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1.  Introduction

Previously in RAN#63, 2UL CA for B2+B13 was approved. [1] This contribution is a text proposal for TR 36.860, focusing on the tolerance study. 
2. Reference
[1]
RP-140171
WID Revised WID: LTE Advanced dual uplink inter-band Carrier Aggregation Class A1
[2]         TS 36.101 v12.3.0
[3]         TR 36.860 v0.9.0 
   
Text Proposal for TR36.860 (based on v0.9.0)
----- Start of TP -----
[Unchanged sections omitted]
6.6
LTE-Advanced Carrier Aggregation of Band 2 and Band 13
6.6.1
Operating bands for CA 

Table 6.6.1-1: 2UL inter-band CA operating bands
	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_2-13
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	13
	777 MHz
	–
	787MHz
	746 MHz
	–
	756 MHz
	


6.6.2        Channel bandwidths per operating band for CA
Table 6.6.2-1: 2UL inter-band CA operating bands
	E-UTRA band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4MHz
	3MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
	Bandwidth combination set

	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	13
	
	
	
	Yes
	
	
	


6.6.3      Harmonics and IMD study
Table 6.6.3-1 lists B2+B13 2UL CA 2nd and 3rd order harmonics and 3rd order IMD for the UE-to-UE coexistence analysis. 

Table 6.6.3-1: Band 2 and Band 13 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1850
	1910
	777
	787

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

	2nd harmonics frequency limits (MHz) 
	3700 – 3820
	1554 – 1574

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

	3rd harmonics frequency limits (MHz)
	5550 – 5730
	2331 – 2361

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

	IMD frequency limits (MHz)
	1063 – 1133
	2627 – 2697

	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)
	2913 – 3043
	276 – 356

	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)
	4477 – 4607
	3404 – 3484


Frequency limits for 5th order IMD are presented in Table 6.6.3-2.
Table 6.6.3-2: CA_2A-13A 5th order UL IMD product frequency ranges
	 |2*fx - 3*fy|
	1339 - 1489

	 |2*fx + 3*fy|
	6031 - 6181

	 |2*fy - 3*fx|
	3976 - 4176

	 |2*fy + 3*fx|
	7104 - 7304

	 |fx - 4*fy|
	1198 - 1298

	 |fx + 4*fy|
	4958 -5058

	 |fy – 4*fx|
	6613 - 6863

	 |fy + 4*fx|
	8177 - 8427


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 6.6.3-3 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.6.3-3: 2UL B2+ B13 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	2nd harmonics

	Galileo
	1559
	-
	1591
	Yes
	
	2nd harmonics

	GLONASS
	1591
	-
	1610
	No
	
	

	GPS
	1563
	-
	1587
	Yes
	
	2nd harmonics

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

	
	2400
	-
	2494
	No
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	3rd harmonics 

	
	5150
	-
	5350
	No
	Europe
	

	
	5470
	-
	5725
	Yes
	
	3rd harmonics

	
	5150
	-
	5825
	Yes
	Asia
	3rd harmonics


6.6.4     ∆TIB and ∆RIB values
For inter-band CA_2-13, since there is no 2nd/3rd/4th/5th order intermodulation problem with own DL, ∆TIB,c and ∆RIB,c for 1UL is reused for 2UL.
For two simultaneous UL, the (TIB,c and (RIB,c values are shown in table 6.6.4-1 and in table 6.6.4-2:
Table 6.5.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2-13
	2
	0.3

	
	13
	0.3


Table 6.5.4-2: ΔRIB,c 

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

	CA_2-13
	2
	0

	
	13
	0
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