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1	Introduction
This is a TP to TR 37.718-03-01 to add CA_n40-n78-n105 including the 2UL case. Fallbacks of CA_n40A-n105 and CA_n78A-n105A was introduced in RAN4#106-bis
************************************* Start of TP*****************************************
[bookmark: _Toc129109047]5.x	CA_n40-n78-n105
[bookmark: _Toc129109048]5.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc129109049]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_n40-n78-n105
	n40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD

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

	
	n105
	663 MHz
	–
	703 MHz
	612 MHz
	–
	652 MHz
	FDD



[bookmark: _Toc129109050]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 n40+n78+n105
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n40A-n78A-n105A
	CA_n40A-n78A
CA_n40A-n105A
	n40
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	0

	
	CA_n78A-n105A
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n105
	5, 10, 15, 20, 25, 30, 35
	


 
[bookmark: _Toc129109051]5.x.1.3	∆TIB,c and ∆RIB,c values
For CA_n40-n78-n105, the TIB,c and RIB,c values are reused from DC_28_n40-n78 and are given in the tables below.
Table 5.x.1.3-1: ΔTIB,c
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)*

	
	Component band in order of bands in configuration**

	CA_n40A-n78A-n105A
	0.3
	0.8
	0.5

	NOTE *:	“-” denotes ΔTIB,c = 0.
NOTE **:	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
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)*

	
	Component band in order of bands in configuration**

	CA_n40A-n78A-n105A
	0.4
	0.5
	0.2

	NOTE *:	 “-” denotes ΔRIB,c = 0.
NOTE **:	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: _Toc129109052]5.x.2	Specific for 2 bands UL CA
[bookmark: _Toc129109053]5.x.2.1	UE co-existence studies

Table 5.x.2.2-1 lists Band n40 + Band n78 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE coexistence analysis. 
Table 5.x.2.2-2 lists Band n40 + Band n105 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE coexistence analysis. 
Table 5.x.2.2-3 lists Band n78 + Band n105 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE coexistence analysis. 

Table 5.x.2.2-1: 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)
	15500
	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



Table 5.x.2.2-2: Band n40 and Band n105 UL harmonics and IMD products
	UE UL carriers
	2300
	2400
	663
	703

	UL Frequency [MHz]
	2300
	2400
	612
	652

	DL Frequency [MHz]
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	2nd order IMD products
	1737
	1597
	2963
	3103

	IMD frequency limits (MHz)
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	3rd order IMD products
	3897
	4137
	1074
	894

	IMD frequency limits (MHz)
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	3rd order IMD products
	5263
	5503
	3626
	3806

	IMD frequency limits (MHz)
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	Two-tone 4th order IMD products
	6197
	6537
	411
	191

	IMD frequency limits (MHz)
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|

	Two-tone 4th order IMD products
	3194
	3474
	5926
	6206

	IMD frequency limits (MHz)
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	Two-tone 4th order IMD products
	7563
	7903
	4289
	4509

	IMD frequency limits (MHz)
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	Two-tone 5th order IMD products
	512
	252
	8937
	8497

	IMD frequency limits (MHz)
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	Two-tone 5th order IMD products
	2491
	2811
	5874
	5494

	IMD frequency limits (MHz)
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	Two-tone 5th order IMD products
	4952
	5212
	9863
	10303

	IMD frequency limits (MHz)
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	Two-tone 5th order IMD products
	6589
	6909
	8226
	8606

	IMD frequency limits (MHz)
	2300
	2400
	663
	703



Table 5.x.2.2-3: Band n78 and Band n105 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	3300
	3800
	663
	703

	DL Frequency [MHz]
	3300
	3800
	612
	652

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

	IMD frequency limits (MHz)
	3137
	2597
	3963
	4503

	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)
	5897
	6937
	2474
	1894

	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)
	7263
	8303
	4626
	5206

	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)
	9197
	10737
	1811
	1191

	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)
	5194
	6274
	7926
	9006

	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)
	10563
	12103
	5289
	5909

	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)
	488
	1148
	14537
	12497

	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)
	4491
	5611
	10074
	8494

	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)
	5952
	6612
	13863
	15903

	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)
	8589
	9709
	11226
	12806



Based on the tables above it can be seen that 
· n40 + n78 IMD5 may affect Rx frequencies of band n105
· n40+ n105 IMD3 and IMD4 may affect Rx frequencies of band n78
· n78 + n105 IMD3 may affect Rx frequencies of band n40

[bookmark: _Toc129109054]5.x.2.2	REFSENS requirements
MSD values have been re-used from CA_n28-n40-n78 and DC_28A-40_n78A. For the IMD5 MSD value similar cases of IMD5 was studied like DC_5-7_n78 and DC_18-41_n78.
Table 5.x.2.3-1: MSD due to IMD issue
	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_n40-n78-n105
	n40
	2310
	5
	25
	2310
	N/A
	TDD
	N/A

	
	n78
	3789
	10
	50
	3789
	N/A
	TDD
	N/A

	
	n105
	699
	5
	25
	648
	3.3
	FDD
	IMD5

	
	n40
	2310
	5
	25
	2310
	N/A
	TDD
	N/A

	
	n78
	3708
	10
	50
	3708
	16
	TDD
	IMD3

	
	n105
	699
	5
	25
	648
	N/A
	FDD
	N/A

	
	n40
	2310
	5
	25
	2310
	15.7
	TDD
	IMD3

	
	n78
	3708
	10
	50
	3708
	N/A
	TDD
	N/A

	
	n105
	699
	5
	25
	648
	N/A
	FDD
	N/A



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