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1. Introduction

Inter-band CA configurations with Band 48 were recently introduced.  This TP provides requisite information for CA between Band 2 and Band 48.
2. Reference
<<< Start of TP for TR 36.714-02-01 >>>
6.x
CA_2A-48A_BCS0

6.x.1
Operating bands for CA
Table 6.x.1-1: Inter-band CA for Band 2 and Band 48
	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_48-66
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	48
	3550 MHz
	–
	3700 MHz
	3550 MHz
	–
	3700 MHz
	TDD


6.x.2
Channel bandwidths per operating band for CA
Table 6.x.2-1: Channel bandwidths per operating band
	E-UTRA CA configuration / Bandwidth combination set

	

	E-UTRA CA Configuration
	Uplink CA configurations 
	E-UTRA Bands
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_2A-48A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.x.3
Co-existence studies
As shown in Table 6.x.3-1, the 2nd harmonic of uplink from Band 2 potentially falls very nearly into the downlink of Band 48.  There is no guard.  The 3rd harmonic of uplink from Band 2 potentially falls into Band 46 and Band 47.
Table 6.x.3-1: Band 2 and Band 48 UL harmonics
	
	
	
	
	
	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

	2
	1850
	1910
	1930
	1990
	3700
	3820
	5550
	5730

	48
	3550
	3700
	3550
	3700
	7100
	7400
	10650
	11100


The second and third order harmonic and second and third order intermodulation products of the DL BS transmit band for Band 2 and Band 48 are show in Table 6.x.3-2.  The bands allocated in US are Band 2, 4/IV, 5/V, 12, 13, 14, 17, 24, 25, 26, 29, 30, 41, 46, 47, 48, 66, and 70.  Considering these bands, it can be seen that IM2 products from the DL in Band 48 and Band 66 potentially interfere with UL in Band 4, 24, 46, 66, and Band 70.  Similarly, IM3 products from the DL in Band 48 and Band 66 potentially interfere with UL in Band 2, 4, 24, 25, 46, 47 48, 66, and 70.

Due to the potential for interference, it is recommended that basestation antennas for Band 2 and Band 48 should not be shared with antennas for Bands 4, 24, 25, 46, 47, 66, and 70 unless a high degree of linearity can be guaranteed in the antenna path so that passive IM interference does not degrade receiver performance.

Table 6.1.x-2: Band 2 and Band 48 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1930
	1990
	3550
	3700

	2nd order harmonics frequency range (MHz)
	3860
	3980
	7100
	7400

	3rd order harmonics frequency range (MHz)
	5550
	5730
	10650
	11100

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IMD frequency limits (MHz)
	1560
	1770
	5480
	5690

	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)
	430
	160
	5110
	5470

	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)
	7410
	7680
	9030
	9390

	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 limits (MHz)
	1780
	2140
	3490
	3760


6.x.4
∆TIB and ∆RIB values
The CA_2A-48A combination is similar to a previously studied combination CA_3A-42A.  Both of these CA configurations exhibit 2nd order harmonic interference in the victim band at 3.5 GHz from uplink at 1.7 GHz.  However, for the case of CA_2A-48A, the direct 2nd order harmonic does not overlap with the Rx band in 3.5 GHz.  Nonetheless, the spread of the harmonic does impact the Rx band as shown in the previous analysis and as recognized in the specifications where the same reference sensitivity exception is allowed for direct overlap of harmonic as well as 10 MHz guard band.  Therefore, the specifications adopted for CA_3-42 can also apply to CA_2-48.
Table 6.x.4-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_2A-48A
	2
	0.2

	
	48
	0.5


Table 6.x.4-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_2A-48A
	2
	0.6

	
	48
	0.8


6.x.5
Reference sensitivity
Since 2nd harmonic interference is potentially present in this CA configuration, a reference sensitivity exception is necessary.  As described above, reusing the specifications for CA_3A-42A but adjusting for a different single carrier reference sensitivity in Band 2 compared to Band 3, the following is proposed.
	CA_2A-48A9,10
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	48
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_2A-48A11
	2
	
	
	-97.8
	-94.8
	-93.0
	-91.7
	FDD

	
	48
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	NOTE 9:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band and a range FHD above and below the edge of this downlink transmission bandwidth. The value FHD depends on the E-UTRA configuration: FHD = 10 MHz for CA_3A-42A, CA_2A-48A, CA_1A-3A-42A, CA_3A-19A-42A, and CA_1A-3A-19A-42A.
NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
[image: image1.wmf]ë

û

1

.

0

2

.

0

/

HB

DL

LB

UL

f

f

=

in MHz and 
[image: image2.wmf]__

/2/2

LBLBLBLBLB

ULlowChannelULULhighChannel

FBWfFBW

+££-

 with[image: image3.wmf]HB

DL

f

 carrier frequency in the victim (higher) band in MHz and [image: image4.wmf]LB

Channel

BW

 the channel bandwidth configured in the lower band.
NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.
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