3GPP TSG-RAN WG4 Meeting #70
R4-140078
Prague, Czech Republic. 10 - 14 February 2014
Source:
KT
Title:
TP for TR 36.851 (Inter-Band CA Rel-12): LTE_CA_B3_B27 
Agenda item:
7.23.5
Document for:
Approval
1. Introduction

In RAN #62, the work item LTE-Advanced Carrier Aggregation of Band 3 and Band 27 was approved [1]. A TP for LTE_CA_B3_B27 core requirements, for inclusion in the inter-band CA Rel-12 TR 36.851 [2] is provided in the Annex.
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<start of the text>
6.1.15
LTE Advanced Carrier Aggregation of Band 3 and Band 27
CA_3-27 is designed to operate in the operating bands in table 6.1.15-1.

Table 6.1.15-1: 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
	
	FDL_low   –  FDL_high
	
	

	CA_3-27
	3
	1710 MHz
	–
	1785 MHz
	5, 10, 15, 20 
(Note 1)
	1805 MHz
	–
	1880 MHz
	5, 10, 15, 20
	FDD

	
	27
	807 MHz
	–
	824 MHz
	5, 10 
(Note 1)
	852 MHz
	–
	869 MHz
	5, 10
	

	NOTE 1:   The WI considers only one uplink component carrier to be used in any of the two frequency bands at any time


6.1.15.1

List of specific combination issues

6.1.15.1.1
Channel bandwidths per operating band for CA

Table 6.1.15.1.1-1: 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-27A
	3
	
	
	Yes
	Yes
	Yes
	Yes

	
	27
	
	
	Yes
	Yes
	
	


6.1.15.1.2
Co-existence studies for CA_3-27

As shown in table 6.1.15.1.2-1, the harmonic frequencies of Band 3 and Band 27 in UL are away from the receive bands of interest in the DL and therefore we can conclude that there is no issue on harmonic interference.

Table 6.1.15.1.2-1: Impact of UL/DL Harmonic Interference
	
	
	
	
	
	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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355

	27
	807
	824
	852
	869
	1614
	1648
	2421
	2472


The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 3 and Band 27 DL carriers can be calculated as shown in table 6.1.15.1.2-2 below:

Table 6.1.15.1.2-2: Band 3 and Band 27 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	852
	869
	1805
	1880

	2nd order harmonics frequency range (MHz)
	1704
	1738
	3610
	3760

	3rd order harmonics frequency range (MHz)
	2556
	2607
	5415
	5640

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

	IMD frequency limits (MHz)
	936
	1028
	2657
	2749

	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)
	67
	176
	2741
	2908

	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)
	3509
	3618
	4462
	4629

	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)
	777
	944
	1788
	1897


It can be seen that the 3rd IMD products may fall into BS receive band of band 3 and band 27. However, as described in subclause 5.1 of TR 36.850, due to the low-high band combinations use separate antennas, this issue can be regarded as covered in co-located BS scenarios and there is no need to address in inter-band carrier aggregation context.  
6.1.15.1.3

ΔTIB,c and ΔRIB (1 UL) 

For the UE which supports CA_3A-27A the ΔTIB,c is defined for applicable bands in table 6.1.15.1.3-1.
Table 6.1.15.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-27A
	3
	0.3

	
	27
	0.3


For the UE which supports CA_3A-27A the ΔRIB is defined for applicable bands in table 6.1.15.1.3-2.
Table 6.1.15.1.3-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_3A-27A
	3
	0

	
	27
	0


<end of text>
