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1. Introduction

In RAN #55, the work item LTE-Advanced Carrier Aggregation of Band 3 and Band 8 was approved [1]. Analysis regarding harmonics and Inter-Modulation Distortions (IMDs) between Band 3 and Band 8 was provided in [2]. A TP for LTE_CA_B3_B8 core requirements, for inclusion in the inter-band CA TR [3] is provided in the Annex
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6.2
Class A2. Low-high band combination with harmonic relation between bands

6.2.3
LTE Advanced Carrier Aggregation of Band 3 and Band 8

Table 6.2.3-1: 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_3-8
	3
	1710 MHz
	–
	1785 MHz
	10, 15, 20 
	1805 MHz
	–
	1880 MHz
	10, 15, 20
	FDD

	
	8
	880 MHz
	–
	915 MHz
	5, 10
	925 MHz
	–
	960 MHz
	5, 10
	FDD


6.2.3.1

List of specific combination issues





6.2.3.1.1
Channel bandwidths per operating band for CA

Table 6.2.3.1.1-1: 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_3A-8A
	3
	
	
	Yes
	Yes
	Yes
	Yes

	
	8
	
	
	Yes
	Yes
	
	


6.2.3.1.2
Co-existence studies for CA_3-8 (1UL/2DL)

Table 6.2.3.1.2-1 summarizes frequency ranges where harmonics occur due to Band 3 or Band 8 for both UL and DL. It can be seen that distortions caused by 2nd order harmonics of Band 8 locates within the passband of Band 3. Additional filtering or de-sensitisation may be necessary.
Table 6.2.3.1.2-1: 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

	8
	880
	915
	925
	960
	1760
	1830
	2640
	2745
	1850
	1920
	2775
	2880


Table 6.2.3.1.2-2 summarized frequency ranges where IMD occurs due to 2DL (Band 3 and Band 8).

Table 6.2.3.1.2-2: 2nd order and 3rd order IMD Products (DL)
	Band
	DL low band edge
	DL high band edge
	DL 2nd order products
	DL 3rd order products

	3
	1805 MHz
	1880 MHz
	845-955 MHz

2730 – 2840 MHz
	2650 – 2835 MHz

3655 – 3800 MHz

4535 – 4720 MHz

	8
	925 MHz
	960 MHz
	
	


 It can be seen that 2nd order IMD products are falling within the Band 8 when 2 DLs are used. Therefore further relaxation may be needed.
6.2.3.1.3
Co-existence studies for CA_3-8 (2UL/2DL)

Table 6.2.3.1.3-1 summarized frequency ranges where IMD occurs due to Band 3 or Band 8 for both UL and DL.

Table 6.2.3.1.3-1: 2nd order and 3rd order IMD Products (UL)
	Band
	UL low band edge
	UL high band edge
	UL 2nd order products
	UL 3rd order products

	3
	1710 MHz
	1785 MHz
	795 – 905 MHz

2590 – 2700 MHz
	2505 – 2690 MHz

3470 – 3615 MHz

4300 – 4485 MHz

	8
	880 MHz
	915 MHz
	
	


6.2.3.1.4
∆TIB and ∆RIB values


The IL (Insertion Loss) values, based on implementation data, under ETC (Extreme Temperature Conditions) for combining band 3 and band 8, for each of the Tx and Rx paths are shown in Table 6.2.3.1.4-1.

Table 6.2.3.1.4-1: IL values for band 3 + 8 diplexer and quadplexers (under ETC) 

	E-UTRA bands
	IL (dB)

	3
	FFS

	8
	FFS


The average IL values are shown in Table 6.2.3.1.4-2:
Table 6.2.3.1.4-2: Average Tx and Rx IL for combining band 3 and band 8 (under ETC)

	Inter-band CA Configuration
	E-UTRA Band
	Tx IL  [dB]
	Rx IL  [dB]

	
[image: image1.wmf]IL


	3
	FFS
	FFS

	
	8
	FFS
	FFS


For two simultaneous DL and one UL the (TIB,c and (RIB values are shown in Table 6.2.3.1.4-3, and in Table 6.2.3.1.4-4:

Table 6.2.2.1.4-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3-8
	3
	FFS

	
	8
	FFS


Table 6.2.2.1.4-4: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_3-8
	3
	FFS

	
	8
	FFS


Annex A:
Inter-band CA WIs

Table A-1 contains a list of inter-band CA WIs considered on this document and the current status of the WI. 

Table A-1: Inter-band CA WIs and status

	Inter-band CA WI title 
	WI status

	LTE-Advanced Carrier Aggregation of Band 3 and Band 7 [3]
	On going

	LTE Advanced Carrier Aggregation of Band 4 and Band 17 [4]
	On going

	LTE Advanced Carrier Aggregation of Band 4 and Band 13 [5]
	On going

	LTE-Advanced Carrier Aggregation of Band 4 and Band 12 [6]
	On going

	LTE-Advanced Carrier Aggregation of Band 5 and Band 12 [7]
	On going

	LTE Advanced Carrier Aggregation of Band 20 and Band 7 [8]
	On going

	LTE-Advanced Carrier Aggregation of Band 2 and Band 17 [9]
	On going

	LTE-Advanced Carrier Aggregation of Band 4 and Band 5 [10]
	On going

	LTE-Advanced Carrier Aggregation of Band 5 and Band 17 [11]
	On going

	LTE-Advanced Carrier Aggregation of Band 1 and Band 7 [12]
	On going

	LTE Advanced Carrier Aggregation of Band 3 and Band 5 [13]
	On going

	LTE inter-band Carrier Aggregation (Band 4 + Band 7) [14]
	On going

	LTE inter-band carrier aggregation for bands 20+3 [15]
	On going

	LTE inter-band carrier aggregation for bands 20+8 [16]
	On going

	LTE-Advanced Carrier Aggregation of Band 3 and Band 8 [19]
	On going
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