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1
Introduction

The work item LTE_CA_B4_B7_B12 [1] is planned to be completed in Rel-13, but may be completed already in December 2014 and therefore be included in the Rel-12 versions of the specifications. The ΔTIB,c and ΔRIB,c for the fall-back configuration (B7 + B12) and its harmonics and IM study are provided below in order for completion of the work item. 
This document is a revision of [2].
2
Proposal

We propose to include the text below into the latest version of TR 36.851 (Rel-12). 
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TEXT PROPOSAL:

<start of text proposal>
The scope of the report has been further extended [6] to cover the 2 DL fallback modes for the 3 DL Carrier Aggregation combinations with single UL configuration. These 3 DL/1UL combinations are listed in table 1-2. In addition, the report also covers the LTE TDD-FDD joint operation including Carrier Aggregation combinations [7], captured in Table 1-3.
Table 1-2: Release 12 inter-band carrier aggregation combinations (3 DL/1UL)

	WI code
	WI title

	LTE_CA_B2_B5_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 30

	LTE_CA_B2_B29_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 29 and Band 30

	LTE_CA_B1_B5_B7
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 5 and Band 7

	LTE_CA_B2_B12_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 12 and Band 30

	LTE_CA_B1_B3_B20
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 3 and Band 20

	LTE_CA_B1_B7_B20
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 7 and Band 20

	LTE_CA_B7_B8_B20
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 7, Band 8 and Band 20

	LTE_CA_B1_B18_B28
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 18 and Band 28

	LTE_CA_3DL_FB_BW
	Additional bandwidth combinations for LTE Advanced inter-band Carrier Aggregation to support 3DL fallback

	LTE_CA_B4_B7_B12
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 4, Band 7 and Band 12


Table 1-3: Release 12 inter-band carrier aggregation combinations (LTE TDD-FDD joint operation)

.

< text omitted >
6.1.24
LTE Advanced Carrier Aggregation of Band 4 and Band 12

6.1.24.1

List of specific combination issues

6.1.24.1.1
Channel bandwidths per operating band for CA

LTE inter-band carrier aggregation configuration CA_4A-12A shall be operated in E-UTRA CA band CA_4-12 as specified in table 6.1.24.1.1-1.

Table 6.1.24.1.1-1: CA_4-12 operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band

	
	
	BS receive / UE transmit
	BS transmit / UE receive 

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high

	CA_4-12
	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz

	
	12
	699 MHz
	–
	716 MHz 
	729 MHz 
	–
	746 MHz


LTE inter-band carrier aggregation configuration CA_4A-12A shall be operated with E-UTRA channel bandwidths as specified in table 6.1.24.1.1-2

Table 6.1.24.1.1-2: CA_4A-12A channel bandwidths

	E-UTRA CA configuration / Bandwidth combination set
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

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

	CA_4A-12A
	4
	Yes
	Yes
	Yes
	Yes
	
	
	20
	0

	
	12
	 
	
	Yes
	Yes
	
	
	
	

	
	4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2

	
	12
	 
	 Yes 
	Yes
	Yes
	 
	 
	
	

	
	4
	
	
	Yes
	Yes
	
	
	20
	3

	
	12
	
	
	Yes
	Yes 
	
	
	
	

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	4

	
	12
	
	
	Yes
	Yes
	
	
	
	


6.1.24.1.2
Co-existence studies for CA_4-12

6.1.24.1.2.1
Co-existence studies for 1 UL/2 DL
The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 4 and Band 12 DL carriers can be calculated as shown in Table 6.1.24.1.2.1-1 below:

Table 6.1.24.1.2.1-1: Band 4 and Band 12 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	729
	746
	2110
	2155

	2nd order harmonics frequency range (MHz)
	1458
	1492
	4220
	4310

	3rd order harmonics frequency range (MHz)
	2187
	2238
	6330
	6465

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

	IMD frequency limits (MHz)
	1364
	1426
	2839
	2901

	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)
	618
	697
	3474
	3581

	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)
	3568
	3647
	4949
	5056

	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)
	684
	791
	2093
	2172

	3rd order IMD products (with maximum channel bandwidth)
	(f1_low – f2_BWmax)
	(f1_high + f2_BWmax)
	(f2_low – f1_BWmax)
	(f2_high + f1_BWmax)

	IMD frequency limits (MHz)
	709
	766
	2100
	2165


It can be seen from Table 6.1.24.1.2.1-1 that the 2nd harmonics of BS transmitting in Band 12 may fall into the BS receive band of Band 21, while the 3rd IMD products caused by BS supporting CA of Band 4 and Band 12 may fall into the BS receive band of Bands 12, 13, 14, 17, 22, 28, 42, 43 and 44. Note that the calculation in Table 6.1.24.1.2.1-1 (except the last row) assumes the BS is transmitting with the whole 45 MHz DL frequency of Band 4 and the whole 17 MHz DL frequency of Band 12. If the BS is only transmitting an up to 20 MHz DL in Band 4 and an up to 10 MHz DL in Band 1 as stated in the WIDS, then the 3rd IMD products may only fall into the BS receive band of the Bands 12, 17, 22, 28, 42, 43 and 44 as shown in the last row in Table 6.1.24.1.2.1-1, and the 3rd IMD products will not fall into the BS own (up to 10 MHz) receive block within Band 12, and may only fall into the BS receive band of certain frequency range within Band 12 and Band 17 under the transmit configurations shown in Table 6.1.24.1.2.1-2 below.

Table 6.1.24.1.2.1-2: Band (4 + 12) BS transmit configurations with 3rd IMD within Bands 12 and 17 BS receive band

	Band 4 DL channel bandwidth (MHz)
	Band 12 DL channel bandwidth (MHz)
	Lower edge of Band 12 DL frequency block (MHz)
	Lower edge of IMD frequency limits (MHz)

	15
	5 or 10
	729 – 730.9
	714 – 715.9

	20
	5 or 10
	729 – 735.9
	709 – 715.9


It should be noted that Bands 21, 28 and 44 are not intended for use in the same geographical area as Bands 4 and 12. Therefore, the focus here will be on the IMD falling into Bands 12, 17, 22, 42 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 IMD interference generated within the Band 22, 42 or 43 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 4 and 12 BS transmitters do not share the same antenna with Band 22, 42 or 43 BS receiver.

On the other hand, it is recommended that Bands 4 and 12 BS transmitters should not share the same antenna with Band 22, 42 or 43 BS receiver, or Band 12 or 17 BS receiver for the affected frequency ranges if the aforementioned BS transmit configurations are used, in order to prevent BS receiver desensitization, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 12, 17, 22, 42 or 43BS receiver desensitization.
6.1.25
LTE Advanced Carrier Aggregation of Band 7 and Band 12
6.1.25.1

List of specific combination issues

6.1.25.1.1
Channel bandwidths per operating band for CA
LTE inter-band carrier aggregation configuration CA_7A-12A shall be operated in E-UTRA CA band CA_7-12 as specified in table 6.1.25.1.1-1.

Table 6.1.25.1.1-1: CA_7-12 operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band

	
	
	BS receive / UE transmit
	BS transmit / UE receive 

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high

	CA_4-12
	7
	2500 MHz
	–
	2570 MHz 
	2620 MHz 
	–
	2690 MHz

	
	12
	699 MHz
	–
	716 MHz 
	729 MHz 
	–
	746 MHz


LTE inter-band carrier aggregation configuration CA_7A-12A shall be operated with E-UTRA channel bandwidths as specified in table 6.1.25.1.1-2
Table 6.1.25.1.1-2: CA_7A-12A channel bandwidths

	E-UTRA CA configuration / Bandwidth combination set
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

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

	CA_7A-12A
	7
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	12
	
	
	Yes
	Yes
	
	
	
	


6.1.25.1.2
Co-existence studies for CA_7-12

6.1.25.1.2.1
Co-existence studies for 1 UL/2 DL
The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 7 and Band 12 DL carriers can be calculated as shown in Table 6.1.25.1.2.1-1 below:

Table 6.1.25.1.2.1-1: Band 7 and Band 12 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	729
	746
	2620
	2690

	2nd order harmonics frequency range (MHz)
	1458
	1492
	5240
	5380

	3rd order harmonics frequency range (MHz)
	2187
	2238
	7860
	8070

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

	IMD frequency limits (MHz)
	1874
	1961
	3349
	3436

	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)
	1128
	1232
	4494
	4651

	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)
	4078
	4182
	5969
	6126

	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)
	659
	816
	2603
	2707

	3rd order IMD products (with maximum channel bandwidth)
	(f1_low – f2_BWmax)
	(f1_high + f2_BWmax)
	(f2_low – f1_BWmax)
	(f2_high + f1_BWmax)

	IMD frequency limits (MHz)
	709
	766
	2610
	2700


It can be seen from Table 6.1.25.1.2.1-1 that the 2nd harmonics of BS transmitting in Band 12 may fall into the BS receive band of Band 21, while the 2nd IMD products caused by BS supporting CA of Band 7 and Band 12 may fall into the BS receive band of Bands 1, 2, 22, 25, 33, 35, 36, 37, 39 and 42. In addition to this, 3rd order IMD products may fall in Bands 12, 13, 14, 17, 18, 26, 27, 28, 38, 41 and 44.  Note that the calculation in Table 6.1.25.1.2.1-1 (except the last row) assumes the BS is transmitting with the whole 70 MHz DL frequency of Band 7 and the whole 17 MHz DL frequency of Band 12. If the BS is only transmitting up to 20 MHz DL in Band 7 and an up to 10 MHz DL in Band 12 as stated in the WIDS, then the 3rd IMD products may only fall into the BS receive band of the Bands 12, 17, 28, 38, 41 and 44 as shown in the last row in Table 6.1.25.1.2.1-1, and the 3rd IMD products will not fall into the BS own (up to 10 MHz) receive block within Band 12, and may only fall into the BS receive band of certain frequency range within Band 12 under the transmit configurations shown in Table 6.1.25.1.2.1-2 below.

Table 6.1.25.1.2.1-2: Band (7 + 12) BS transmit configurations with 3rd IMD within Bands 12 BS receive band

	Band 7 DL channel bandwidth (MHz)
	Band 12 DL channel bandwidth (MHz)
	Lower edge of Band 12 DL frequency block (MHz)
	Lower edge of IMD frequency limits (MHz)

	15
	5 or 10
	729 – 730.9
	714 – 715.9

	20
	5 or 10
	729 – 735.9
	709 – 715.9


It should be noted that Bands 1, 28 and 44 are not intended for use in the same geographical area as Bands 7 and 12. Also, bands 33, 35, 36, 37, 38 and 39 are not intended for use in the same geographical area as band 7 and 12. Therefore, the focus here will be on the IMD falling into Bands 2, 12, 17, 22 and 42.

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 IMD interference generated within the Band 22 or 42 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 7 and 12 BS transmitters do not share the same antenna with Band 22 or 42 BS receiver.

In addition to this, it is recommended that Bands 7 and 12 BS transmitters should not share the same antenna with Band 26 BS receiver, or Band 12 BS receiver for the affected frequency ranges if the aforementioned BS transmit configurations are used, in order to prevent BS receiver desensitization, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 12, 17, 22 or 42 BS receiver desensitization.
6.1.25.1.3
ΔTIB,c and ΔRIB,c
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 6.1.25.1.3-1.
Table 6.1.25.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_7A-12A
	7
	0.3

	
	12
	0.3


For the UE which supports inter-band carrier aggregation configuration in Table 6.1.25.1.1-2 with uplink in one E-UTRA band, the minimum requirement for reference sensitivity in Table 7.3.1-1 (TS 36.101) shall be increased by the amount given in ΔRIB,c in Table 6.1.25.1.3-2 for the applicable E-UTRA bands.
Table 6.1.25.1.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_7A-12A
	7
	0

	
	12
	0


6.2

Class A2. Low-high band combination with harmonic relation between bands
<end of text proposal>
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