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1 Introduction
This TP introduces 4DL/1UL CA configuration CA_1A-8A-20A-28A in to the TR 36.715-04-01.
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Table 5.X.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA
	[bookmark: _Toc426544463]CA operating / Channel bandwidth

	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_1A-8A-20A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	20
	
	
	
	Yes
	Yes
	Yes
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
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Table 5.X.2-1 summarizes frequency ranges where harmonics occur due to Band 1, 8, 20 and 28 with 1 UL. 
Table 5.X.2-1: Impact of 1 UL Harmonic Interference
	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	1
	1920
	1980
	3840
	3960
	5760
	5940

	8
	880
	915
	1760
	1830
	2640
	2745

	20
	832
	862
	1664
	1724
	2496
	2586

	28
	703
	748
	1406
	1496
	2109
	2244



It can be seen from Table 5.X.2-1 that the third harmonic of band 28 UL falls into band 1 DL.
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In the reference architecture of CA_8A-20A-28A, two main antennas are assumed to support three bands, with one duplexer connected for one antenna to support one band and one quadplexer or triplexer connected for another antenna to support other two bands. A similar architecture can be considered for CA_1A-8A-20A-28A with the main tranceiver of band 1 diplexed to one of the main low band antenna. If we avoid band 1 and 28 in the same antenna, the harmonic issue is possibly avoided.
Two diversity antennas are also required if B8/20/28 diversity path cannot be supported with one diversity antenna. In case UE support 4Rx for high band(s), 2 antennas can be used for low band Tx/Rx and 2 others for low band diversity antenna as illustrated in Figure 5.X.3-1.

 
Figure 5.X.3-1: A possible architecture for CA_1A-8A-20A-28A
To allow UE architectures including the harmonic trap filter in low bands in case band 1 and 28 are supported in the same antenna, we propose the maximum relaxation value among CA_1A-8A-20A, CA_1A-8A-28A, CA_1A-8A-20A, and CA_8A-20A-28A for this band combination. The proposed ΔTIB,c and ΔRIB,c are included in Table 5.X.3-1 and Table 5.X.3-2, respectively.
Table 5.X.3-1: ΔTIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-8A-20A-28A
	1
	0.3

	
	8
	0.6

	
	20
	0.6

	
	28
	0.6



Table 5.X.4-2: ΔRIB,c for 4DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-8A-20A-28A
	1
	0

	
	8
	0.2

	
	20
	0.2

	
	28
	0.2



5.X.4	REFSENS requirement
The REFSENS exceptions due to the third harmonic issue are specified in Table 5.X.4-1 for the uplink configuration in Table 5.X.4-2.
Table 5.X.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issues in the combinations of intra-band and inter-band CA)
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_1A-8A-20A-28A5,6
	133
	
	
	-89.8
	-89.4
	-89
	-88.7
	FDD

	
	8
	
	
	-96.8
	-93.8
	
	
	

	
	20
	
	
	
	-93.8
	-91
	-89.8
	

	
	28
	
	
	-98.3
	-95.3
	-93.5
	-90.8
	

	NOTE 5:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 6:	The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: ]in MHz and  with[image: ] the carrier frequency of a high band in MHz and [image: ] the channel bandwidth configured in the low band.
NOTE 33:	Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.




Table 5.X.4-2: Uplink configuration for the low band (exceptions due to harmonic issue)
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_1A-8A-20A-28A
	28
	
	
	8
	16
	25
	25
	FDD

	




**************************** End of changes ********************************************

image3.wmf
__

/2/2

LBLBLBLBLB

ULlowChannelULULhighChannel

FBWfFBW

+££-


oleObject1.bin

image4.wmf
HB

DL

f


image5.wmf
LB

Channel

BW


image1.emf
dip

dup dup

Quad/Triplexer

B1

(TX1/RX1)

B8

(TX1/RX1)

B20

(TX1/RX1)

B28

(TX1/RX1)

dip

dip

B20

(RX2)

B1

(RX2)

B8

(RX2)

dip

B1

(RX3)

optional

dip

B1

(RX4)

(optional)

B28

(RX2)


Microsoft_Visio_Drawing.vsdx
dip
dup
dup
Quad/Triplexer
B1
(TX1/RX1)
B8
(TX1/RX1)
B20
(TX1/RX1)
B28
(TX1/RX1)
dip
dip
B20
(RX2)
B1
(RX2)
B8
(RX2)
dip
B1
(RX3)
optional
dip
B1
(RX4)
(optional)
B28
(RX2)



image2.wmf
ë

û

1

.

0

3

.

0

HB

DL

LB

UL

f

f

=


