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1.	Introduction
The WI proposal to support the LTE Advanced 2 Band Carrier Aggregation (2DL/2UL) of Band 8 and Band 41 was approved in RAN#70. 
[bookmark: _GoBack]In this contribution, CA operating bands, bandwidths configuration and co-existence analysis are proposed for LTE Advanced 2 Band Carrier Aggregation (2DL/2UL) of Band 8 and Band 41.


2.	Discussion
2.1 Channel bandwidths per operating band for CA
This contribution provides a text proposal to include the Channel bandwidths per operating band and Co-existence analysis for this work item into the TR 36.714-02-02. It can be defined as in following tables.

Table 2-1-1:  Inter-band CA operating bands for CA_8-41

	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_8-41
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD



Table 2-1-2: E-UTRA CA configuration and bandwidth combination sets for 2UL CA_8A-41A

	CA configuration
	Operating
bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set
	Maximum aggregated bandwidth
[MHz]

	
	
	1.4
	3
	5
	10
	15
	20
	
	

	CA_8A-41A
	8
	Yes
	Yes
	Yes
	Yes
	
	
	0
	30

	
	41
	
	
	
	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 when operating in single carrier mode.


[bookmark: _Toc426047862]2.2     Harmonics and IMD study
Table 2-2-1 lists B8+B41 2UL CA 2nd and 3rd order harmonics and 3rd order IMD for the UE-to-UE coexistence analysis. 
Table 2-2-1: Band 8 and Band 41 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	2496
	2690

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760 – 1830
	4992 – 5380

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640 – 2745
	7488 – 8070

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1581 – 1810
	3376 – 3605

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	666–930 
	4077–4500

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4256 – 4520
	5872 – 6295



Table 2-2-2: Band 8 and Band 41 UL IMD4 products with difference of frequency components

	|3*fx - 1*fy|
	50 to 249 MHz

	|3*fy - 1*fx|
	6573 to 7190 MHz

	|2*fx - 2*fy|
	3162 to 3620 MHz



Frequency limits for 5th order IMD are presented in Table 2-2-3. IMD5 of CA_8A-41A may fall into Band 41 or Band 8 receiving band.


Table 2-2-3: CA_8A-41A 5th order UL IMD product frequency ranges

	 |2*fx - 3*fy|
	5658 – 6310

	 |2*fx + 3*fy|
	9318 – 9830

	 |2*fy - 3*fx|
	 2247– 2740

	 |2*fy + 3*fx|
	7737 – 8020

	 |fx - 4*fy|
	9069 – 9880

	 |fx + 4*fy|
	10899 – 11640

	 |fy – 4*fx|
	830 –1164

	 |fy + 4*fx|
	6156 – 6210



When 2ULs inter-band CA UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 2-2-4 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 2-2-4: 2UL B8+ B41 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	IMD2

	Galileo
	1559
	-
	1591
	Yes
	
	IMD2

	GLONASS
	1591
	-
	1610
	Yes
	
	IMD2

	GPS
	1563
	-
	1587
	Yes
	
	IMD2

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	Yes
	US/Europe
	IMD5

	
	2400
	-
	2494
	Yes
	Asia
	IMD5

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	2nd order harmonics of B41,IMD3 and IMD5

	
	5150
	-
	5350
	Yes
	Europe
	2nd order harmonics of B41

	
	5470
	-
	5725
	Yes
	
	IMD5

	
	5150
	-
	5825
	Yes
	Asia
	2nd order harmonics of B41,IMD5





3 Text Proposal
<Start of change>
1 [bookmark: _Toc441571524]Scope

The present document is a technical report for 2DL/2UL Inter-band Carrier Aggregation under Rel-14 time frame according to the New CA WI approach in Release 14 [1]. The purpose is to gather the relevant background information and studies in order to address 2DL/2UL Inter-band Carrier Aggregation requirements for the Rel-14 band combinations in Table 1-1.
Table 1-1: Release 14 2DL/2UL inter-band carrier aggregation combinations
	CA combination
	REL independent from

	CA_8A-41A
	REL-12



This TR contains a general part and band specific combination part. The actual requirements are added to the corresponding technical specifications.

<Next change>

6          Dual Uplink Inter-band Carrier Aggregation: Specific Band Combination Part
[bookmark: _Toc421262670]6.X	CA_8A-41A 
[bookmark: _Toc441566168]6.X.1	Operating bands for CA
Table 6.X.1-1: Inter-band CA operating bands for CA_8-41


	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_8-41
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD



[bookmark: _Toc421262671]6.X.2	Channel bandwidths per operating band for CA

Table 6.X.2-1: E-UTRA CA configuration and bandwidth combination sets for 2UL CA_8A-41A


	CA configuration
	Operating
bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set
	Maximum aggregated bandwidth
[MHz]

	
	
	1.4
	3
	5
	10
	15
	20
	
	

	CA_8A-41A
	8
	Yes
	Yes
	Yes
	Yes
	
	
	0
	30

	
	41
	
	
	
	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 when operating in single carrier mode.


6.X.3	Co-existence studies
Table 6.X.3-1 lists B8+B41 2UL CA 2nd and 3rd order harmonics and 3rd order IMD for the UE-to-UE coexistence analysis. 
Table 6.X.3-1: Band 8 and Band 41 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	2496
	2690

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1760 – 1830
	4992 – 5380

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2640 – 2745
	7488 – 8070

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1581 – 1810
	3376 – 3605

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	666–930 
	4077–4500

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4256 – 4520
	5872 – 6295



Table 6.X.3-2: Band 8 and Band 41 UL IMD4 products with difference of frequency components
	|3*fx - 1*fy|
	50 to 249 MHz

	|3*fy - 1*fx|
	6573 to 7190 MHz

	|2*fx - 2*fy|
	3162 to 3620 MHz



Frequency limits for 5th order IMD are presented in Table 6.X.3-3. IMD5 of CA_8A-41A may fall into Band 41 or Band 8 receiving band.
Table 6.X.3-3: CA_8A-41A 5th order UL IMD product frequency ranges
	|2*fx - 3*fy|
	5658 – 6310

	 |2*fx + 3*fy|
	9318 – 9830

	 |2*fy - 3*fx|
	 2247– 2740

	 |2*fy + 3*fx|
	7737 – 8020

	 |fx - 4*fy|
	9069 – 9880

	 |fx + 4*fy|
	10899 – 11640

	 |fy – 4*fx|
	830 –1164

	 |fy + 4*fx|
	6156 – 6210



When 2ULs inter-band CA UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.X.3-4 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.

Table 6.X.3-4: 2UL B8+ B41 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	IMD2

	Galileo
	1559
	-
	1591
	Yes
	
	IMD2

	GLONASS
	1591
	-
	1610
	Yes
	
	IMD2

	GPS
	1563
	-
	1587
	Yes
	
	IMD2

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	Yes
	US/Europe
	IMD5

	
	2400
	-
	2494
	Yes
	Asia
	IMD5

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	2nd order harmonics of B41,IMD3 and IMD5

	
	5150
	-
	5350
	Yes
	Europe
	2nd order harmonics of B41

	
	5470
	-
	5725
	Yes
	
	IMD5

	
	5150
	-
	5825
	Yes
	Asia
	2nd order harmonics of B41,IMD5



<End of change>


