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1. Introduction

This document proposes a TP for the dual UL LTE inter-band combination of CA_1A-20A.
2. Text proposal

<Start of Text Poposal for TR 36.715-02-02>
6.X
CA_1A-20A
6.X.1
Operating bands for CA
Table 6.X.1-1: 2DL 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_1A-20A
	1
	1920 MHz 
	–
	1980 MHz
	2110 MHz 
	–
	2170 MHz
	FDD

	
	20
	832 MHz 
	–
	862 MHz
	791 MHz 
	–
	821 MHz
	


6.X.2
Channel bandwidths per operating band for CA
Table 6.X.2-1: Supported E-UTRA bandwidths per CA configuration for 2DL inter-band CA

	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_1A-20A
	1
	 
	 
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	20
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	


6.X.3
Co-existence studies

Table 6.X.3-1 lists B1+B20 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.X.3-1: Band 1 and Band 20 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	832
	862  
	1920
	1980

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

	2nd harmonics frequency limits (MHz) 
	1664 – 1724
	3840 – 3960

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

	3rd harmonics frequency limits (MHz)
	2496 – 2586
	5760 – 5940

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

	IMD frequency limits (MHz)
	1058 – 1148
	2752 – 2842

	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)
	196 – 316
	2978 – 3128

	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)
	3584 – 3704
	4672 – 4822

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	516 – 666
	4898 –  5108

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	
	

	IMD frequency limits (MHz)
	2116 – 2296
	

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	4416 – 4566
	6592– 6802

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	
	

	IMD frequency limits (MHz)
	5504 – 5684
	

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6818 – 7088
	1348 – 1528

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	4036 – 4276
	1254 – 1464

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8512 – 8782
	5248 – 5428

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	7424 – 7664
	6336 – 6546



Based on the table above, IM4 of dual UL CA_1A-20A may fall into Band 1 in DL.

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

Table 6.X.3-2: 2UL B1+ B20 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	No
	
	

	Galileo
	1559
	-
	1591
	No
	
	

	GLONASS
	1591
	-
	1610
	No
	
	

	GPS
	1563
	-
	1587
	No
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	No
	US/Europe
	

	
	2400
	-
	2494
	No
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	H3, IM4, and IM5

	
	5150
	-
	5350
	No
	Europe
	IM5

	
	5470
	-
	5725
	No
	
	IM4

	
	5150
	-
	5825
	Yes
	Asia
	H3, IM4, and IM5


6.X.4
∆TIB,c and ∆RIB,c values
For inter-band CA_1A-20A, same requirements on values for ∆TIB,c and ∆RIB,c can be applied as per 1UL-2DL case. Therefore, for dual UL, the (TIB,c and (RIB,c values are shown in table 6.5.4-1 and in table 6.5.4-2:
Table 6.X.4-1: ΔTIB,c 

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

	CA_1A-20A
	1
	0.3

	
	20
	0.3


Table 6.X.4-2: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-20A
	1
	0

	
	20
	0


6.X.5
MSD
When dual UL CA configuration CA_1A-20A is paired with DL CA configuration CA_1A-20A, 4th order intermodulation product may fall into Band 1 DL. However, based on calculations done for operator specific spectrum holdings, 4th order intermodulation product would not fall into Band 1 DL as shown in Table 6.5.1.5-1.  Therefore, MSD due to this case need not be specified.

Table 6.X.1.5-1: Operator specific frequency ranges for Band 1 and 20
	UL frequency (MHz)
	Band 20 (fx)
	Band 1 (fy)

	
	842
	852
	1945
	1960

	Two tone 4th order IM products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	
	

	IMD frequency limits (MHz)
	2186 - 2236
	

	UL frequency (MHz)
	842
	852
	1920
	1935

	IMD frequency limits (MHz)
	2136 - 2186
	

	UL frequency (MHz)
	842
	852
	1950
	1965

	IMD frequency limits (MHz)
	2196 - 2246
	

	UL frequency (MHz)
	852
	862
	1965
	1980

	IMD frequency limits (MHz)
	2206 - 2256
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