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1 Introduction
In RAN#70, a new CA configuration of band 3, band 3 and band 41 was introduced into the agreed 3DL/1UL basket WI[1]. This contribution provides a text proposal on supported channel bandwidths per operating band and co-existence study for CA_3DL_3C-41A_1UL_BCS0 for TR36.714-03-01[2]. 
2 Reference

[1] RP-152278, New WID: LTE Advanced inter-band CA Rel-14 for 3DL/1UL basket, Huawei, Hisilicon
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6.x  CA_3DL_3C-41A_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_3-41
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD


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 
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3C-41A
	3
	See the CA_3C Bandwidth combination set 0 in the Table below
	60
	0

	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	


Table 6.x.2-2: Supported E-UTRA bandwidths of CA_3C configuration 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_3C
	5,10,15
	20
	40
	0

	
	20
	5,10,15,20
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of  TS 36.101 [x] when operating in single carrier mode.
6.x.3
Co-existence studies
Table 6.x.3-1 gives the harmonic frequency limits for Band 3, Band 3 and Band 41 3DL CA. As shown in the table, 2nd order harmonics of the BS transmitting may fall into the BS receive band of Band 43 and Band 46, and 3rd harmonics may fall into the BS receiver band of Band 46.

Table 6.x.3-1: DL harmonics frequency limits for CA of Band 3, Band 3 and Band 41
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1805
	1880
	2496
	2690

	2nd order harmonics frequency range (MHz)
	3610 to 3760
	4992 to 5380

	3rd order harmonics frequency range (MHz)
	5415 to 5640
	7488 to 8070


Table 6.x.3-2 gives the intermodulation products supporting 3 DL CA of Band 3, Band 3 and Band 41. In addition, the maximum transmission bandwidth of 60MHz (40MHz in Band 3 and 20MHz in Band 41) is considered for the IMD analysis.
Table 6.x.3-2: 3DLs Band 3, Band 3 and Band 41 harmonics and IMD products frequency limits  

	DL Frequency
	f1_low
	f1_high
	f2_low
	f2_high

	
	1805
	1880
	2496
	2690

	2nd order IMD products
	|f2_low – f1_high|
	|f2_high – f1_low|
	|f2_low + f1_low|
	|f2_high + f1_high|

	IMD frequency limits (MHz)
	616
	885
	4301
	4570

	3rd order IMD products
	|f2_high – 2*f1_low|
	|f2_low – 2*f1_high|
	|2*f2_low – f1_high|
	|2*f2_high – f1_low|

	IMD frequency limits (MHz)
	920
	1264
	3112
	3575

	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 limits (MHz)
	6106
	6450
	6797
	7260

	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 limits (MHz)
	1611
	2074
	2421
	2765

	3rd order IMD products (with maximum channel bandwidth)
	|f1_low – max BW f2|
	|f1_high + max BW f2|
	|f2_low – max BW f1|
	|f2_high + max BW f1|

	IMD frequency limits (MHz)
	1785
	1900
	2456
	2730


It can be seen from the table 6.x.3-2 that the 2nd order IMD products caused by BS supporting carrier aggregation of Band 3, Band 3 and Band 41 may fall into BS receive Bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28 and 44. The 3rd order IMD products caused by BS supporting carrier aggregation of Band 3, Band 3 and Band 41 may fall into BS receive Bands of 1, 2, 3, 4, 7, 9, 10, 22, 23, 24, 25, 33, 34, 35, 36, 37, 38, 39, 41 ,42, 65 and 66. However, when the impact of maximum bandwidth is considered, the 3rd order IMD products do not fall into the BS receive of Bands 1, 3, 4, 9, 10, 23, 24, 33, 34, 36, 37, 65 and  66. 
It should be noted that Bands 2, 6, 12, 13, 14, 17, 18, 19, 20, 22, 25, 27 and 35 are not intended for use in the same geographical area as Band 3 and Band 41. Consequently, the focus here will be on the harmonics and IMD products falling into Bands 5, 7, 8, 26, 28, 38, 39, 41, 42, 43, 44 and 46. 

TDD BS does not transmit and receive simultaneously in a single band, the BS’s own Band 41 receiver and other synchronized Band 41 receivers would not be interfered.
It is recommended that Bands 3 and 41 BS transmitters should not share the same antenna with Bands 5, 7, 8, 26, 28, unsynchronized 38, unsynchronized 39, unsynchronized 42, unsynchronized 43, unsynchronized 44 and unsynchronized 46 BS receivers unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause these Band’s BS receivers desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future. 
Table 6.x.3-3 summarizes frequency ranges where harmonics occur due to Band 3 + Band 41 CA with 1 UL. 
Table 6.x.3-3: Impact of 1 UL Harmonic Interference
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1710
	1785
	2496
	2690

	2nd order harmonics frequency range (MHz)
	3420 to 3570
	4992 to 5380

	3rd order harmonics frequency range (MHz)
	5130 to 5355
	7488 to 8070


It can be seen that the 2nd order harmonics of the Band 3 transmitting may fall into the receive band of Band 42 and none of 3rd harmonics may fall into any receive frequencies of the other E-UTRA Bands.
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