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1. Introduction

In RAN#68, the WI proposal [1] to support the LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 20 and Band 32 was approved. This contribution is a text proposal for TR 36.853-13 to add LTE Advanced Carrier Aggregation of Band Combination (3+20+32).
2. Text Proposal
----- Unchanged sections omitted -----

Table 1-1: Release 13 3DL inter-band carrier aggregation combinations

	WI code
	WI title

	LTE_CA_B3_B20_B32
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 3, Band 20 and Band 32


----- Unchanged sections omitted -----
6.x
Band 3, Band 20 and Band 32

6.x.1
Operating bands for CA
Table 6.x.1-1: 3DL Inter-band CA operating bands
	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_3A-20A-32A
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	
	32
	N/A
	1452 MHz
	–
	1496 MHz
	


6.x.2
Channel bandwidths per operating band for CA

Table 6.x.2-1: Supported E-UTRA bandwidths per CA configuration for 3DL inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_3A-20A-32A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.x.3
Harmonics and IMD study
6.x.3.1
For the BS

The 3rd order IMD products caused in the BS by transmitting of Band 3, Band 20 and Band 32 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 6.x.3.1-1 below:
Table 6.x.3.1-1: Band 3, Band 20 and Band 32 DL 3rd order IMD products
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	791
	821
	1452
	1496
	1805
	1880

	
	
	

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	363
	512

	 
	
	

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	1100
	1249

	 
	
	

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	2436
	2585

	 
	
	

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	4048
	4197


It can be seen from Table 6.x.3.1-1, that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3 DL CA of Band (3 + 20 + 32) may fall into the BS receive band of Bands 38 or 41. Band 41 is not allocated in the same geographical area as Band 3+20+32.  Band 38 is at 2.6GHZ and it is not expected that it will share antennas with BS transmitters supporting CA of Band 3, Band 20 and Band 32.

6.x.3.2
For the UE

As shown in Table 6.x.3.2-1, the harmonic frequencies of band 3 and band 20 in UL are away from the receive bands of band 3, band 20 and band 32 in the DL, so that we can conclude that there is no issue on UL harmonic interference.

Table 6.x.3.2-1: UE harmonic table for 3DL/1UL
	
	
	
	
	
	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

	20
	832
	862
	791
	821
	1664
	1724
	2496
	2586

	32
	N/A
	1452
	1496
	N/A


6.x.4
ΔTIB,c and ΔRIB,c values

For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c is defined for applicable bands in Table 6.x.4-1.

Table 6.x.4-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c Inter-band with one active UL serving cell [dB]

	CA_3A-20A-32A
	3
	0.3

	
	20
	0.3


For the UE which supports inter-band carrier aggregation configuration in Table 6.x.4-2 with uplink in one E-UTRA band, the minimum requirement for reference sensitivity in Table 7.3.1-1 (TS 36.101 [2]) shall be increased by the amount given in ΔRIB,c in Table 6.x.4-2 for the applicable E-UTRA bands.

Table 6.x.4-2: ΔRIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c Inter-band with one active UL serving cell [dB]

	CA_3A-20A-32A
	3
	0

	
	20
	0

	
	32
	0


----- Unchanged sections omitted -----
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