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1. Introduction

In previous RAN4 meetings, 2UL CA B4+B5 has been added into TP36.860-13 Class A4 [1]. This text proposal provides study regarding harmonic and IMD, and ΔTib and ΔRib. 
2. Reference

[1] R4-152170 TP for TR 36.860-13: introduce new item of LTE Advanced Carrier Aggregation with 2UL for Band 4 and Band 5 – A4, Intel, Verizon
[2] R4-152189 B1_B26 and B4_B5 2UL CA MSD and test configurations, MediaTek Inc., Nokia Networks  
[2] Rel-13 Dual uplink inter-band CA TR 36.860-13 v0.2.0
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Class A4. Low-low, low-high or high-high band combination with intermodulation problem (low order IM)
9.1
Specific issue for dual uplink inter-band CA class A4
E-UTRA dual uplink inter-band carrier aggregation class A4 is designed to operate in the operating bands defined in table 9.1-1.

Table 9.1-1: Dual Uplink Inter-band CA class A4 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_4-5
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	


----- Unchanged sections omitted -----

9.4
LTE-Advanced Carrier Aggregation of Band 4 and Band 5
9.4.1
Operating bands for CA

Table 9.4.1-1: 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_4-5
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	


9.4.2
Channel bandwidths per operating band for CA

Table 9.4.2-1: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA
	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_2UL_4A-5A
	4
	
	
	Yes
	Yes
	
	
	20
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	


9.4.3
Harmonics and IMD study
Table 9.4.3-1 lists B4+B5 2UL CA 2nd and 3rd order harmonics. Table 9.4.3-2 lists the IMDs from 2rd order to 5th order. 

Table 9.4.3-1: Band 4 and Band 5 UL harmonics 
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1755
	824
	849

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

	2nd harmonics frequency limits (MHz) 
	3420
	3510
	1648
	1698

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

	3rd harmonics frequency limits (MHz)
	5130
	5265
	2472
	2547


Table 9.4.3-2: 2UL CA_4A-5A IMD products 
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1755
	824
	849

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

	IMD frequency limits (MHz)
	861
	931
	2534
	2604

	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)
	2571
	2686
	107
	12

	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)
	4244
	4359
	3358
	3453

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

	IMD frequency limits (MHz)
	1722
	1862
	1862
	1722

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

	IMD frequency limits (MHz)
	5068
	5208
	5068
	5208

	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)
	4281
	4441
	717
	837

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

	IMD frequency limits (MHz)
	5954
	6114
	4182
	4302

	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)
	1686
	1541
	6196
	5991

	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)
	5006
	5151
	7664
	7869

	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)
	873
	1038
	3617
	3432

	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)
	5892
	6057
	6778
	6963


Harmonic and intermodulation products can have impact on these systems. Table 9.4.3-3 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands. IMD2 and IMD5 of B4+B5 may fall into B5 receiving band.
Table 9.4.3-3: 2UL B4+ B5 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	IMD5

	Galileo
	1559
	-
	1591
	Yes
	
	IMD5

	GLONASS
	1591
	-
	1610
	Yes
	
	IMD5

	GPS
	1563
	-
	1587
	Yes
	
	IMD5

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	Yes
	US/Europe
	3rd order harmonics of B5

	
	2400
	-
	2494
	Yes
	Asia
	3rd order harmonics of B5

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	3rd order harmonics of B4, IMD4 and IMD5

	
	5150
	-
	5350
	Yes
	Europe
	3rd order harmonics of B4, IMD4 and IMD5

	
	5470
	-
	5725
	No
	
	

	
	5150
	-
	5825
	Yes
	Asia
	3rd order harmonics of B4, IMD4 and IMD5


9.4.4
ΔTIB,c and ΔRIB,c
For inter-band CA_4-5, ∆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 9.4.4-1 and in table 9.4.4-2:
Table 9.4.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_4-5
	4
	0.3

	
	5
	0.3


Table 9.4.4-2: ΔRIB,c 

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

	CA_4-5
	4
	0

	
	5
	0


----- End of TP -----

