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1 Introduction

The work item LTE-Advanced Carrier Aggregation of Band 4 and Band 7 was approved at RAN#53 [1] and revised at RAN#56 [2].  Analysis concerning harmonics and intermodulation distortions (IMDs) for Band 4 and Band 7 are documented in this contribution.

2 Proposal

It is proposed to incorporate the following into the inter-band CA TR. 
3 References
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6.3.4
LTE inter-band Carrier Aggregation (Band 4 + Band 7) (1 UL)

Table 6.3.4.1 shows the operating bands for CA Band 4 and Band 7.

Table 6.3.4.1: Inter band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

Mode

	
	
	BS receive / UE transmit
	Channel BW (MHz)
	BS transmit / UE receive
	Channel BW (MHz)
	

	
	
	FUL_low   –  FUL_high
	
	FUL_low   –  FUL_high
	
	

	CA_4_7
	4
	1710 MHz
	–
	1755 MHz
	5, 10, 
	2110 MHz
	–
	2155 MHz
	5, 10, 
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	5, 10, 15, 20
	2620 MHz
	–
	2690 MHz
	5, 10, 15, 20
	FDD


6.3.4.1

List of specific combination issues
6.3.4.1.1
Channel bandwidths per operating band for CA
Table 6.3.4.1.1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth

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

	CA_4A-7A
	4
	
	
	yes
	Yes
	
	

	
	7
	
	
	yes
	yes
	Yes
	Yes


6.3.4.1.2
Co-existence studies for CA_4-7
Table 6.3.4.1.2-1 includes the 2nd and 3rd order harmonic products for band 3 + band 7 CA with 1 UL. Table 6.3.4.1.2-2 shows the 2nd and 3rd order harmonics and IMD products identified for Band 4 and Band 7 DL:
Table 6.3.4.1.2-1: Band 4 and Band 7 UL harmonics products

	UL carriers
	f1-low
	f1-high
	f2-low
	f2-high

	UL frequency (MHz)
	1710
	1755
	2500
	2570

	
	
	
	
	

	2nd harmonics frequency limits (MHz)
	3420
	3510
	5000
	5140

	3rd harmonics frequency limits (MHz)
	5130
	5265
	7500
	7710

	
	
	
	
	


Table 6.3.4.1.2-2: Band 4 and Band 7 DL harmonics and IMD products

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

	DL frequency (MHz)
	2110
	2155
	2620
	2690

	
	
	
	
	

	2nd harmonics frequency limits (MHz)
	4220
	4310
	5240
	5380

	3rd harmonics frequency limits (MHz)
	6330
	6465
	7860
	8070

	
	
	
	
	

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

	IMD frequency limits (MHz)
	510 / 465
	580 / 545
	4730 / 4775
	 4800 / 4845

	2nd order IMD frequency range (MHz)
	465-580
	4730-4845

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

	IMD frequency limits (MHz)
	1600 / 1530
	1690 / 1620
	3130 / 3085
	3270 /3225

	
	
	
	
	

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

	IMD frequency limits (MHz)
	6840 / 6910
	6930 / 7000
	7350 / 7395
	7490 / 7535 

	3rd order IMD frequency range (MHz)
	1530 – 1690

6840 - 7000
	3085 – 3270

7350 - 7535


With reference to the above tables, it can be seen that there are neither harmonic nor inter-modulation products falling within inter-band CA_4+7 operating frequency ranges.  2nd harmonics from the UE can fall into Band 22. However, it can be assumed that the harmonics will be attenuated by the duplex filter. It can be concluded that there is no issue on harmonic and intermodulation interference. 

