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1. Introduction
This contribution is for CA_1A-7A-46A_BCS0 to define operating bands, channel bandwidths, co-existence studies, delta Tib/Rib values and REFSENS requirements.
2. Text Proposal
<Start of Text Proposal>
6.x
CA_1A-7A-46A_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) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_1-7-46
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	46
	N/A
	5150 MHz
	–
	5925 MHz
	TDD


6.x.2
Channel bandwidths per operating band for CA
Table 6.x.2-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_1A-7A-46A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	46
	
	
	
	
	
	Yes
	
	


6.x.3  Co-existence studies
6.x.3.1   For the BS

The IMD products caused in the BS by transmitting of Band 1, Band 7 and Band 46 DL carriers can be calculated as shown in table 6.x.3.1-1 below:

Table 6.x.3.1-1: Band 1, Band 7 and Band 46 3rd order IMD products

	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	2110
	2170
	2620
	2690
	5150
	5925

	
	
	

	3rd order IMD products
	|(f1-low + f2-low – f3-high)|
	|(f1-high + f2-high – f3-low)|

	IMD frequency limits (MHz)
	1195
	290

	
	
	

	3rd order IMD products
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	4570
	5475

	
	
	

	3rd order IMD products
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	5600
	6505

	
	
	

	3rd order IMD products
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	9880
	10785


It can be seen from table 6.x.3.1-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3 DL CA of Band (1 + 7 + 46) may fall into BS receive band of Bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 31, 44 and 68.
It is recommended that Band (1+7+46) BS transmitters do not share the same antenna with Bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 31, 44 and 68 BS receivers unless the antenna path meets very stringent third order PIM specification so that the antenna PIM will not cause Bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 31, 44 and 68 BS receiver desensitization.
6.x.3.2   For the UE
Table 6.x.3.2-1 summarizes frequency ranges where harmonics occur due to Band 1 or Band 7 for UE. It can be concluded that there is an issue on 3rd harmonic interference from Band 1 UL to Band 46 DL.
Table 6.x.3.2-1: Impact of UL Harmonic Interference for UE
	
	
	
	
	
	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

	1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710

	46
	N/A
	5150
	5925
	N/A
	N/A


6.x.4
 ΔTIB,c and ΔRIB,c values
For the UE which supports CA_1A-7A-46A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 6.x.4-1 and 6.x.4-2 respectively. The ΔRIB,c for Band 46 is not specified as it is considered already in REFSENS requirements for this combination.
Table 6.x.4-1: ΔTIB,c for 3DL aggregation

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

	CA_1A-7A-46A
	1
	0.5

	
	7
	0.6


Table 6.x.4-2: ΔRIB,c for 3DL aggregation

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

	CA_1A-7A-46A
	1
	0

	
	7
	0


6.x.5
 REFSENS requirements
For the REFSENS of 3DL/1UL CA_1A-7A-46A, the requirements are shown in table 6.x.5-1 with the uplink configuration in table 6.x.5-2. The FHD value depends on which licensed band is used for uplink transmission for this band combination as it is captured in following Reference sensitivity table. The MSD values impact to Band 46 due to harmonics from transmission of licensed band are captured from WF on MSD for Band 46[1] and shown in table 6.x.5-3.
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_1A-7A-46A1
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	7
	
	
	
	-95
	-93.2
	-92
	FDD

	
	46
	
	
	
	
	
	-90
	TDD

	NOTE 1:
The requirements do not apply when there is at least one individual RE within the uplink transmission bandwidth of the lower band for which the transmitter harmonic is within the downlink transmission bandwidth of the higher band and a range FHD above and below the edge of this downlink transmission bandwidth. The value FHD depends on the E-UTRA configuration: FHD = [30] MHz for the E-UTRA configuration which has 2nd harmonic issue. DFHD = [15] MHz for the E-UTRA configuration which has 3rd harmonic issue. FHD = [10] MHz for the E-UTRA configuration which has 4th harmonic issue. FHD = [-20] MHz for the E-UTRA configuration which has 6th harmonic issue. FHD = [-30] MHz for the E-UTRA configuration which has 7th harmonic issue. FHD = [-40] MHz for the E-UTRA configuration which has for 8th harmonic issue. For band combinations including more than one licensed band with band 46, the value FHD depends on which licensed band is used for uplink transmission.

NOTE 2: 
The value FHD in NOTE 1 shall be scaled as FHD *(NRB/100) according to the uplink configuration defined in Table 6.x.5-2.


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

	3 MHz

	5 MHz

	10 MHz

	15 MHz

	20 MHz

	Duplex mode

	CA_1A-7A-46A1
	1
	
	
	25
	50
	75
	100
	FDD

	
	7
	
	
	25 
	50
	75
	75
	FDD

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth.


Table 6.x.5-3: MSD values provided by companies
	Band
	Harmonics

Order
	MSD(dB)
	Meeting
	Tdoc
	Source
	Note

	1
	3x
	17.8
	RAN4#79
	R4-164258
	MediaTek
	-

	
	
	22.3
	RAN4#80
	R4-165834
	Qualcomm
	-

	
	
	3
	RAN4#80
	R4-165473, R4-165474
	Skyworks
	-

	7
	2x
(just-miss)
	28.47
	RAN4#80
	R4-165755
	LGE
	-

	
	
	32.5
	RAN4#80
	R4-165834
	Qualcomm
	MSD for the 1st channel in B46 is 8.2dB

	
	
	0.5
	RAN4#80
	R4-165473, R4-165474
	Skyworks
	MSD value here is for the 1st channel in B46


<End of Text Proposal>
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