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1. Introduction

The new Work Item proposal to support the LTE Advanced inter-band Carrier Aggregation (CA) of Band 1 and Band 3 was approved in RAN#62 plenary meeting[1]. The purpose and objective of this WI is to specify band-combination specific RF requirements, aggregating channel bandwidths up to 20MHz for both operating bands. 
The impact of Harmonics and intermodulation products analysis supporting LTE-A CA of Band 1 and Band 3 to the receiver of own or different BS was investigated in [2]. In this paper, we provide a text proposal to record the findings in the Inter-band Carrier Aggregation Technical Report [3].
2. Text Proposal

----- Unchanged sections omitted -----
----- Start of TP -----
6.3.X
LTE Advanced Carrier Aggregation of Band 1 and Band 3
CA_1-3 is designed to operate in the operating bands defined in Table 6.3.X-1.

Table 6.3.X-1: Inter band CA 
	E-UTRA Operating Band
	Uplink (UL) operating band BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	FDD

	3
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	FDD


6.3.X.1

List of specific combination issues

6.3.X.1.1
Channel bandwidths per operating band for CA

Table 6.3.X.1.1-1: 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_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes

	
	3
	
	
	Yes
	Yes
	Yes
	Yes


6.3.X.1.2
Co-existence studies for CA_1-3
Table 6.3.X.1.2-1 gives the harmonics and IMD products for band 1 + band 3 CA with 2DLs. It shows that the second harmonics may fall into BS receive band of Band 43, and no third harmonics will fall into any BS receive band specified by 3GPP. In addition, no second order intermodulation products will fall into any BS receive band. The third order intermodulation products may fall into the BS receive band of Band 2, 7, 11, 21, 24, 25, 35, 39, 40 and 41.
With detailed analysis for the bandwidth allowed in this WID and the placement of CC, it is conclude there will be no IMD falling into the BS’s own band 3 UL receiver due to the band 1 and 3 CA.  Note that Band 2, 25 and 35 are not intended for use in the same geographical area as Band 1 and Band 3. It is suggested BS transmitters supporting CA of Band 1 and Band 3 should not share the same antenna with Band 7, 11, 21, 24, 39, 40, 41 and 43 BS receiver, unless the antenna path meets very stringent third order PIM specification so that the PIM will not cause Band 7, 11, 21, 24, 39, 40, 41 and 43 BS receiver desensitization. Specific analysis on the harmonics and IMD products with consideration on the adopted bandwidth and the carrier places are needed if considering the shared antenna.
Table 6.3.X.1.2-1: 2DLs B1 + B3 Harmonics and IMD products
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	2110
	2170
	1805
	1880

	2nd order harmonics frequency range (MHz)
	4220 to 4340
	3610 to 3760

	3rd order harmonics frequency range (MHz)
	6330 to 6510
	5415 to 5640

	Two-tone 2nd order IMD products 
	(f2_low – f1_high(
	(f2_high – f1_low(
	(f2_low + f1_low(
	(f2_high + f1_high(

	IMD frequency range (MHz)
	230 to 365
	3915 to 4050

	Two-tone 3rd order IMD products 
	(2*f1_low – f2_high(
&(2*f1_low + f2_low)
	(2*f1_high – f2_low(
& (2*f1_high + f2_high)
	(2*f2_low – f1_high(
&(2*f2_low + f1_low)
	(2* f2_high – f1_low(& 

(2*f2_high + f1_high)

	IMD frequency range (MHz)
	2340 to 2535
6025 to 6220
	1440 to 1650
5720 to 5930

	Three-tone 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 range (MHz)
	2090 to 2190
	1785 to 1900


Table 6.3.X.1.2-2 gives the harmonic products for band 1+ band 3 CA with 1UL. None of the harmonic products fall into the own and any other receive bands. 
Table 6.3.X.1.2-2: 1UL B1 + B3 harmonic products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

	2nd order harmonics frequency range (MHz)
	3840 to 3960
	3420 to 3570

	3rd order harmonics frequency range (MHz)
	5760 to 5940
	5130 to 5355


6.3.X.1.3
∆TIB and ∆RIB values

Following relaxations are allowed for the UE which supports inter-band carrier aggregation of Band 1 and Band 3.
Table 6.3.X.1.3-1: IB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 



	CA_1A-3A
	1
	[FFS]

	
	3
	[FFS]


Table 6.3.X.1.3-2: RIB 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB] 



	CA_1A-3A
	1
	[FFS]

	
	3
	[FFS]


----- Unchanged sections omitted -----
----- End of TP -----
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