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1 Introduction

In RAN#73, revised WID was approved [1] and it includes work for dual uplink CA of B1 + B46 as one of example band combinations for eLAA WI.  In this contribution, we propose to introduce requirements for dual UL CA of B1+B46 into TR36.714-02-02. 
2 Proposal
We propose to approve TP described in section 4.
3 Reference
· 1. 
RP-161832 “Revision of Work Item on enhanced LAA for LTE”, Ericsson, Huawei
4 TP for TR36.714-02-02
<Start of TP>
6.X
CA_1A-46A
6.X.1
Operating bands for CA

Table 6.X.1-1: Inter-band CA operating bands for CA_1-46
	E-UTRA CA Band
	E-UTRA

Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-46
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	46
	5150 MHz
	–
	5925 MHz
	5150 MHz
	–
	5925 MHz
	TDD


6.X.2
Channel bandwidths per operating band for CA

Table 6.X.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_1-46
	E-UTRA CA configuration / Bandwidth combination set

	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-46A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	46
	
	
	
	Yes
	
	Yes
	
	


6.X.3
Coexistence studies
Table 6.X.3-1 lists B1+B46 2UL CA 2nd and 3rd order harmonics.   Table 6.X.3-2 lists IMDs from 2nd order to 5th order for the UE-to-UE coexistence analysis. 
Table 6.X.3-1: Band 1 and Band 46 UL harmonics 

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	5150
	5925

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

	2nd harmonics frequency limits (MHz)
	3840
	3960
	10300
	11850

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

	3rd harmonics frequency limits (MHz)
	5760
	5940
	15450
	17775


Table 6.X.3-1: Band 1 and Band 46 UL IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	5150
	5925

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

	IMD frequency limits (MHz)
	3170
	4005
	7070
	7905

	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)
	2085
	1190
	8320
	9930

	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)
	8990
	9885
	12220
	13830

	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)
	8010
	6340
	14140
	15810

	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)
	165
	790
	13470
	15855

	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)
	10910
	11865
	17370
	19755

	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)
	21780
	18620
	2770
	1755

	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)
	22520
	25680
	12830
	13845

	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)
	13935
	11490
	4360
	6090

	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)
	19290
	21735
	16060
	17790


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.3-2 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+ B46 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	No
	
	IMD3

	Galileo
	1559
	-
	1591
	No
	
	IMD3

	GLONASS
	1591
	-
	1610
	No
	
	IMD3

	GPS
	1563
	-
	1587
	No
	
	IMD3

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

	
	2400
	-
	2494
	Yes
	Asia
	IMD5

	ISM band
 (5GHz)
	5150
	-
	5925
	-
	US
	-

	
	5150
	-
	5350
	-
	Europe
	-

	
	5470
	-
	5725
	-
	
	-

	
	5150
	-
	5825
	Yes
	Asia
	-


6.X.4
∆TIB and ∆RIB values

Text will be added.
Table 6.X.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1-46
	1
	TBD

	
	46
	TBD


Table 6.X.4-2: ΔRIB,c 

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

	CA_1-46
	1
	TBD

	
	46
	TBD


6.X.5
REFSENS requirements
Text will be added.
<End of TP>
