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1 Introduction
In RAN#66, a new work item on LTE Advanced 3 Band CA (3DL/1UL) of Band 7, Band 40 and Band 40 was approved [1]. The work item is to introduce new CA combination with maximum aggregated bandwidth of 60MHz (20MHz in Band 7 and 40MHz in Band 40). 

This contribution provided text proposals for sub-clause 6 of R13 3DL TR36.8xx [2] to add BS harmonics and intermodulation products studies.
2 Reference

[1] RP-141802, “New WI Proposal: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 40 and Band 40”, ZTE, CMCC
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LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 40 and Band 40
6.8.1
Operating bands for CA

6.8.2
Channel bandwidths per operating band for CA

6.8.3
Harmonics and IMD study

6.8.3.1

For the BS
Table 6.8.3.1-1 gives the harmonic frequency limits for Band 7, Band 40 and Band 40 3DL CA. As shown in the table, there is no harmonics may fall into any receive frequencies of the other E-UTRA Bands.
Table 6.8.3.1-1: DL harmonics frequency limits for CA of Band 7, Band 40 and Band 40
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	2300
	2400
	2620
	2690

	2nd order harmonics frequency range (MHz)
	4600 to 4800
	5240 to 5380

	3rd order harmonics frequency range (MHz)
	6900 to 7200
	7860 to 8070


 Table 6.8.3.1-2 gives the intermodulation products supporting 3 DL CA of B7+B40+B40. In addition, the  maximum transmission as defined in Table 6.8.2-1 is considered for the IMD analysis. 
Table 6.8.3.1-2: DL IMD frequency limits for CA of Band 7, Band 40 and Band 40
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	2300
	2400
	2620
	2690

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IMD frequency range (MHz)
	220 to 390
	4920 to 5090

	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)
	1910 to 2180
	2840 to 3080

	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)
	7220 to 7490
	7540 to 7780

	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)
	2230 to 2470
	2520 to 2790

	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 range (MHz)
	2280 to 2420
	2580 to 2730


It can be seen in the table that 2nd order IMD products of one band do not fall into any of the other BS receive bands. The 3rd order IMD products may fall into BS receive bands of 1, 7, 23, 25, 30, 33, 34, 36, 37, 38, 39, 40 and 41. However, when the impact of maximum bandwidth is considered, the 3rd order IMD products do not fall into the BS receive band of Band 7.  

It should be noted that band 23, 25, 30, 34, 36 and 37 are not intended for use in the same geographical area as band 7 in region 1. Consequently, the focus here will be on the IMD products falling into Band 1, 33, 38, 39, 40 and 41.
A TDD BS does not transmit and receive simultaneously in a single band, so the BS’s own band 40 receiver and other synchronized band 40 receivers would not be interfered. With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it recommended that the harmonics and IMD interference generated within the Bands 1 and unsynchronized Band 33, unsynchronized Band 38, unsynchronized Band 39 or unsynchronized Band 41 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization.
Therefore, it is recommended that Bands 7 and 40 BS transmitters should not share the same antenna with Band 1 and unsynchronized Band 33, unsynchronized Band 38, unsynchronized Band 39 or unsynchronized Band 41 receiver, unless the antenna path meets very stringent 3 rd order PIM specification so that the PIM will not cause Band 1 and unsynchronized Band 33, unsynchronized Band 38, unsynchronized Band 39 or unsynchronized Band 41 receiver desensitization. 
6.8.3.2 
For the UE
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