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1
Introduction

This contribution provide operating band and harmonics/IMD analysis results for CA_5A-7C UE of 3DL/1UL CA WI into the TR36.714-03-01.
****************** Start of the TP in section 6 of TR36.714-03-01 ************************
6
3 Band Carrier Aggregation with Single UL: Specific Band Combination Part

6.x
CA_5A-7C_BCS0
6.x.1
Operating band for CA
 Table 6.x.1-1: 3DL 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_5-7
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD


6.x.2
Channel bandwidths per operating band for CA
Table 6.x.2-1: Supported E-UTRA bandwidths per CA configuration for 3DL inter-band CA
	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_5A-7C
	-
	5
	
	
	Yes
	Yes
	
	
	50
	0

	
	
	7
	See CA_7C Bandwidth combination set 1 in the Table 6.x.2-2
	
	


Table 6.x.2-2: E-UTRA CA configurations and bandwidth combination sets for intra-band CA
	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_7C
	10
	20
	40
	1

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	


6.x.3
Co-existence studies for CA_5A-7C 
6.x.3.1
For the BS
The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting the 3DL CA configurations of CA_5A-7C can be calculated as shown in Table 6.x.3.1-1 and Table 6.x.3.1-2.
Table 6.x.3.1-1: DL harmonics frequency limits for 3DL CA_5A-7C
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	869
	894
	2620
	2690

	2nd order harmonics frequency range (MHz)
	1738 to 1788
	5240 to 5380

	3rd order harmonics frequency range (MHz)
	2607 to 2682
	7860 to 8070


As shown in Table 6.x.3.1-1, the 2nd harmonics of Band 5 may fall into UL frequencies of Band 3, 4, 9, 10 and 66. And also the 3rd harmonics of Band 5 may fall into the UL frequency of Band 38, 41. 
The 2nd harmonics of Band 7 may fall into UL frequencies of Band 46 and 5G ISM band.
Table 6.x.3.1-2: DL IMD products frequency limits for 3DL CA_5A-7C
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	869
	894
	2620
	2690

	Two-tone 2nd order IMD products
	(f2_low – f1_high(
	(f2_high – f1_low(
	(f2_low + f1_low(
	(f2_high + f1_high(

	IMD frequency range (MHz)
	1726 to 1821
	3489 to 3584

	Two-tone 3rd order IMD products
	(2*f1_low – f2_high(
	(2*f1_high – f2_low(
	(2*f2_low – f1_high(
	(2* f2_high – f1_low(

	IMD frequency range (MHz)
	832 to 952
	4346 to 4511

	Two-tone 3rd order IMD products
	2*f1_low + f2_low
	2*f1_high + f2_high
	2*f2_low + f1_low
	2*f2_high + f1_high

	IMD frequency range (MHz)
	4358 to 4478
	6109 to 6274

	Three-tone 3rd order IMD products
	(f1_low – f2_high + f2_low)
	(f1_high + f2_high – f2_low)
	(f2_low – f1_high + f1_low)
	(f2_high + f1_high – f1_low)

	IMD frequency range (MHz)
	799 to 964
	2595 to 2715

	Three-tone 3rd order IMD products
	(f1_low – 
max BW f2)
	(f1_high + 
max BW f2)
	(f2_low – 
max BW f1)
	(f2_high + 
max BW f1)

	IMD frequency range (MHz)
	829 to 934
	2610 to 2700


As shown in Table 6.x.3.1-2, 2nd order intermodulation products may fall to UL frequencies of Band 3, 4, 9, 10, 22, 42, 46 and 66. The 3rd intermodulation products may fall to UL frequencies of Band 5, 6, 8, 18, 19, 20, 26, 38 and 41. It is suggested BS transmitters supporting CA of Band 5 and Band 7 should not share the same antenna with Band 3, 4, 5, 6, 8, 9, 10, 18, 19, 20, 22, 26, 38, 41, 42, 44, 46 and 66 BS receiver, unless the antenna path meets very stringent third order PIM specification so that the PIM will not cause Band 3, 4, 5, 6, 8, 9, 10, 18, 19, 20, 22, 26, 38, 41, 42, 44, 46 and 66 BS receiver desensitization.
6.x.3.2
For the UE

As shown in the table 6.x.3.2-1, the 3rd harmonic of Band 5 will fall into DL of band 41. For UE coexistence the single UL is already considered for these bands in TS 36.101.And alo none of the products falls into the B3, B5 or B40 UE receiving bands. 
Table 6.4.3.2-1: Impact of UL Harmonic Interference

	
	
	
	
	
	2nd  Harmonic
	3rd  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	5
	824
	849
	869
	894
	1648
	1698
	2472
	2547

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710


6.x.4
∆TIB,c and ∆RIB,c values

For the UE which supports CA_5A-7C, the ΔTIB,c and ΔRIB,c  are defined for applicable bands in Table 6.x.4-1 and 6.x.4-2 respectively.
Table 6.x.4-1: ΔTIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 



	CA_5A-7C
	5
	0.3

	
	7
	0.3


Table 6.x.4-2: ΔRIB,c for 3DLs aggregation

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



	CA_5A-7C
	5
	0

	
	7
	0


<End of TP>
