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1. Introduction

In RAN #71, revised basket work item on LTE advanced inter-band carrier aggregation of band 3, band 5 and band 7 had been approved [1]. This contribution presents the text proposal on operating band, channel bandwidth, co-existence studies and delta Tib Rib values for 3DL/1UL CA_3A_5A_7A. It is proposed to adopt this TP in TR36.714-03-01.
2. References
[1]   RP-160582 “Revised WID: LTE Advanced inter-band CA Rel-14 for 3DL/1UL”, Huawei, 3GPP RAN#71
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3Band Carrier Aggregation with Single UL: Specific Band Combination Part
6.X
CA_3A-5A-7A_BCS0
6.X.1
Operating bands 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_3-5-7
	3
	1710
	–
	1785
	1805
	–
	1880
	FDD

	
	5
	824
	–
	849
	869
	–
	894
	FDD

	
	7
	2500
	–
	2570
	2620
	–
	2690
	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 / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3-5-7
	-
	3
	
	
	
	Yes
	Yes
	Yes
	50
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	


6.X.3
Co-existence studies

6.X.3.1
For the BS

Table 6.X.3.1-1 shows harmonics frequency limits and Table 6.X.3.1-2 shows intermodulation products frequency limits for CA of Band 3, Band 5 and Band 7 respectively. 

Table 6.X.3.1-1: DL harmonics frequency limits for CA of Band 3, Band 5 and Band 7
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high
	f3_low
	f3_high

	DL frequency (MHz)
	1805
	1880
	869
	894
	2620
	2690

	2nd order harmonics frequency range (MHz)
	3610 to 3760
	1738 to 1788
	5240 to 5380

	3rd order harmonics frequency range (MHz)
	5415 to 5640
	2607 to 2682
	7860 to 8070


As shown in Table 6.X.3.1-1, second and third harmonics may fall to UL frequencies of Band 3, 4, 9, 10, 38, 41, 43, 46 and 66. 

Table 6.X.3.1-2: DL intermodulation products frequency limits for CA of Band 3, Band 5 and Band 7
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	869
	894
	1805
	1880
	2620
	2690

	
	
	

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	16
	154

	
	　
	　

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	1609
	1779

	
	
	

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	3531
	3701

	
	　
	　

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	5294
	5464


It can be seen from Table 6.X.3.1-2 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3DL CA of Band (3+5+7) may fall into the BS receive band of Bands 3, 4, 9, 10, 24, 42, 43 and 66. Bands 4, 9, 10, 24, 42, 43 and 66 are not intended for use in the same geographical area as bands 3, 5 and 7. As B46 is a TDD band, simultaneous Tx/Rx for the same band will not happen. Therefore, the focus here is on the 3rd order IMD products falling into Bands 3.
With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that IMD interference generated within the Band 3  receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band (3+5+7) BS transmitter does not share the same antenna with Band 3 BS receiver.

Therefore, it is recommended that Band (3+5+7) BS transmitter should not share the same antenna with Band 3 BS receiver to prevent BS receiver desensitization, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 3 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
6.X.3.2
For the UE
As shown in Table 6.X.3.2-1, the harmonic frequencies of Band 3, Band 5 and Band 7 in UL are away from the receive bands of interest in the DL and we can conclude that there is no issue on UL harmonic interference.
	Table 6.X.3.2-1: UL harmonics frequency limits for CA of Band 3, Band 5 and Band 7
　
	　
	　
	　
	　
	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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355

	5
	824
	840
	869
	894
	1648
	1698
	2472
	2547

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710


6.X.4
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_3A-5A-7A the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 6.X.4-1 and 6.X.4-2 respectively.

Table 6.X.4-1: ΔTIB,c for 3DL aggregation

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

	CA_3A-5A-7A
	3
	0.5

	
	5
	0.3

	
	7
	0.5


Table 6.X.4-2: ΔRIB,c for 3DL aggregation

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

	CA_3A-5A-7A
	3
	0

	
	5
	0

	
	7
	0


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