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1. Introduction
In RAN#71, the revised WI [1] to support CA_5DL_3A-46E_1UL_3A was approved. This contribution is a text proposal for TR 36.714-05-01 to add the CA configuration.
2. Text Proposal for TR 36.714-05-01
----- Unchanged sections omitted -----
6.X
CA_3A-46E_BCS0
6.X.1
Channel bandwidths per operating band for CA
Table 6.X.1-1: 5DL 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_3-46
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	46
	N/A
	5150 MHz
	–
	5925 MHz
	TDD


Table 6.X.1-2: Supported E-UTRA bandwidths per CA configuration for 5DL inter-band CA
	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-46E
	3
	
	
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	46
	See CA_46E Bandwidth Combination Set 0 in Table 6.X.1-3
	
	


Table 6.X.1-3: Supported E-UTRA bandwidths per CA configuration for intra-band contiguous CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_46E
	20
	20
	20
	20
	80
	0


6.X.2
Co-existence studies
The harmonic frequencies are observed in table 6.X.2-1. Therefore we can conclude that there is an issue on 3rd harmonic interference from Band 3 UL to Band 46 DL.
Table 6.X.2-1: 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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	3610
	3760
	5415
	5640

	46
	
	
	5150
	5925
	
	
	
	
	10300
	11850
	15450
	17775


The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 3 and Band 46 DL carriers can be calculated as shown in table 6.X.2-2 below:
Table 6.X.2-2 Band 3 and Band 46 DL harmonics and IMD products
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1805
	1880
	5150
	5925

	2nd order harmonics frequency range (MHz)
	3610
	3760
	10300
	11850

	3rd order harmonics frequency range (MHz)
	5415
	5640
	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)
	3270
	4120
	6955
	7805

	3rd order IMD products
	(2*f1_low –  f2_high)
	 (2*f1_high – f2_low)
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IMD frequency limits (MHz)
	1390
	2315
	8420
	10045

	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)
	8760
	9685
	12105
	13730

	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)
	1030
	2655
	5075
	6000

	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)
	1725
	1960
	5130
	5945


It can be seen from table 6.X.2-2 that some 2nd IMD products caused by BS supporting carrier aggregation of Band 3 and Band 46 fall into the BS receive band of Bands 22, 42 and 43, while some 3rd IMD products 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 and 41. Note that the calculation in table 6.X.2-2 (except the last row) assumes the BS transmits the whole 60 and 775 MHz DL frequency of Band 3 and Band 46 respectively.
If the BS only transmits up to 20MHz and 80 MHz DL in Band 3 and Band 46 respectively as stated in Table 6.X.1-2, the 3rd IMD products may still fall into the BS receive band of the Bands 1, 2, 3, 4, 9, 10, 11, 21, 23, 24, 25, 30, 33, 34, 35, 36, 37, 39 and 40 as shown in the last row in table 6.X.2-2.
Therefore, it is recommended that Bands 3 and 46 BS transmitters should not share the same antenna, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause the BS receiver desensitisations in Band 1, 2, 3, 4, 9, 10, 11, 21, 22, 23, 24, 25, 30, 33, 34, 35, 36, 37, 39, 40, 42 and 43.

6.X.3
∆TIB and ∆RIB values
For this combination, the (TIB,c and (RIB values are shown in table 6.X.3-1, and in table 6.X.3-2, and in table 6.X.3-2 assuming separate antenna architecture without HTF:
Table 6.X.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-46E
	3
	0


Table 6.X.3-2: ΔRIB 

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

	CA_3A-46E
	3
	0


6.X.4
MSD

As observed in 6.X.2, this CA configuration has 3rd harmonic issue from Band 3 to Band 46. Nevertheless, it was agreed not to apply HTF for this CA combination in order to avoid additional insertion loss for the licensed band. In this case, the MSD in Band 46 is expected as shown in table 6.X.4-1.

Table 6.X.4-1: MSD in Band 46 for CA_3A-46E

	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_3A-46E
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD

	
	46
	
	
	
	
	
	TBD
	TDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
The signal power is specified per port

NOTE 4:
The values should be verified for UL EARFCN of a low band (superscript LB) such that [image: image1.wmf]ë
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Table 6.X.4-2: Uplink configuration in Band 3 for CA_3A-46E

	Channel bandwidth

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

	CA_3A-46E
	3
	
	
	
	
	
	33
	FDD


Note that the MSD value shown in table 6.X.4-1 doesn’t have to be specified in the TS in order to avoid impacts for the license band. On the other hand, it needs to specify in the TS that when the 3rd transmitter harmonic is outside the downlink transmission bandwidth of the higher band and a range FHD of TBD MHz above and below the edge of this downlink transmission bandwidth, no MSD happens.
----- End of Text proposal -----
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