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1. Introduction
This is a text proposal for 36.857-13 for co-existence analysis for 5DL/1UL CA combinations with LAA operation, that is, CA between Band 2, Band 4 or Band 7 with band 46. 
2. Text Proposal for TR 36.857-13
----- Unchanged sections omitted -----
6.x		LTE Advanced Carrier Aggregation of Band 2 and Band 46 (5DL/1 UL)
----- Unchanged sections omitted -----
6.x.1.2	Co-existence studies for CA_2A-46E (5DL/1UL)
Table 6.x.1.2-1 gives the UL to DL harmonic products for CA band 2 + band 46 with 1UL. It can be seen that 2nd harmonics fall into band 43 and that 3rd harmonics falls into the band 46. 
Table 6.x.1.2-1: Band 2 and Band 46 1UL harmonic products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1850
	1910
	5150
	5925

	2nd order harmonics frequency range (MHz)
	3700 to 3820
	10300 to 11850

	3rd order harmonics frequency range (MHz)
	5550 to 5730
	15450 to 17775



The 2nd and 3rd order DL to UL harmonics and IMD products caused in the BS by transmitting of band 2 and band 46 DL carriers is calculated and shown in table 6.x.1.2-2 below:
Table 6.x.1.2-2: Band 2 and Band 46 DL harmonics and IMD products
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1930
	1990
	5150
	5925

	2nd order harmonics frequency range (MHz)
	3860 to 3980
	10300 to 11850

	3rd order harmonics frequency range (MHz)
	5790 to 5970
	15450 to 17775

	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)
	3160 to 3995
	7080 to 7915

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

	IMD frequency range (MHz)
	1170 to 2065
9010 to 9905
	8310 to 9920
12230 to 13840

	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)
	1910 to 2010
	5130 to 5945



It can be seen from Table 6.x.1.2-2 that none of 2rd harmonics fall into the any E-UTRA operating BS receive band, and it can be seen that 3rd harmonics fall into the E-UTRA operating BS receive band 46.
It can also be seen that two-tone 3rd order IMD products may fall into Band 22, 42 and 43,  and that the three-tone 3rd order IMD products may fall into Band 1, 2, 3, 4, 9, 10, 11, 21, 23, 24, 25, 33, 34, 35, 36, 37, 39, 65 and 66. With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the harmonics and IMD interference generated within the Band 1, 2, 3, 4, 9, 10, 11, 21, 23, 24, 25, 33, 34, 35, 36, 37, 39, 65 and 66 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band 2 and Band 46 BS transmitters do not share the same antenna with any of these receivers.
----- Unchanged sections omitted -----
6.x	LTE Advanced Carrier Aggregation of Band 4 and Band 46 (5DL/1 UL)
----- Unchanged sections omitted -----
6.x.1.2	Co-existence studies for CA_4A-46E (5DL/1UL)
Table 6.x.1.2-1 gives the UL to DL harmonic products for CA band 4 + band 46 with 1UL. It can be seen that 2nd harmonics fall into band 22 and 42, and that 3rd harmonics falls into band 46. 
Table 6.x.1.2-1: Band 4 and Band 46 1UL harmonic products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1710
	1755
	5150
	5925

	2nd order harmonics frequency range (MHz)
	3420 to 3510
	10300 to 11850

	3rd order harmonics frequency range (MHz)
	5130 to 5265
	15450 to 17775



The 2nd and 3rd order DL to UL harmonics and IMD products caused in the BS by transmitting of band 4 and band 46 DL carriers is calculated and shown in table 6.x.1.2-2 below:
Table 6.x.1.2-2: Band 4 and Band 46 DL harmonics and IMD products
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	2110
	2155
	5150
	5925

	2nd order harmonics frequency range (MHz)
	4220 to 4310
	10300 to 11850

	3rd order harmonics frequency range (MHz)
	6330 to 6465
	15450 to 17775

	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)
	2995 to 3815
	7260 to 8080

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

	IMD frequency range (MHz)
	840 to 1705
9370 to 10235
	8145 to 9740
12410 to 14005

	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)
	2090 to 2175
	5130 to 5945



It can be seen from Table 6.x.1.2-2 that none of the 2nd or 3rd harmonics fall into any of the E-UTRA operating BS receive bands. 
It can also be ssen that two-tone 2nd order IMD products may fall into Band 22, 42 and 43, and that two-tone 3rd order IMD products may fall into Band 5, 8, 11, 19, 20, 21, 24 and 26. With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the harmonics and IMD interference generated within the Band 5, 8, 11, 19, 20, 21, 22, 24, 26, 42 and 43 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band 4 and Band 46 BS transmitters do not share the same antenna with any of these receivers.
----- Unchanged sections omitted -----
6.x	LTE Advanced Carrier Aggregation of Band 7 and Band 46 (5DL/1 UL)
----- Unchanged sections omitted -----
6.x.1.2	Co-existence studies for CA_7A-46E (5DL/1UL)
Table 6.x.1.2-1 gives the UL to DL harmonic products for CA band 7 + band 46 with 1UL. It can be seen that the 2nd or 3rd harmonics don’t fall into any E-UTRA operating band.
Table 6.x.1.2-1: Band 7 and Band 46 1UL harmonic products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	2500
	2570
	5150
	5925

	2nd order harmonics frequency range (MHz)
	5000 to 5140
	10300 to 11850

	3rd order harmonics frequency range (MHz)
	7500 to 7710
	15450 to 17775



The 2nd and 3rd order DL to UL harmonics and IMD products caused in the BS by transmitting of band 7 and band 46 DL carriers is calculated and shown in table 6.x.1.2-2 below:
Table 6.x.1.2-2: Band 7 and Band 46 DL harmonics and IMD products
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	2620
	2690
	5150
	5925

	2nd order harmonics frequency range (MHz)
	5240 to 5380
	10300 to 11850

	3rd order harmonics frequency range (MHz)
	7860 to 8070
	15450 to 17775

	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)
	2460 to 3305
	7770 to 8615

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

	IMD frequency range (MHz)
	230 to 685
10390 to 11305
	7610 to 9230
12920 to 14540

	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)
	2600 to 2710
	5130 to 5945



[bookmark: _GoBack]It can be seen from Table 6.x.1.2-2 that the 2nd harmonics fall into Band 46 of the E-UTRA operating BS receive bands, and that none of the 3rd harmonics fall into any of the E-UTRA operating BS receive bands
It can also be seen that two-tone 2nd order IMD products may fall into Band 7, 38 and 41, and that the two-tone 3rd order IMD products may fall into Band 31. The three tone 3rd order products may fall into Band 7, 38 and 41.
With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the harmonics and IMD interference generated within the Band 7, 31, 38 and 41 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band 7 and Band 46 BS transmitters do not share the same antenna with any of these receivers.
----- Unchanged sections omitted -----
6.x	LTE Advanced Carrier Aggregation of Band 41 and Band 46 (5DL/1 UL)
----- Unchanged sections omitted -----
6.x.1.2	Co-existence studies for CA_41A-46A (5DL/1UL)
Table 6.x.1.2-1 gives the UL to DL harmonic products for CA band 41 + band 46 with 1UL. It can be seen that 2nd harmonics fall into band 46. 
Table 6.x.1.2-1: Band 41 and Band 46 1UL harmonic products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	2496
	2690
	5150
	5925

	2nd order harmonics frequency range (MHz)
	4992 to 5380
	10300 to 11850

	3rd order harmonics frequency range (MHz)
	7488 to 8070
	15450 to 17775



The 2nd and 3rd order DL to UL harmonics and IMD products caused in the BS by transmitting of band 41 and band 46 DL carriers is calculated and shown in table 6.x.1.2-2 below:
Table 6.x.1.2-2: Band 41 and Band 46 DL harmonics and IMD products
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	2496
	2690
	5150
	5925

	2nd order harmonics frequency range (MHz)
	4992 to 5380
	10300 to 11850

	3rd order harmonics frequency range (MHz)
	7488 to 8070
	15450 to 17775

	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)
	2460 to 3429
	7646 to 8615

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

	IMD frequency range (MHz)
	230 to 933
10142 to 11305
	7610 to 9354
12796 to 14540

	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)
	2476 to 2710
	5130 to 5945



It can be seen from Table 6.x.1.2-2 that the 2rd harmonics fall into the E-UTRA operating BS receive band 46. It can also be seen none of the 3rd harmonics any E-UTRA operating BS receive bands.
It can also be seen that two-tone 3rd order IMD products may fall into Band 7, 22, 38, 41 and 42 and that the three-tone 3rd order IMD products may fall into Band 5, 6, 8, 12, 13, 14, 15, 16, 17, 18, 19, 20, 26, 27, 28, 29, 31, 32, 44, 45, 67 and 68. With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the harmonics and IMD interference generated within the Band 5, 6, 7, 8, 12, 13, 14, 15, 16, 17, 18, 19, 22, 20, 26, 27, 28, 29, 31, 32, 38, 41, 42, 44, 45, 67 and 68 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band 41 and Band 46 BS transmitters do not share the same antenna with any of these receivers.
----- Unchanged sections omitted -----
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