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1. Introduction
This contribution is a text proposal for TR 38.718-03-01 to include CA_n70A-n71A-n77A.
All, except CA_n70A-n77A, fallbacks have been specified. TP to add CA_n70A-n77A was endorsed at RAN4#104bis-e in R4-2217044.
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Text Proposal
---Start of changes---
[bookmark: _Toc28608][bookmark: _Toc519110870][bookmark: _Toc9848464][bookmark: _Toc22654][bookmark: _Toc9441588][bookmark: _Hlk110768211]5.x	CA_n70-n71-n77
[bookmark: _Toc29802097][bookmark: _Toc37251223][bookmark: _Toc75466983][bookmark: _Toc29802722][bookmark: _Toc36107464][bookmark: _Toc61372624][bookmark: _Toc83580305][bookmark: _Toc76717995][bookmark: _Toc29801673][bookmark: _Toc84413423][bookmark: _Toc61367241][bookmark: _Toc45888002][bookmark: _Toc69083977][bookmark: _Toc45888601][bookmark: _Toc76509005][bookmark: _Toc68230564][bookmark: _Toc84404814][bookmark: _Toc109046454]5.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc75466985][bookmark: _Toc84404816][bookmark: _Toc45888603][bookmark: _Toc69083979][bookmark: _Toc61367243][bookmark: _Toc76717997][bookmark: _Toc68230566][bookmark: _Toc45888004][bookmark: _Toc76509007][bookmark: _Toc61372626][bookmark: _Toc83580307][bookmark: _Toc84413425][bookmark: _Toc109046455]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_n70-n71-n77
	n70
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	FDD

	
	n71
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	FDD

	
	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD



[bookmark: _Toc9848465][bookmark: _Toc24367]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 n70+n71+n77
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n70A-n71A-n77A
	CA_n70A-n71A
CA_n70A-n77A
	n70
	5, 10, 15, 20, 25
	0

	
	CA_n71A-n77A
	n71
	5, 10, 15, 20
	

	
	
	n77
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	


 
[bookmark: _Toc109046457][bookmark: _Toc109046458][bookmark: _Toc9848466][bookmark: _Toc519110872][bookmark: _Toc28429][bookmark: OLE_LINK5]5.x.1.3	∆TIB,c and ∆RIB,c values
For CA_n70-n71-n77, the TIB,c and RIB,c values are reused from CA_n2-n12-n77 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_n70-n71-n77
	0.6
	0.3
	0.8

	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_n70-n71-n77
	0.2
	0.2
	0.5

	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.



5.x.2	Specific for 2 bands UL CA
5.x.2.1	UE co-existence studies
[bookmark: _Toc519110874][bookmark: _Toc9848468][bookmark: _Toc18929]
Table 5.x.2.2-1 lists Band n70 + Band n71 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE coexistence analysis. 
Table 5.x.2.2-2 lists Band n70 + Band n77 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE coexistence analysis. 
Table 5.x.2.2-3 lists Band n71 + Band n77 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE coexistence analysis. 

Table 5.x.2.2-1: Band n70 and Band n71 UL harmonics and IMD products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequencies (MHz)
	663
	698
	1695
	1710

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

	IMD frequency limits (MHz)
	997
	1047
	2358
	2408

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

	IMD frequency limits (MHz)
	384
	299
	2692
	2757

	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)
	3021
	3106
	4053
	4118

	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)
	279
	399
	4387
	4467

	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)
	3684
	3804
	4053
	5828

	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)
	1994
	2094
	4716
	4816

	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)
	942
	1097
	6082
	6177

	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)
	4347
	4502
	7443
	7538

	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)
	1431
	1296
	3689
	3804

	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)
	6411
	6526
	5379
	5514



Table 5.x.2.2-2: Band n70 and Band n77 UL harmonics and IMD products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequencies (MHz)
	1695
	1710
	3300
	4200

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

	IMD frequency limits (MHz)
	1740
	1855
	4114
	5049

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

	IMD frequency limits (MHz)
	160
	30
	5751
	7586

	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)
	6840
	6970
	7414
	9249

	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)
	1535
	1680
	9051
	11786

	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)
	8535
	8680
	7414
	13449

	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)
	3480
	3710
	8228
	10098

	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)
	3230
	3390
	12351
	15986

	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)
	10230
	10390
	14014
	17649

	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)
	2015
	1770
	8202
	10972

	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)
	13740
	14070
	9042
	10947



Table 5.x.2.2-3: Band n71 and Band n77 UL harmonics and IMD products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequencies (MHz)
	663
	698
	3300
	4200

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

	IMD frequency limits (MHz)
	2602
	3537
	3963
	4898

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

	IMD frequency limits (MHz)
	2874
	1904
	5902
	7737

	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)
	4626
	5596
	7263
	9098

	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)
	2211
	1206
	9202
	11937

	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)
	5289
	6294
	7263
	13298

	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)
	5204
	7074
	7926
	9796

	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)
	1548
	508
	12502
	16137

	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
	6992
	13863
	17498

	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)
	6411
	4506
	8504
	11274

	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)
	11226
	13996
	8589
	10494




Based on the tables above it can be seen that 
· n70 + n71 IMD3, IMD4, and IMD5 may affect Rx frequencies of band n77.
· n71 + n77 IMD3 and IMD4 may affect Rx frequencies of band n70.

5.x.2.2	REFSENS requirements
Looking further on the IMD impacts, only IMD4 and IMD5 products of n70+n71 may fall into Rx frequencies of n77 in the USA. Other MSD test points are not applicable. Since in the USA, n77 band is restricted to 3450 – 3550 MHz and 3700 – 3980 MHz, IMD products are calculated based on those frequencies. 
MSD values are reused from CA_n5A-n66A-n77A.
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_n70-n71-n775
	n70
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	N/A

	
	n71
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	N/A

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	IMD35

	
	n70
	1702.5
	5
	25
	2002.5
	N/A
	FDD
	N/A

	
	n71
	680.5
	5
	25
	834.5
	N/A
	FDD
	N/A

	
	n77
	3745
	10
	50
	3745
	8.2
	TDD
	IMD4

	
	n70
	1702.5
	5
	25
	2002.5
	N/A
	FDD
	N/A

	
	n71
	680.5
	5
	25
	834.5
	N/A
	FDD
	N/A

	
	n77
	3745
	10
	50
	3745
	3.3
	TDD
	IMD5

	
	n70
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD35

	
	n71
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	N/A

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	
	n70
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD45

	
	n71
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	N/A

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	NOTE 5:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



---End of changes---
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