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1	Introduction
NR-CA of 3 Band DL and 2Band UL, CA_n1-n3-n77, was approved in RAN#93 [1]. This TP is to capture the basic aspects for the NR-CA. 
2	Text Proposal

[Unchanged Parts Skipped]
[bookmark: _Toc9848477]5.1.x	CA_n1-n3-n77
[bookmark: _Toc9848478]5.1.x.1	Operating bands for CA
Table 5.1.x.1-1: CA band combination of band n1+n3+n77
	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
	

	n1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	n3
	1710 MHz
	 –
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

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



[bookmark: _Toc9848479]5.1.x.2	Channel bandwidths per operating band for CA
Table 5.1.x.2-1: Supported bandwidths per CA band combination of band n1+n3+n77


	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	
	
	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	

	CA_n1A-n3A-n77A
	CA_n1A-n3A
CA_n1A-n77A
CA_n3A-n77A
	n1
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	0

	
	
	n3
	5
	10
	15
	20
	25
	30
	
	
	
	
	
	
	
	

	
	
	n77
	
	10
	15
	20
	
	
	40
	50
	60
	
	80
	90
	100
	

	NOTE 3:	The SCS of each channel bandwidth for NR band refer to Table 5.3.5-1.



[bookmark: _Toc9848480]5.1.x.3	UE co-existence studies
The harmonic issues have been already analyzed in 3DL/1UL WI. For inter-modulation issues, the 2nd, 3rd, 4th and 5th order intermodulation products are calculated in Table 5.1.X.3-1, 5.1.X.3-2 and 5.1.X.3-3, respectively. 

Table 5.1.X.3-1: IMD analysis for n1+n3
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

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

	IMD frequency limits (MHz)
	135
	270
	3630
	3765

	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)
	2055
	2250
	1440
	1650

	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)
	5550
	5745
	5340
	5550

	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)
	3975
	4230
	3150
	3435

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

	IMD frequency limits (MHz)
	270
	540
	　
	　

	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)
	7470
	7725
	7050
	7335

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

	IMD frequency limits (MHz)
	7260
	7530
	　
	　

	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)
	5220
	4860
	6210
	5895

	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)
	1515
	1170
	2520
	2190

	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)
	8760
	9120
	9390
	9705

	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)
	8970
	9315
	9180
	9510




Table 5.1.X.3-2: IMD analysis for n1+n77
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	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)
	2280
	1320
	5220
	6180

	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)
	360
	660
	4620
	6480

	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)
	7140
	8160
	8520
	10380

	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)
	1560
	2640
	7920
	10680

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

	IMD frequency limits (MHz)
	4560
	2640
	　
	　

	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)
	9060
	10140
	11820
	14580

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

	IMD frequency limits (MHz)
	10440
	12360
	　
	　

	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)
	14880
	11220
	4620
	3480

	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)
	8760
	5940
	660
	2640

	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)
	15120
	18780
	10980
	12120

	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
	16560
	12360
	14340




Table 5.1.X.3-3: IMD analysis for n3+n77
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	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)
	2490
	1515
	5010
	5985

	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)
	780
	270
	4815
	6690

	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)
	6720
	7770
	8310
	10185

	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)
	930
	2055
	8115
	10890

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

	IMD frequency limits (MHz)
	4980
	3030
	　
	　

	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)
	8430
	9555
	11610
	14385

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

	IMD frequency limits (MHz)
	10020
	11970
	　
	　

	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)
	15090
	11415
	3840
	2640

	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)
	9180
	6330
	1245
	3270

	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)
	14910
	18585
	10140
	11340

	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)
	13320
	16170
	11730
	13755




According to the above analysis, the own Rx impact of the 3rd band is shown as the followings.

· 2nd and 4th order IMD generated by dual uplink of Band n1 + Band n3 may fall into own Rx of Band n77
· 2nd, 4th and 5th order IMD generated by dual uplink of Band n1 + Band n77 may fall into own Rx of Band n3.
· 2nd and 5th order IMD generated by dual uplink of Band n3 + Band n77 may fall into own Rx of Band n1.

[bookmark: _Toc9848482]5.1.x.4	REFSENS requirements
Table 5.1.x.4-1 lists the MSD required for the dual connectivity configuration for the cases that IMD interference fall into the own 3rd Rx frequency band. For the exception by dual uplink of Band n3 + Band n77, the same exception values in DC_1A-3A_n77A and DC_1A_n3A-n77A are used. 

Table 5.1.x.4-1: MSD for the CA configuration
	NR Band / Channel bandwidth / NRB / MSD

	CA Configuration
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	CA_n1A-n3A-n77A

	n1
	1950
	5
	25
	2140
	N/A
	N/A

	
	n3
	1750
	5
	25
	1845
	N/A
	N/A

	
	n77
	3700
	10
	50
	3700
	28.4
	IMD29

	
	n1
	1950
	5
	25
	2140
	N/A
	N/A

	
	n77
	3757.5
	10
	50
	3757.5
	N/A
	N/A

	
	n3
	1712.5
	5
	25
	1807.5
	31.5
	IMD24, 9

	
	n3
	1775
	5
	25
	1870
	N/A
	N/A

	
	n77
	3915
	10
	50
	3915
	N/A
	N/A

	
	n1
	1950
	5
	25
	2140
	31.0
	IMD24

	NOTE 4: This band is subject to IMD5 also which MSD is not specified. 
NOTE 9: This band is subject to IMD4 also which MSD is not specified. 




[Unchanged Parts Skipped]


7.  Reference
[1]  RP-212512  Revised WID on Rel-16 NR Inter-band Carrier Aggregation/Dual Connectivity for 3 bands DL with 2 bands UL, ZTE
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