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1. Introduction
This contribution is a text proposal for TR 38.719-03-01 to include dual UL for CA_n7A-n25A-n71A as defined in WID [1].
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]---Start of changes---
[bookmark: _Toc207650913][bookmark: _Toc207650918]5.x	CA_n7-n25-n71
[bookmark: _Toc207650914]5.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc207650915]5.x.1.1	Operating bands for CA
Table 5.x.1.1-1: CA band combination constituent bands definition
	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

	n25
	1850 MHz – 1915 MHz
	1930 MHz – 1995 MHz
	FDD

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


[bookmark: _Toc207650916]5.x.1.2	Channel bandwidths per operating band for CA
Additions to existing configurations in 38.101-1 is highlighted in yellow below.
Table 5.x.1.2-1: Supported bandwidths per CA band combination
	CA operating/channel bandwidth (MHz)

	NR CA configuration
	Uplink CA configuration or single uplink carrier 
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n7A-n25A-n71A
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n25
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n71
	5, 10, 15, 20
	

	
	CA_n7A-n25A
CA_n7A-n71A
CA_n25A-n71A
	n7
	n7 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n25
	n25 channel bandwidths in Table 5.3.5-1
	

	
	
	n71
	n71 channel bandwidths in Table 5.3.5-1
	



[bookmark: _Toc207650917]5.x.1.3	∆TIB,c and ∆RIB,c values
The TIB,c and RIB,c values are already defined in 38.101-1.
[bookmark: _Toc207650921]5.x.2	Specific for 2 bands UL CA
[bookmark: _Toc207650919]5.x.2.1	UE co-existence studies
[bookmark: _Toc207650920]5.x.2.1.1	Co-existence studies for 2UL band with 1CC per band
Table 5.x.2.1.1-1, Table 5.x.2.1.1-2 and Table 5.x.2.1.1-3 provide the two UL bands with one CC per band IMD interference analysis for CA_n7A-n25A-n71A with UL CA_n7A-n25A, UL CA_n7A-n71A and UL CA_n25A-n71A.

Table 5.x.2.1.1-1: Two UL bands IMD analysis band n7 + n25
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2500
	2570
	1850
	1915

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

	IMD frequency limits (MHz)
	720
	585
	4350
	4485

	Two-tone 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)
	3290
	3085
	1130
	1330

	Two-tone 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)
	6850
	7055
	6200
	6400

	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)
	5585
	5860
	2980
	3245

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	 
	 

	IMD frequency limits (MHz)
	1440
	1170
	 
	 

	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)
	9350
	9625
	8050
	8315

	Two-tone 4th order IMD products
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|
	 
	 

	IMD frequency limits (MHz)
	8700
	8970
	 
	 

	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)
	4830
	5160
	8085
	8430

	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)
	410
	745
	4010
	3670

	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)
	9900
	10230
	11850
	12195

	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)
	10550
	10885
	11200
	11540



Based on the above table, there are IMD2 and IMD5 issue generated by UL CA_n7A-n25A to Band n71.
Table 5.x.2.1.1-2: Two UL bands IMD analysis band n7 + n71
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2500
	2570
	663
	698

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

	IMD frequency limits (MHz)
	1907
	1802
	3163
	3268

	Two-tone 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)
	4477
	4302
	1244
	1104

	Two-tone 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)
	5663
	5838
	3826
	3966

	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)
	6802
	7047
	581
	406

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	 
	 

	IMD frequency limits (MHz)
	3814
	3604
	 
	 

	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)
	8163
	8408
	4489
	4664

	Two-tone 4th order IMD products
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|
	 
	 

	IMD frequency limits (MHz)
	6326
	6536
	 
	 

	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)
	82
	292
	9302
	9617

	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)
	3151
	2906
	6384
	6104

	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)
	5152
	5362
	10663
	10978

	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)
	6989
	7234
	8826
	9106



Based on the above table, there is no IMD issue generated by UL CA_n7A-n71A to Band n25.
Table 5.x.2.1.1-3: Two UL bands IMD analysis band n25 + n71
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1850
	1915
	663
	698

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

	IMD frequency limits (MHz)
	1252
	1152
	2513
	2613

	Two-tone 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)
	3167
	3002
	589
	454

	Two-tone 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)
	4363
	4528
	3176
	3311

	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)
	4852
	5082
	74
	244

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	 
	 

	IMD frequency limits (MHz)
	2504
	2304
	 
	 

	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)
	6213
	6443
	3839
	4009

	Two-tone 4th order IMD products
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|
	 
	 

	IMD frequency limits (MHz)
	5026
	5226
	 
	 

	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)
	737
	942
	6702
	6997

	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)
	1841
	1606
	4419
	4154

	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)
	4502
	4707
	8063
	8358

	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)
	5689
	5924
	6876
	7141



Based on the above table, there is no IMD issue generated by UL CA_n25A-n71A to Band n7.
5.x.2.2	REFSENS requirements
Based on Table 5.x.2.1.1-3, the 2nd and the 5th IMD generated by UL CA_n7A-n25A may fall into own Rx of Band n7. 
MSD values are derived from CA_n7-n25-n29.
	Table 5.x.2.2-1: 3DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurationsBand / 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-n25-n71
	n7
	2530
	5
	25
	2650
	N/A
	FDD
	N/A

	
	n25
	1890
	5
	25
	1970
	N/A
	FDD
	N/A

	
	n71
	N/A
	5
	N/A
	640
	26
	FDD
	IMD2

	
	n7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n25
	1910
	5
	25
	1990
	N/A
	FDD
	N/A

	
	n71
	N/A
	5
	N/A
	630
	4.5
	FDD
	IMD5


---End of changes---
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