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1	Introduction
This is a TP to TR 38.718-03-01 to add CA_n5-n40-n105 including ULCA. All fallbacks have been analysed.
************************************* Start of TP*****************************************
[bookmark: _Toc151479630][bookmark: _Toc152686274]5.x	CA_n5-n40-n105
[bookmark: _Toc83580305][bookmark: _Toc69083977][bookmark: _Toc75466983][bookmark: _Toc61367241][bookmark: _Toc84413423][bookmark: _Toc68230564][bookmark: _Toc37251223][bookmark: _Toc45888601][bookmark: _Toc76717995][bookmark: _Toc45888002][bookmark: _Toc61372624][bookmark: _Toc36107464][bookmark: _Toc29802722][bookmark: _Toc29802097][bookmark: _Toc29801673][bookmark: _Toc84404814][bookmark: _Toc76509005][bookmark: _Toc151479631][bookmark: _Toc152686275]5.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc45888004][bookmark: _Toc76509007][bookmark: _Toc61367243][bookmark: _Toc45888603][bookmark: _Toc83580307][bookmark: _Toc84404816][bookmark: _Toc75466985][bookmark: _Toc84413425][bookmark: _Toc61372626][bookmark: _Toc76717997][bookmark: _Toc68230566][bookmark: _Toc69083979][bookmark: _Toc151479632][bookmark: _Toc152686276]5.x.1.1	Operating bands for CA
[bookmark: OLE_LINK18]Table 5.x.1.1-1: Inter-band CA operating bands involving FR1 (three bands)
	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
	

	n5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	[bookmark: OLE_LINK1]n40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD

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



[bookmark: _Toc151479633][bookmark: _Toc152686277]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 n5+n40+n105
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n5A-n40A-n105A
	CA_n5A-n40A
CA_n5A-n105A
CA_n40A-n105A
	n5
	5, 10, 15, 20, 25
	0

	
	
	n40
	5, 10, 15, 20, 25, 30, 40, 50
	

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


[bookmark: _Toc151479634][bookmark: _Toc152686278]5.x.1.3	∆TIB,c and ∆RIB,c values
For CA_n5-n40-n105, the DTIB,c and DRIB,c values are given in the tables below.
Table 5.x.1.3-1: ΔTIB,c due to NR CA (three bands)

	Inter-band CA combination
	ΔTIB,c for NR bands (dB)*

	
	Component band in order of bands in configuration**

	CA_n5-n40-n105
	0.6
	0.9
	0.6

	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 due to NR CA (three bands)

	Inter-band CA combination
	ΔRIB,c for NR bands (dB)*

	
	Component band in order of bands in configuration**

	CA_n5-n40-n105
	0.2
	0.8
	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: _Toc151479635][bookmark: _Toc152686279]5.x.2	Specific for 2 bands UL CA
[bookmark: _Toc151479636][bookmark: _Toc152686280]5.x.2.1	UE co-existence studies
Based on Table 5.x.2.1-1, nth order IMD from band n5 and Band n40 may also fall into Rx frequencies of band n105.
Table 5.x.2.1-1: Band n5 and Band n40 UL IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	824
	849
	2300
	2400

	DL Frequency [MHz]
	869
	894
	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)
	1451
	1576
	3124
	3249

	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)
	752
	602
	3751
	3976

	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)
	3948
	4098
	5424
	5649

	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)
	72
	247
	6051
	6376

	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)
	3152
	2902
	6248
	6498

	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)
	4772
	4947
	7724
	8049

	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)
	8776
	8351
	1096
	896

	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)
	5552
	5202
	2053
	2328

	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)
	10024
	10449
	5596
	5796

	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)
	8548
	8898
	7072
	7347


 
Based on Table 5.x.2.1-2, nth order IMD from band n5 and Band n105 may also fall into Rx frequencies of band n40.
Table 5.x.2.1-2: Band n5 and Band n105 UL IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	824
	849
	663
	703

	DL Frequency [MHz]
	869
	894
	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)
	186
	121
	1487
	1552

	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)
	945
	1035
	477
	582

	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)
	2311
	2401
	2150
	2255

	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)
	1769
	1884
	1140
	1285

	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)
	242
	372
	2974
	3104

	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)
	3135
	3250
	2813
	2958

	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)
	1988
	1803
	2733
	2593

	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)
	461
	291
	1221
	1066

	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)
	3476
	3661
	3959
	4099

	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)
	3637
	3807
	3798
	3953



Table 5.x.2.1-3: Band n40 and Band n105 UL IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	2300
	2400
	663
	703

	DL Frequency [MHz]
	2300
	2400
	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)
	1737
	1597
	2963
	3103

	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)
	3897
	4137
	1074
	894

	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)
	5263
	5503
	3626
	3806

	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)
	6197
	6537
	411
	191

	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)
	3194
	3474
	5926
	6206

	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)
	7563
	7903
	4289
	4509

	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)
	512
	252
	8937
	8497

	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)
	2491
	2811
	5874
	5494

	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)
	4952
	5212
	9863
	10303

	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)
	6589
	6909
	8226
	8606


Based on Table 5.x.2.1-3, nth order IMD from band n40 and Band n105 may also fall into Rx frequencies of band n5.
From the tables it is found that: 
Band n105 may be subject to IMD3.
Band n40 may be subject to IMD3.
Band n5 may be subject to IMD3.

[bookmark: _Toc151479637][bookmark: _Toc152686281]5.x.2.2	REFSENS requirements
MSD values have been taken from DC_28A_n5A-n40A to find an MSD value for n5 looking for one lowband with a <2GHz and one highband with a >2GHz band that make an IMD3 case. The MSD value is applied n105.
MSD values have been taken from DC_28A_n5A-n40A to find an MSD value for n40 looking for two lowbands with a <2GHz band that make an IMD3 case.
There is IMD3 product caused by n40 and n105 hitting Rx frequencies of band n5, but no test points can be created.
Table 5.x.2.2-1: 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_n5-n40-n105
	n5
	836.5
	5
	25
	881.5
	N/A
	FDD
	N/A

	
	n40
	2305
	5
	25
	2305
	N/A
	TDD
	N/A

	
	n105
	N/A
	5
	N/A
	632
	17
	FDD
	IMD3

	
	n5
	836.5
	5
	25
	881.5
	N/A
	FDD
	N/A

	
	n40
	N/A
	5
	N/A
	2356
	18.8
	TDD
	IMD3

	
	n105
	683
	5
	25
	632
	N/A
	FDD
	NA



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