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1. Introduction

A new work item on LTE advanced inter-band 2DL/2UL carrier aggregation of band 7 and band 26 had been approved  in RAN #76[1]. This contribution contains operating bands, channel bandwidths, co-existence study and insertion loss for LTE_CA_B7_B26.

2. References
[1]   RP-171127 “New WID proposal: LTE Advanced inter-band CA Rel-15 for 2DL/2UL”, Huawei, HiSilicon, 3GPP RAN #76
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6 Dual Uplink Inter-band Carrier Aggregation: Specific Band Combination Part
6.X
CA_7A-26A

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_7A-26A
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 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 / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_7A-26A
	CA_7A-26A
	7
	 
	 
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	
	26
	 
	 
	Yes
	Yes
	Yes
	
	
	


6.X. 3
Co-existence studies

Table 6.X.3-1 lists B7+B26 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 7 and Band 26 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849  
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	2442
	2547
	7500
	7710

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

	IMD frequency limits (MHz)
	1651
	1756
	3314
	3419

	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)
	802
	942
	4151
	4326

	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)
	4128
	4268
	5814
	5989

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

	IMD frequency limits (MHz)
	128
	47
	6651
	6896

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

	IMD frequency limits (MHz)
	4942
	5117
	8314
	8559

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

	IMD frequency limits (MHz)
	3512
	3302
	6628
	6838

	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)
	9466
	9151
	896
	686

	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)
	10814
	11129
	5756
	5966

	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)
	6082
	5802
	2453
	2698

	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)
	9128
	9408
	7442
	7687



IMD3 and IMD5 of CA_7A-26A may fall into band 26 receiving band and IMD5 of CA_7A-26A may fall into band 7 receiving band. In addition, 3rd harmonics of band 26 may fall into Rx frequency of band 43 and 2nd and 3rd order IMD may also fall into Rx freeuencies of bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 38, 41 and 44.
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 B7+ B26 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
	Yes
	US/Europe
	3rd Harmonics of Band 26 and IMD5

	
	2400
	-
	2494
	Yes
	Asia
	3rd Harmonics of Band 26 and IMD5

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	IMD3 and IMD5

	
	5150
	-
	5350
	No
	Europe
	

	
	5470
	-
	5725
	No
	
	

	
	5150
	-
	5825
	Yes
	Asia
	IMD3 and IMD5


6.X. 4
∆TIB,c and ∆RIB,c values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 6.X.4-1 and 6.X.4-2 respectively. Same requirements on values for ΔTIB,c and ΔRIB,c can apply with 1UL-2DL case. CA_7A-26A is Low-High combination and simulation result is almost same with A1 combination. Thus insertion losses for such combinations of (TIB,c = 0.3 dB and (RIB = 0 dB can be applied.
Table 6.X.4-1: ΔTIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_7A-26A
	7
	0.3

	
	26
	0.3


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

	CA_7A-26A
	7
	0

	
	26
	0


6.X. 5
MSD
< Text will be added >
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