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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 36.852-13 to add Band 3+32 and 20+32 as fallbacks.
2. Text Proposal
[bookmark: _Toc335647470][bookmark: _Toc371340097]----- Unchanged sections omitted -----
Table 1-2: Release 13 inter-band carrier aggregation combinations (3 DL/1UL)
	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 -----
[bookmark: _Toc398818241][bookmark: _Toc414971179][bookmark: _Toc418684268][bookmark: _Toc421019225]6.5.x	LTE Advanced Carrier Aggregation of Band 3 and Band 32 (1 UL)
CA_3-32 is designed to operate in the operating bands defined in table 6.5.x-1.
Table 6.5.x-1: 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-32A
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	32
	N/A
	1452 MHz
	–
	1496 MHz
	



[bookmark: _Toc398818242][bookmark: _Toc414971180][bookmark: _Toc418684269][bookmark: _Toc421019226]6.5.x.1		List of specific combination issues
[bookmark: _Toc398818243][bookmark: _Toc414971181][bookmark: _Toc418684270][bookmark: _Toc421019227]6.5.x.1.1	Channel bandwidths per operating band for CA
Table 6.5.x.1.1-1: Supported E-UTRA bandwidths per CA configuration for 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-32A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc398818244][bookmark: _Toc414971182][bookmark: _Toc418684271][bookmark: _Toc421019228]6.5.x.1.2	Co-existence studies for 1UL/2DL
Table 6.5.x.1.2-1 gives the harmonic products for band 3+ band 32 CA with 1UL. None of 2nd, 3rd and 4th harmonics fall into the own and any other receive bands. 
Table 6.5.x.1.2-1: 1UL B3 + B32 harmonic products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	N/A
	N/A
	1710
	1785

	2nd order harmonics frequency range (MHz)
	N/A
	3420 to 3570

	3rd order harmonics frequency range (MHz)
	N/A
	5130 to 5355

	4th order harmonics frequency range (MHz)
	N/A
	6840 to 7140



The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of band 3 and band 32 DL carriers can be calculated as shown in table 6.5.x.1.2-2 below:
Table 6.5.x.1.2-2: Band 3 and Band 32 DL harmonics and IMD products
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1452
	1496
	1805
	1880

	2nd order harmonics frequency range (MHz)
	2904 to 2992
	3610 to 3760

	3rd order harmonics frequency range (MHz)
	4356 to 4488
	5415 to 5640

	Two-tone 2nd order IMD products
	f2_low – f1_high
	f2_high – f1_low
	f2_low + f1_low
	f2_high + f1_high

	IMD frequency range (MHz)
	309 to 428
	3257 to 3376

	Two-tone 3rd order IMD products
	2*f1_low – f2_high
&
(2*f1_low + f2_low)
	2*f1_high – f2_low
&
(2*f1_high + f2_high)
	2*f2_low – f1_high
&
(2*f2_low + f1_low)
	2* f2_high – f1_low
&
(2*f2_high + f1_high)

	IMD frequency range (MHz)
	1024 to 1187
4709 to 4872
	2114 to 2308
5062 to 5256

	Three-tone 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 range (MHz)
	1432 to 1516
	1785 to 1900



It can be seen from Table 6.5.x.1.2-2 that the 2nd harmonics of BS transmitting in Band 3 may fall into the BS receive band of Band 43 and none of 3rd harmonics may fall into the any E-UTRA operating BS receive band. It can also be seen that two-tone 3rd order IMD products may fall into Band 30 and 40, and that the three-tone 3rd order IMD products may fall into Band 2, 11, 21, 25, 35 and 39. It should be noted that Band 2, 11, 21, 25, 30, 35 and 39 are not intended for use in the same geographical area as Band 3 and 32. Therefore, the focus here will be on the harmonics and IMD falling into Band 40 and 43.With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the harmonics and IMD interference generated within the Band 40 or 43 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band 3 and Band 32 BS transmitters do not share the same antenna with Band 40 or 43 BS receiver.
[bookmark: _Toc414971183][bookmark: _Toc418684272][bookmark: _Toc421019229]6.5.x.1.3	   ∆TIB and ∆RIB values
For two simultaneous DLs and one UL, the TIB,c and RIB values are shown in table 6.5.x.1.3-1, and in table 6.5.x.1.3-2:
Table 6.5.x.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c Inter-band with one active UL serving cell [dB]

	CA_3A-32A
	3
	[TBD]



Table 6.5.x.1.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c Inter-band with one active UL serving cell [dB]

	CA_3A-32A
	3
	[TBD]

	
	32
	[TBD]



6.5.y	LTE Advanced Carrier Aggregation of Band 20 and Band 32 (1 UL)
CA_20-32 is designed to operate in the operating bands defined in table 6.5.y-1.
Table 6.5.x-1: 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_20A-32A
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	32
	N/A
	1452 MHz
	–
	1496 MHz
	



6.5.y.1		List of specific combination issues
6.5.y.1.1	Channel bandwidths per operating band for CA
Table 6.5.y.1.1-1: Supported E-UTRA bandwidths per CA configuration for 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_20A-32A
	20
	
	
	Yes
	Yes
	
	
	30
	0

	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1

	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	



6.5.y.1.2	Co-existence studies for 1UL/2DL
Table 6.5.y.1.2-1 gives the harmonic products for band 20+ band 32 CA with 1UL. None of 2nd, 3rd and 4th harmonics fall into the own and any other receive bands. 
Table 6.5.y.1.2-1: 1UL B20 + B32 harmonic products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	832
	862
	N/A
	N/A

	2nd order harmonics frequency range (MHz)
	1664 to 1724
	N/A

	3rd order harmonics frequency range (MHz)
	2496 to 2586
	N/A

	4th order harmonics frequency range (MHz)
	3328 to 3448
	N/A



The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of band 20 and band 32 DL carriers can be calculated as shown in table 6.5.y.1.2-2 below:
Table 6.5.y.1.2-2: Band 20 and Band 32 DL harmonics and IMD products
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	791
	821
	1452
	1496

	2nd order harmonics frequency range (MHz)
	1582 to 1642
	2904 to 2992

	3rd order harmonics frequency range (MHz)
	2373 to 2463
	4356 to 4488

	Two-tone 2nd order IMD products
	f2_low – f1_high
	f2_high – f1_low
	f2_low + f1_low
	f2_high + f1_high

	IMD frequency range (MHz)
	631 to 705
	2243 to 2317

	Two-tone 3rd order IMD products
	2*f1_low – f2_high
&
(2*f1_low + f2_low)
	2*f1_high – f2_low
&
(2*f1_high + f2_high)
	2*f2_low – f1_high
&
(2*f2_low + f1_low)
	2* f2_high – f1_low
&
(2*f2_high + f1_high)

	IMD frequency range (MHz)
	86 to 190
3034 to 3138
	2083 to 2201
3695 to 3813

	Three-tone 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 range (MHz)
	771 to 841
	1432 to 1516



It can be seen from Table 6.5.y.1.2-2 that the 2nd harmonics of BS transmitting in Band 20 may fall into the BS receive band of Band 24 and that the 3rd harmonics may fall into the BS receive band of Band 40. It can be seen that that two-tone 2nd order IMD products may fall into band 12, 17, 28, 30 and 44. It can also be seen that two-tone 3rd order IMD products may fall into Band 43, and that the three-tone 3rd order IMD products may fall into Band 5, 6, 11, 13, 14, 18, 19, 20, 21, 26, 27 and 44. It should be noted that Band 5, 6, 11, 12, 13, 14, 17, 18, 19, 21, 26, 27, 30 and 44 are not intended for use in the same geographical area as Band 20 and 32. Therefore, the focus here will be on the harmonics and IMD falling into Band 20, 28, 40 and 43.With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the harmonics and IMD interference generated within the Band 20, 28, 40 or 43 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band 20 and Band 32 BS transmitters do not share the same antenna with Band 28, 40 or 43 BS receiver. BS design is expected to handle separation of band 20 transmit and receive.
6.5.y.1.3	   ∆TIB and ∆RIB values
For two simultaneous DLs and one UL, the TIB,c and RIB values are shown in table 6.5.y.1.3-1, and in table 6.5.y.1.3-2:
Table 6.5.y.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c Inter-band with one active UL serving cell [dB]

	CA_20A-32A
	20
	0.3



Table 6.5.y.1.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c Inter-band with one active UL serving cell [dB]

	CA_20A-32A
	20
	0

	
	32
	0



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