

	
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD


[bookmark: _Toc117459049]5.x.1.2	Channel bandwidths per operating band for CA
Table 5.x.1.2-1: Supported bandwidths per CA band combination of band n3+n40+n78
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n3A-n40A-n78A
	CA_n3A-n40A
CA_n3A-n78A
CA_n40A-n78A
	n3
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n40
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	



[bookmark: _Toc117459050]5.x.1.3	∆TIB,c and ∆RIB,c values
For CA_n3-n40-n78, the TIB,c and RIB,c values are taken from the EN-DC case DC_3_n40-n78
Table 5.x.1.3-1: ΔTIB,c due to NR CA (three bands)
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n3-n40-n78
	0.6
	0.5
	0.8

	NOTE 8:	“-” denotes ΔTIB,c = 0.
NOTE 9:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3-n5 the band order from left to right is n1, n3 and n5.



Table 5.x.1.3-2: ΔRIB,c due to NR CA (three bands)
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n3-n40-n78
	0.2
	-
	0.5

	NOTE 9:	 “-” denotes ΔRIB,c = 0.
NOTE 10:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3-n8 the band order from left to right is n1, n3 and n8.


[bookmark: _Toc117459051]5.x.2	Specific for 2 bands UL CA
[bookmark: _Toc117459052]5.x.2.1	UE co-existence studies
This is a 3-band combination, so uplink harmonic and harmonic mixing analysis is already done in the fallbacks. Only IMD for two uplink configurations is analysed.
Table 5.x.2.1-1 lists Band n3 + Band n40 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE coexistence analysis. 
Table 5.x.2.1-2 lists Band n3 + Band n78 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE coexistence analysis. 
Table 5.x.2.1-3 lists Band n40 + Band n78 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE coexistence analysis. 
Table 5.x.2.1-1: Band n3 and Band n40 UL IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	1710
	1785
	2300
	2400

	DL Frequency [MHz]
	1805
	1880
	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)
	515
	690
	4010
	4185

	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)
	1020
	1270
	2815
	3090

	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)
	5720
	5970
	6310
	6585

	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)
	2730
	3055
	5115
	5490

	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)
	1380
	1030
	8020
	8370

	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)
	7430
	7755
	8610
	8985

	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)
	7890
	7415
	4840
	4440

	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)
	3780
	3330
	755
	330

	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)
	10910
	11385
	9140
	9540

	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)
	10320
	10770
	9730
	10155



Table 5.x.2.1-2: Band n3 and Band n78 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	1710
	1785
	3300
	3800

	DL Frequency [MHz]
	1805
	1880
	3300
	3800

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

	IMD frequency limits (MHz)
	1515
	2090
	5010
	5585

	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)
	380
	270
	4815
	5890

	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)
	6720
	7370
	8310
	9385

	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)
	1330
	2055
	8115
	9690

	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)
	4180
	3030
	10020
	11170

	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)
	8430
	9155
	11610
	13185

	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)
	13490
	11415
	3840
	3040

	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)
	7980
	6330
	1245
	2470

	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)
	14910
	16985
	10140
	10940

	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)
	13320
	14970
	11730
	12955



Table 5.x.2.1-3: Band n40 and Band n78 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	2300
	2400
	3300
	3800

	DL Frequency [MHz]
	2300
	2400
	3300
	3800

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

	IMD frequency limits (MHz)
	900
	1500
	5600
	6200

	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)
	800
	1500
	4200
	5300

	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)
	7900
	8600
	8900
	10000

	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)
	3100
	3900
	7500
	9100

	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)
	3000
	1800
	11200
	12400

	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)
	10200
	11000
	12200
	13800

	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)
	12900
	10800
	6300
	5400

	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)
	6800
	5100
	600
	700

	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)
	00
	17600
	12500
	13400

	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)
	14500
	16200
	13500
	14800



Based on the tables above only the frequency ranges that affect the 3rd RX band are studied and it can be seen that 
· n3 + n40 IMD5 may affect Rx frequencies of band n78. Since n40 and n78 have simultaneous RX/TX MSD is needed
· n3 + n78 IMD5 may affect RX frequencies of band n40. Since n78 and n40 have simultaneous RX/TX MSD is needed
· n40 + n78 IMD4 may affect Rx frequencies of band n3, but since n40 and n78 have simultaneous RX/TX this 2ULCA case is invalid, as they will never be present simultaneously.
[bookmark: _Toc117459053]5.x.2.2	REFSENS requirements
Based on the co-existence studies there are a need to define MSD values. MSD values from DC_3-n40-n78 are reused.
Table 5.x.2.2-1: 3DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n3-n40-n78
	n3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	n40
	2360
	5
	25
	2360
	N/A
	TDD
	N/A

	
	n78
	3620
	10
	50
	3620
	4.8
	TDD
	IMD5

	
	n3
	1720
	5
	25
	1815
	N/A
	FDD
	N/A

	
	n40
	2360
	5
	25
	2360
	4.4
	TDD
	IMD5

	
	n78
	3760
	10
	50
	3760
	N/A
	TDD
	N/A



************************************* End of TP*****************************************
