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1 Introduction
During RAN#64 new Work Item was approved on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 39, Band 41 and Band 41 [1]. The purpose and objective of this WI is to introduce new Carrier Aggregation combination with maximum aggregated bandwidth of 60MHz (20MHz in Band 39 and 40MHz in Band 41). This document proposes text to TR 36.8xx on harmonics and intermodulation products studies.
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LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 39, Band 41 and Band 41
6.x.1
Operating bands for CA
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Channel bandwidths per operating band for CA

6.x.3
Harmonics and IMD study

6.x.3.1

For the BS
Table 6.x.3.1-1 shows harmonics frequency limits and Table 6.x.3.1-2 intermodulation products frequency limits for CA of Band 39, Band 41 and Band 41, respectively. Harmonics and intermodulation product problems are summarized below the relevant Table.

Table 6.x.3.1-1: DL harmonics frequency limits for CA of Band 39, Band 41 and Band 41
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1880
	1920
	2496
	2690

	2nd order harmonics frequency range (MHz)
	3760 to 3840
	4992 to 5380

	3rd order harmonics frequency range (MHz)
	5640 to 5760
	7488 to 8070


As shown in Table 6.x.3.1-1, second harmonics may fall to UL frequencies of Band 43. 
Table 6.x.3.1-2: DL intermodulation products frequency limits for CA of Band 39, Band 41 and Band 41
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1880
	1920
	2496
	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)
	576 to 810
	4376 to 4610

	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)
	1070 to 1344
	3072 to 3500

	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)
	6256 to 6530
	6872 to 7300

	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)
	1840 to 1960
	2476 to 2710


As shown in Table 6.x.3.1-2, second order intermodulation products may fall to UL frequencies of Band 12, 13, 14, 17, 27, 28, 43 or 44.

Third intermodulation products may fall to UL frequencies of Band 1, 2, 7, 22, 25, 33, 35, 36, 37, 38 or 42.
It is suggested BS transmitters supporting CA of Band 39, Band 41 and Band 41 should not share the same antenna with Band 1, 2, 7, 12, 13, 14, 17, 22, 25, 27, 28, 33, 35, 36, 37, 38, 42, 43 or 44 BS receiver, unless the antenna path meets very stringent third order PIM specification so that the PIM will not cause Band 1, 2, 7, 12, 13, 14, 17, 22, 25, 27, 28, 33, 35, 36, 37, 38, 42, 43 or 44 BS receiver desensitization.
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