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Approval
1. Introduction

In RAN#70, the WI proposal [1] to support CA_2DL_3A-42A_2UL_3A-42A was approved. This contribution is a text proposal for TR 36.714-02-02 to add CA_2DL_3A-42A_2UL_3A-42A. The references of MSD analysis are [2-4].
2. Text Proposal
----- Unchanged sections omitted -----

6.X
CA_3A-42A

6.X.1 
Operating bands for CA

Table 6.X.1-1: Inter-band CA operating bands for CA_3-42

	E-UTRA CA Band
	E-UTRA

Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3-42
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD


6.X.2 
Channel bandwidths per operating band for CA

Table 6.X.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_3-42
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.X.3 
 Co-existence studies
Table 6.X.3-1 lists B3+B42 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.X.3-1: Band 3 and Band 42 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	3400
	3600

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3420 – 3570
	6800 – 7200

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5130 – 5355
	10200 – 10800

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

	IMD frequency limits (MHz)
	1615 – 1890
	5110 – 5385

	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)
	170 – 180
	5015 – 5490

	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)
	6820 – 7170
	8510 – 8985

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	1690 – 1805
	3380 – 3620

	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)
	1530 – 1955
	8415 – 9090

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

	IMD frequency limits (MHz)
	3230 – 3780
	

	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)
	8530 – 8955
	11910 – 12585

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

	IMD frequency limits (MHz)
	10220 – 10770
	

	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)
	11815 – 12690
	3240 – 3740

	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)
	6630 – 7380
	1445 – 2070

	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)
	15310 – 16185
	10240 – 10740

	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)
	13620 – 14370
	11930 – 12555


Based on Table 6.X.3-1, 2nd, 4th and 5th order IMD may fall into own Rx of band 3 and 2nd harmonic of band 3 may fall into own Rx of band 42. In addition, 2nd and 3rd order IMD may also fall into Rx frequencies of bands 3, 9, 22, 35, 39, 42 and 43.
When 2UL inter-band CA UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.X.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.X.3-2: 2UL B3+B42 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	YES
	
	IMD4, IMD5

	Galileo
	1559
	-
	1591
	YES
	
	IMD4, IMD5

	GLONASS
	1591
	-
	1610
	YES
	
	IMD4, IMD5

	GPS
	1563
	-
	1587
	YES
	
	IMD4, IMD5

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	
	US/Europe
	

	
	2400
	-
	2494
	
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	YES
	US
	3rd harmonic, IMD2, IMD3

	
	5150
	-
	5350
	YES
	Europe
	3rd harmonic, IMD2, IMD3

	
	5470
	-
	5725
	YES
	
	3rd harmonic, IMD3

	
	5150
	-
	5825
	YES
	Asia
	3rd harmonic, IMD2, IMD3


6.X.4 
∆TIB and ∆RIB values

For inter-band CA_3-42, same requirements on values for ∆TIB and ∆RIB can apply with 1UL-2DL case. Therefore, for two simultaneous UL, the (TIB,c and (RIB,c values are shown in table 6.X.4-1 and in table 6.X.4-2:
	Table 6.X.4-1: ΔTIB,c
Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3-42
	3
	0.6

	
	42
	0.8


Table 6.X.4-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3-42
	3
	0.2

	
	42
	0.5


6.X.5 
MSD

As shown in Table 6.X.3-1, 2nd, 4th and 5th order IMD may fall into own Rx of band 3. Table 6.X.5-1, 6.X.5-2 and 6.X.5-3 are MSD analyses which assume 10 dB antenna isolation and single antenna architecture with respect to each IMD order. 
Table 6.X.5-1: MSD analysis for IMD2
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	Reference
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	CF
(dB)
	MSD 
(dB)
	Duplex mode

	R4-160119 by Qualcomm
	3
	1740
	5
	25
	1835
	0.47
	28.67
	FDD

	
	42
	3575
	5
	25
	3575
	N/A
	N/A
	TDD

	R4-160396 by MediaTek
	3
	1740
	5
	25
	1835
	0.4
	28.9
	FDD

	
	42
	3575
	5
	25
	3575
	N/A
	N/A
	TDD

	R4-161398 by Huawei, Hisilicon
	3
	1740
	5
	25
	1835
	0.47
	31.3
	FDD

	
	42
	3575
	5
	25
	3575
	N/A
	N/A
	TDD


Table 6.X.5-2: MSD analysis for IMD4
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	Reference
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	CF
(dB)
	MSD 
(dB)
	Duplex mode

	R4-160119 by Qualcomm
	3
	1765
	5
	25
	1860
	1.3
	6.78
	FDD

	
	42
	3435
	5
	25
	3435
	N/A
	N/A
	TDD

	R4-160396 by MediaTek
	3
	1765
	5
	25
	1860
	1.0
	7.7
	FDD

	
	42
	3435
	5
	25
	3435
	N/A
	N/A
	TDD

	R4-161398 by Huawei, Hisilicon
	3
	1765
	5
	25
	1860
	1.3
	9.1
	FDD

	
	42
	3435
	5
	25
	3435
	N/A
	N/A
	TDD


Table 6.X.5-3: MSD analysis for IMD5
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	Reference
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	CF
(dB)
	MSD 
(dB)
	Duplex mode

	R4-160119 by Qualcomm
	3
	1740
	5
	25
	1835
	2.5
	FFS
	FDD

	
	42
	3527.5
	5
	25
	3527.5
	N/A
	N/A
	TDD

	R4-160396 by MediaTek
	3
	1740
	5
	25
	1835
	1.1
	0.4
	FDD

	
	42
	3527.5
	5
	25
	3527.5
	N/A
	N/A
	TDD

	R4-161398 by Huawei, Hisilicon
	3
	1740
	5
	25
	1835
	2.5
	0
	FDD

	
	42
	3527.5
	5
	25
	3527.5
	N/A
	N/A
	TDD


By taking average values of these results, the MSD summary is shown in table 6.X.5-4. 

Table 6.X.5-4: MSD summary for dual uplink B3+B42
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 
Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	CA_3A-42A
	3
	1740
	5
	25
	1835
	29.8
	FDD

	
	42
	3575
	5
	25
	3575
	N/A
	TDD

	CA_3A-42A
	3
	1765
	5
	25
	1860
	8.0
	FDD

	
	42
	3435
	5
	25
	3435
	N/A
	TDD

	CA_3A-42A
	3
	1740
	5
	25
	1835
	0.2
	FDD

	
	42
	3575
	5
	25
	3575
	N/A
	TDD


----- Unchanged sections omitted -----
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