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1
Introduction

In this contribution we provide a text proposal containing a coexistence analysis for the CA_2A-7A configuration and proposed UE requirements. This configuration is a fallback mode of the CA_2A-7A-12A configuration proposed in the work item [1]. 

2
Proposal
It is proposed to include the text proposal below into the latest version of 36.852-13.
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TEXT PROPOSAL:

<start of text proposal>
1
Scope

The present document is a technical report for Inter-band Carrier Aggregation for 2DL/1UL under Rel-13 time frame. The purpose is to gather the relevant background information and studies in order to address Inter-band Carrier Aggregation requirements.
This TR covers relevant background information and studies in order to address Inter-band Carrier Aggregation (2DL/1UL) requirements for the Rel-13 band combinations in table 1-1.
 Table 1-1: Release 13 inter-band carrier aggregation combinations (2DL/1UL)

	WI/SI code
	WI title
	Class

	LTE_CA_B2_B28
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 28
	A1

	LTE_CA_B3_B31
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 31
	A2

	LTE_CA_B4_B28
	LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 28
	A2

	LTE_CA_B7_B22
	LTE Advanced inter-band Carrier Aggregation of Band 7 and Band 22
	A5

	LTE_CA_B19_B28
	LTE Advanced inter-band Carrier Aggregation of Band 19 and Band 28
	A3

	LTE_CA_B20_B31
	LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 31
	A3

	LTE_CA_B25_B26
	LTE Advanced inter-band Carrier Aggregation of Band 25 and Band 26
	A1

	LTE_CA_B5_B7_BWset
	Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 7
	A1

	LTE_CA_700EU_B20
	European 700 Supplemental Downlink band (738-758 MHz) in E-UTRA and LTE Carrier Aggregation (2DL/1UL) with Band 20
	A3

	FS_LTE_CA_B20_B28
	Study on LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 28
	A3

	LTE_CA_B4_B12_BWset2
	Additional bandwidth combination set 2 for LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 12
	A2

	LTE_CA_B2_B12_BWset
	Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 12
	A1


The scope of the report also covers the 2 DL fallback modes for the 3 DL Carrier Aggregation combinations with single UL configuration [2]. These 3 DL/1UL combinations (with 2 DL fallback modes) are listed in table 1-2. In addition, the report also covers the LTE TDD-FDD joint operation including Carrier Aggregation combinations [3], captured in Table 1-3. In addition, the report also covers the 2 DL fallback modes for the 4 DL Carrier Aggregation combinations with single UL configuration. These 4 DL/1UL combinations (with 2 DL fallback modes) are listed in table 1-4.

Table 1-2: Release 13 inter-band carrier aggregation combinations (3 DL/1UL)

	WI code
	WI title

	LTE_CA_B2_B5_B29
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 29

	LTE_CA_B38_B40_B40
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 38, Band 40 and Band 40

	LTE_CA_B3_B7_B28
	LTE Advanced 3 Band Carrier Aggregation (3DL) of Band 3, Band 7 and Band 28

	LTE_CA_B1_B8_B28
	LTE Advanced 3 band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 28

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

	LTE_CA_B4_B4_B7_BWset
	Additional bandwidth combination set for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 7


Table 1-3: Release 13 inter-band carrier aggregation combinations (LTE TDD-FDD joint operation)

	WI code
	WI title
	Class

	LTE_CA_B1_B40
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 40
	-

	LTE_CA_B3_B40
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 40
	A3

	LTE_CA_B21_B42
	LTE Advanced inter-band Carrier Aggregation of Band 21 and Band 42
	A5

	LTE_CA_B7_B40_B40
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 40 and Band 40
	-

	LTE_CA_B5_B40
	LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 40
	-

	LTE_CA_B20_B40
	LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 40
	-

	LTE_CA_B3_B38
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 38
	-

	LTE_CA_B3_B41
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 41
	-

	LTE_CA_28A-40C
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 40 and Band 40
	-

	LTE_CA_28A-41C
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 41 and Band 41
	-

	LTE_CA_28A-42C
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 28, Band 42 and Band 42
	-

	LTE_CA_B7_B42_B42
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 42 and Band 42
	-

	LTE_CA_B20_B42_B42
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 20, Band 42 and Band 42
	-

	LTE_CA_B5_B38
	LTE Advanced inter-band Carrier Aggregation for Band 5 and Band 38
	-

	LTE_CA_B7_B42_B42
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 7, Band 42 and Band 42
	-

	LTE_LAA-Core
	Licensed-Assisted Access to Unlicensed Spectrum
	A4

	LTE_LAA-Core
	Licensed-Assisted Access to Unlicensed Spectrum
	A2

	LTE_CA_B3_B8_B40
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 8 and Band 40
	

	LTE_CA_B2_B7_B12
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 7 and Band 12
	


Table 1-4: Release 13 inter-band carrier aggregation combinations (4DL/1UL)

	WI code
	WI title

	LTE_CA_B4_B5_B12_B12
	LTE Advanced 4 Band Carrier Aggregation (4DL) of Band 4, Band 5, Band 12 and Band 12


This TR contains a general part and band specific combination part. The actual requirements are added to the corresponding technical specifications.
<text omitted>
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6.3.a
LTE-Advanced Carrier Aggregation of Band 2 and Band 7
Table 6.3.a-1: Inter-band CA
	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_2-7
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	


6.3.a.1

List of specific combination issues

6.3.a.1.1
Channel bandwidths per operating band for CA

Table 6.3.a.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

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

	CA_2A-7A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 [2] when operating in single carrier mode.
6.3.a.1.2
Co-existence studies for CA_2-7

Table 6.3.a.1.2-1 gives the intermodulation products for band 2 + band 7 CA with 2DLs. For the 3-tone IMD analysis the maximum transmission as defined in table 6.3.a.1.1-1 is considered. Three-tone third order IMD products will not fall into the BS own receive block if the frequency range as defined with the channel bandwidths given in table 6.3.a.1.1-1 are used for the more detailed IMD calculation.

Considering bands in the same geographical area it is observed that the BS distortion could fall into the BS receive bands of Band 12 (Band 17), Band 25, Band 42 and Band 46 amongst bands used in the same geographical area. With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters the IMDs generated within the Band 12, Band 25, Band 42 or Band 46 receiver should be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that the bands 2 and 7 BS transmitters should not share the same antenna with Band 12, Band 25, Band 42 or Band 46 BS receiver. 
Table 6.3.a.1.2-1: 2DLs B2 + B7 IMD products 

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1930
	1990
	2 620
	2 690

	2nd order harmonics frequency range (MHz)
	3 860 to 3 980
	5 240 to 5 380

	3rd order harmonics frequency range (MHz)
	5 790 to 5 970
	7 860 to 8 070

	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)
	630 to 760
	4 550 to 4 680

	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)
	1 170 to 1 360
6 480 to 6 670
	3 250 to 3 450

7 170 to 7 370

	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)
	1 910 to 2 010
	2 600 to 2 710


Table 6.3.a.1.2-2 gives the harmonic products for band 2+ band 7 CA with 1UL. The harmonic products fall into the receive band of Band 46 amongst bands used in the same geographical area. 

Table 6.3.a.1.2-2: 1UL B2 + B7 harmonic products 

	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1 850
	1 910
	2 500
	2 570

	2nd order harmonics frequency range (MHz)
	3 700 to 3 820
	5 000 to 5 140

	3rd order harmonics frequency range (MHz)
	5 550 to 5 730
	7 500 to 7 710


6.3.a.1.3
∆TIB and ∆RIB values
For deriving the ΔTIB,c and ΔRIB,c  for Band (2 + 7) it is anticipated that the performance will be similar to that of the Band (1 + 7) combination. This is also evidenced by data discussed for a more complex multiplexer devised for the Band (2 + 4 + 7) combination studied in [10].
Table 6.a.4-1: ΔTIB,c for 2DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-7A
	2
	0.5

	
	7
	0.5


Table 6.a.4-2: ΔRIB,c for 2DL aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-7A
	2
	0

	
	7
	0


<end of text proposal>
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