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1	Introduction
This contribution is a text proposal for CA_46A-70A which were approved in RAN #74[1].  Co-existence studies for this configuration is also included.

[bookmark: _Toc354623709]2	Text Proposal for TR 36.714-02-01
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6.X	CA_46A-70A_BCS0 

6.X.1	Operating bands for CA
Table 6.X.1-1: Inter-band CA operating bands
	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_46-70
	46
	5150 MHz
	–
	5925 MHz
	5150 MHz
	–
	5925 MHz
	TDD

	
	70
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	FDD



6.X.2	Channel bandwidths per operating band for CA
Table 6.X.2-1: E-UTRA CA configurations and bandwidth combination sets defined for CA_46A-70A 
	E-UTRA CA configuration / Bandwidth combination set

	

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_46A-70A
	-
	46
	 
	 
	
	
	
	Yes
	35
	0

	
	
	70
	 
	 
	Yes
	Yes
	Yes
	
	
	



6.X.3	Co-existence studies
Table 6.X.3-1 summarizes frequency ranges where harmonics occur due to Band 70 or Band 46 for both UL and DL. It can be seen the harmonic frequencies of Band 70 in UL are away from the UE receive Band 46. Therefore, there is no need for MSD since there is no self-interference.
Table 6.X.3-1: Impact of UL/DL Harmonic Interference
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	2nd Harmonic
	3rd 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
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	70
	1695
	1710
	1995
	1710
	3390
	3420
	5085
	5130
	3990
	4040
	5985
	6050

	46
	
	
	5150
	5925
	
	
	
	
	10300
	11850
	15450
	17775



The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 46 and Band 70 DL carriers can be calculated as shown in Table 6.X.3-2 below:
Table 6.X.3-2: Band 46 and Band 70 DL harmonics and IMD products
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high

	DL frequency (MHz)
	1995
	2020
	5150
	5925

	
	 
	 
	 
	 

	2nd harmonics frequency limits (MHz)
	3990
	4040
	10300
	11850

	3rd harmonics frequency limits (MHz)
	5985
	6060
	15450
	17775

	
	 
	 
	 
	 

	2nd order IMD products 
	(f2-low – f1-high)
	(f2-high – f1-low)
	(f2-low + f1-low)
	(f2-high + f1-high)

	IMD frequency limits (MHz)
	3130
	3930
	7145
	7945

	
	 
	 
	 
	 

	3rd order IMD products 
	(f2-low – 2*f1-high)
	(f2-high – 2*f1-low)
	(2*f2-low – f1-high)
	(2* f2-high – f1-low)

	IMD frequency limits (MHz)
	1110
	1935
	8280
	9855

	 
	 
	 
	 
	 

	3rd order IMD products 
	(2*f1-low + f2-low)
	(2*f1-high + f2-high)
	(2*f2-low + f1-low)
	(2*f2-high + f1-high)

	IMD frequency limits (MHz)
	9140
	9965
	12295
	13870

	
	 
	 
	 
	 

	3rd order IMD products 
	(f1-low – f2-high + f2-low)
	(f1-high + f2-high – f2-low)
	(f2-low – f1-high + f1-low)
	(f2-high + f1-high – f1-low)

	IMD frequency limits (MHz)
	1220
	2795
	5125
	5950

	
	 
	 
	 
	 

	3rd order IMD products (with maximum channel bandwidth)
	(f1-low – f2-BWmax)
	(f1-high + f2- BWmax)
	(f2-low – f1- BWmax)
	(f2-high + f1- BWmax)

	IMD frequency limits (MHz)
	1980
	2035
	5130
	5945



It can be seen from Table 6.X.3-2 the 2nd IMD products supporting CA of Band 46 and Band 70 may fall into the BS receive band of Bands 22, 42 and 43, while the 3nd IMD products supporting CA of Band 46 and Band 70 may fall into the BS receive band of Bands 11, 21 and 45, and the 3rd IMD products may fall into the BS receive band of Bands 1, 2, 3, 4, 7, 9, 10, 11, 21, 23, 24, 25, 30, 33, 34, 35, 36, 37, 38, 39, 40, 41, 45, 46, 47, 65, 66, and 70. 
Note that Bands 1, 9, 11, 21, 33, 34, 37, 38, 39, 40, and 45 are not intended for use in the same geographical area as Bands 46 and 70. Therefore, the focus here is on the harmonics and IMD falling into Bands 2, 3, 4, 7, 10, 23, 24, 25, 30, 35, 36, 41, 46, 47, 65, 66, and 70.
With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the harmonics and IMD interference generated within the Band 2, 3, 4, 7, 10, 23, 24, 25, 30, 35, 36, 41, 46, 47, 65, 66, and 70 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 46 and 70 BS transmitters do not share the same antenna with Band 2, 3, 4, 7, 10, 23, 24, 25, 30, 35, 36, 41, 46, 47, 65, 66, or 70 BS receiver.
Therefore, in order to prevent BS receiver desensitization, it is recommended that Bands 46 and 70 BS transmitters should not share the same antenna with Band 2, 3, 4, 7, 10, 23, 24, 25, 30, 35, 36, 41, 46, 47, 65, 66, or 70 BS receiver unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 2, 3, 4, 7, 10, 23, 24, 25, 30, 35, 36, 41, 46, 47, 65, 66, or 70 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
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For the UE which supports CA_46A-70A the TIB = 0 dB and RIB = 0 dB apply respectively assuming separate antenna architecture. No harmonic terms overlap with downlink in Band 46 from uplink in Band 70.  

6.X.5 		REFSENS requirements
The REFSENS is specified in the following:
Table 6.X.5-1: Reference sensitivity QPSK PREFSENS
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA-46A-70A
	70
	 
	 
	-100
	-97
	-95.2
	
	FDD

	
	46
	 
	 
	 
	 
	 
	-90
	TDD



Table 6.X.5-2: Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_46A-70A
	70
	
	
	25 
	50 
	75 
	
	FDD



Note that MSD is not required since there is 1) no self-interference as shown in table 6.X.3-1 and 2) the band 70 UL harmonics does not fall directly into the Band 46 exclusion region. 
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