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1. Introduction
This contribution is a text proposal for 38.718-02-01 adding CA_n7-n20 and DC_n7-n20.
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Text Proposal
---Start of changes---
[bookmark: _Toc519555228][bookmark: _Toc669][bookmark: _Toc20225][bookmark: _Toc29077][bookmark: _Toc11695][bookmark: _Toc30773][bookmark: _Toc12305][bookmark: _Toc26051][bookmark: _Toc26302][bookmark: _Toc27131][bookmark: _Hlk32391732]5.x		CA_n7-n20
[bookmark: _Toc26717][bookmark: _Toc26029][bookmark: _Toc3929][bookmark: _Toc31741][bookmark: _Toc20042][bookmark: _Toc25515][bookmark: _Toc2826][bookmark: _Toc22784][bookmark: _Toc23125]5.x.1		Specific for 1 bands UL CA
[bookmark: _Toc14976][bookmark: _Toc28474][bookmark: _Toc2439][bookmark: _Toc12979][bookmark: _Toc20802][bookmark: _Toc32185][bookmark: _Toc10753][bookmark: _Toc27776][bookmark: _Toc19969][bookmark: _Toc562][bookmark: _Toc159][bookmark: _Toc23877][bookmark: _Toc27691][bookmark: _Toc20774][bookmark: _Toc2007][bookmark: _Toc23200][bookmark: _Toc519555230][bookmark: _Toc14119][bookmark: _Toc17847][bookmark: _Toc25438][bookmark: _Toc28141][bookmark: _Toc1017][bookmark: _Toc31629][bookmark: _Toc2604][bookmark: _Toc29479][bookmark: _Toc462][bookmark: _Toc11575][bookmark: _Toc15808][bookmark: _Toc11424][bookmark: _Toc20752][bookmark: _Toc27654][bookmark: _Toc1681][bookmark: _Toc8827]5.x.1.1 Operating bands for CA
Table 5.x.1.1-1: CA band combination of band n7 and n20
	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
	

	n7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	n20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD


5.x.1.2	Channel bandwidths per operating band for CA
Table 5.x.1.2-2: Supported bandwidths per CA band combination of band n7+n20
	CA_n7A-n20A
	CA_n7A-n20A
	n7
	See n7 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n20
	See n20 channel bandwidths in Table 5.3.5-1
	


5.x.1.3	Co-existence studies
[bookmark: _Toc27850][bookmark: _Toc3517][bookmark: _Toc25214][bookmark: _Toc21187][bookmark: _Toc18572][bookmark: _Toc519555232][bookmark: _Toc25356][bookmark: _Toc27171][bookmark: _Toc21552][bookmark: _Toc750][bookmark: _Toc22898][bookmark: _Toc2151][bookmark: _Toc12994][bookmark: _Toc18422][bookmark: _Toc11117][bookmark: _Toc29692][bookmark: _Toc13134]Table 5.1.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_ n7-n20.
Table 5.x.1.3-1: Impact of UL/DL Harmonic 
	
	
	
	
	
	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
	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

	n20
	832
	862
	791
	821
	1664
	1724
	2496
	2586
	3328
	3448
	4160
	4310



Table 5.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

	n20
	832
	862
	791
	821
	1582
	1642
	2373
	2463
	3164
	3284
	3955
	4105


5.x.1.4	∆TIB and ∆RIB values
[bookmark: _Toc519555233][bookmark: _Toc3965][bookmark: _Toc21432][bookmark: _Toc13081][bookmark: _Toc22846][bookmark: _Toc26314][bookmark: _Toc6103][bookmark: _Toc21704][bookmark: _Toc18863][bookmark: _Toc29458][bookmark: _Toc21628][bookmark: _Toc6156][bookmark: _Toc14862][bookmark: _Toc29415][bookmark: _Toc6227][bookmark: _Toc23560][bookmark: _Toc3522]For CA_n7-n20, the TIB,c and RIB,c values are reused from DC_7A_n20A and DC_20A_n7A and are given in the tables below.
Table 5.x.1.4-1: ΔTIB,c
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n7-n20
	0.3
	0.3

	NOTE 9:	“-” denotes ΔTIB,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 the band order from left to right is n1 and n3.



Table 5.x.1.4-2: ΔRIB,c
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n7-n20
	0.5
	-

	NOTE 8:	 “-” denotes ΔRIB,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-n77 the band order from left to right is n1 and n77.


5.x.1.5	REFSENs requirements
As can be seen in the co-existence studies in 5.x.1.3 there are no harmonics issues or harmonic mixing issues.
5.x.2		Specific for 2 bands UL CA
[bookmark: _Toc20632][bookmark: _Toc24051][bookmark: _Toc3694][bookmark: _Toc11562][bookmark: _Toc18195][bookmark: _Toc28581][bookmark: _Toc23999][bookmark: _Toc16629][bookmark: _Toc32320]5.x.2.1	Maximum output power for inter-band CA
Table 5.x.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n7A-n20A
	23
	+2/-3



[bookmark: _Toc29684][bookmark: _Toc27062][bookmark: _Toc13355][bookmark: _Toc23790][bookmark: _Toc9607698][bookmark: _Toc813][bookmark: _Toc523930201][bookmark: _Toc9933][bookmark: _Toc3631][bookmark: _Toc13133209][bookmark: _Toc2500][bookmark: _Toc19929][bookmark: _Toc22423]5.x.2.2		UE co-existence
Table 5.x.2.2-1 gives IMD interference analysis for CA_ n7-n20.
Table 5.x.2.2-1: IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	832
	862
	2500
	2570

	DL Frequency [MHz]
	791
	821
	2620
	2690

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

	IMD frequency limits (MHz)
	1738
	1638
	3332
	3432

	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)
	906
	776
	4138
	4308

	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)
	4164
	4294
	5832
	6002

	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)
	3476
	3276
	6664
	6864

	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)
	74
	86
	6638
	6878

	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)
	4996
	5156
	8332
	8572

	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)
	9448
	9138
	948
	758

	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)
	10832
	11142
	5828
	6018

	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)
	6046
	5776
	2414
	2644

	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)
	9164
	9434
	7496
	7726



Based on the table 5.x.2.2-1, there could theoretically be IMD5 interference issues into DL band n7.
Based on the table 5.x.2.2-1, there could be IMD3 and IMD5 interference into DL band n20.
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MSD value due to IMD3 into DL band n20 is reused from DC_7A_n20A and DC_20A_n7A.
With symmetric allocation of DL and UL band n7, it is not possible to define test points that gives IMD5 into band n7. Therefore, IMD5 is not defined which is also aligned with DC_7_n20 and DC_20_n7 that don’t have MSD for band 7 or band n7 defined.
	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_n7-n20
	n7
	2512
	10
	50
	2632
	N/A
	FDD
	N/A

	
	n20
	851
	5
	25
	810
	12
	FDD
	IMD311

	NOTE 11:	This band is subject to IMD5 also which MSD is not specified.


---Text omitted---
[bookmark: _Toc14297][bookmark: _Toc28383][bookmark: _Toc28822][bookmark: _Toc11169][bookmark: _Toc27326][bookmark: _Toc19403]7.x.1	Operating bands for DC_n7-n20
Table 7.x.1-1: Inter-band NR DC operating bands 
	NR DC Band
	NR Band

	DC_n7-n20
	n7, n20


[bookmark: _Toc31738][bookmark: _Toc23527][bookmark: _Toc7776][bookmark: _Toc24748][bookmark: _Toc7446][bookmark: _Toc347]7.x.2   Configurations for DC_n7-n20
[bookmark: OLE_LINK36]Table 7.x.2-1: Inter-band NR DC configurations
	NR DC
configuration
	Uplink NR DC
configuration

	DC_n7A-n20A
	DC_n7A-n20A


[bookmark: _Toc10694][bookmark: _Toc22340][bookmark: _Toc29862][bookmark: _Toc19429][bookmark: _Toc15118][bookmark: _Toc15272]7.x.3   Maximum output power for NR-DC
Table 7.x.3-1: UE Power Class for uplink inter-band DC
	Uplink DC Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	DC_n7A-n20A
	23
	+2/-3


---End of changes---
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