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1. Introduction

A work item [1] was recently agreed to define a new SDL band covering 1427 – 1518 MHz.  As part of the WID, 2DL/1UL carrier aggregation with Band 20 is also to be defined with details captured in TR 36.714-02-01.  This contribution provides a text proposal for the CA aspects of the CA_20A-xA SDL band combination.
Reference

[1] RP-162556, “New WI: LTE Extended 1.5GHz SDL band (1427 – 1518 MHz) and LTE Carrier Aggregation (2DL/1UL) with Band 20,” Orange, Telecom Italia, Telia Company
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6.x
CA_20A-XA_BCS0

6.x.1
Operating bands for CA
Table 6.x.1-1: Inter-band CA for Band 20 and Band X

	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_20-X
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	X
	N/A
	1427 MHz
	–
	1518 MHz
	


6.x.2
Channel bandwidths per operating band for CA
Table 6.x.2-1: Channel bandwidths per operating band
	E-UTRA CA configuration / Bandwidth combination set

	

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

	
	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_20A-X
	-
	20
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	X
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.x.3
Co-existence studies
The tables below illustrate bounds for which potential harmonic and intermodulation interference may occur.  Whether such interference is actually present in any given deployment is dependent upon the actual channels occupied among other factors.  As shown in Table 6.x.3-1, second and third order harmonic products of the uplink from Band 20 fall above the downlink in Band X.  Therefore, there is no UL harmonic interference from PCC to SDL SCC.
Table 6.x.3-1: Band 20 and Band X UL harmonics
	
	
	
	
	
	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

	20
	832
	862
	791
	821
	1664
	1724
	2496
	2586

	X
	N/A
	1427
	1518
	N/A
	N/A


The second and third order harmonic and second and third order intermodulation products of the DL BS transmit band for Band 20 and Band X are show in Table 6.x.3-2.  The bands allocated in Europe are Band 1/I, 3/III, 7/VII, 8/VIII, 20/XX, 22/XXII, 31, 33, 34, 38, 40, 42, 43. 46, 47, 65, 67, 69, and potentially 68.  Considering these bands, it can be seen that third harmonic from the DL in Band 20 potentially interferes with the UL in Band 40.  Additionally, IM2 products from the DL in Band 20 and Band X potentially interfere with UL in Band 40 and Band 68.  Similarly, IM3 products from the DL in Band 20 and Band X potentially interfere with UL in Band 8, 20, 43, and 68.  
Due to the potential for interference, it is recommended that basestation antennas for Band 20 and Band X should not be shared with antennas for Bands 8, 20, 40, 43, and 68 unless a high degree of linearity can be guaranteed in the antenna path so that passive IM interference does not degrade receiver performance.
Table 6.1.x-2: Band 20 and Band X DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	791
	821
	1427
	1518

	2nd order harmonics frequency range (MHz)
	1582
	1642
	2854
	3036

	3rd order harmonics frequency range (MHz)
	2373
	2463
	4281
	4554

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IMD frequency limits (MHz)
	606
	727
	2218
	2339

	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)
	215
	64
	2033
	2245

	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)
	3009
	3160
	3645
	3857

	3rd order IMD products
	(f1_low – max BW f2)
	(f1_high + max BW f2)
	(f2_low – max BW f1)
	(f2_high + max BW f1)

	IMD frequency limits (MHz)
	700
	912
	1397
	1548
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