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1.	Introduction
The revised WI proposal to support LTE Advanced 3 Band CA (3DL/1UL) of Band 4, Band 4 and Band 12 was approved in RAN#65 [1]. One objective of the WI is to specify the band-combinations specific Radio Frequency (RF) requirements for this new Carrier Aggregation (CA) band combination.
The impact of Harmonics and InterModulation Distortion (IMD) products caused by LTE Advanced Base Station (BS) supporting carrier aggregation of this new bandwidth combination to the receiver of own or different BS was investigated in [2]. In this paper, we provide a text proposal to update the coexistence studies in the 3 Band Carrier Aggregation Technical Report [3].

2.	Text Proposal
[bookmark: _Toc306263746]<Start of change>
6.36.3.1		For the BS
Table 6.36.3.1-1 shows harmonics frequency limits and Table 6.36.3.1-2 intermodulation products frequency limits for CA of Band 4, Band 4 and Band 12, respectively. Harmonics and intermodulation product problems are summarized below the relevant Table.
Table 6.36.3.1-1: DL harmonics frequency limits for CA of Band 4, Band 4 and Band 12
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	729
	746
	2110
	2155

	2nd order harmonics frequency range (MHz)
	1458 to 1492
	4220 to 4310

	3rd order harmonics frequency range (MHz)
	2187 to 2238
	6330 to 6465



As shown in Table 6.36.3.1-2, second and third harmonics will not fall to any UL frequencies for Bands specified in 3GPP specifications.
Table 6.36.3.1-2: DL intermodulation products frequency limits for CA of Band 4, Band 4 and Band 12
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	729
	746
	2110
	2155

	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)
	1364 to 1426
	2839 to 2901

	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)
	618 to 697
	3474 to 3581

	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)
	3568 to 3647
	4949 to 5056

	Three-tone 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)
	684 to 791
	2093 to 2172



As shown in Table 6.36.3.1-2, second order intermodulation products will not fall to any UL frequencies for Bands specified in 3GPP specifications.
Third intermodulation products may fall to UL frequencies of Band 12-14, 17, 22, 28 or 42-44. As third intermodulation products may fall to own receive block of Band 12 (highlighted in Table 6.x.3.1-2), the desensitisation may be an issue. 
Assume that the 3 carriers transmitted by the Band (4 + 4 + 12) BS are a, b and c MHz in channel bandwidth and d, e and f MHz from the lower edges of Bands 4 and 12 DL frequency bands as shown in Figure 6.36.3.1-1 below:
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Figure 6.36.3.1-1: 3 carriers transmitted by the Band (4 + 4 + 12) BS

And the corresponding BS receive blocks are as shown in Figure 6.36.3.1-2 below:
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Figure 6.36.3.1-2: 3 carriers received by the Band (4 + 4 + 12) BS

Then the 3rd order IMD products caused in the BS by transmitting of the 3 CC can be calculated as shown in Table 6.36.3.1-3 below:

Table 6.36.3.1-3: Band (4 + 4 + 12) BS DL 3rd order IMD products
	3rd order IMD products
	IMD frequency limits (MHz)

	(f1-low + f2-low – f3-high)
	729 + d + e – f – c

	(f1-high + f2-high – f3-low)
	729 + d + a + e + b – f

	(f1-low + f3-low – f2-high)
	729 + d + f – e – b

	(f1-high + f3-high – f2-low)
	729 + d + a + f + c – e

	(f2-low + f3-low – f1-high)
	3491 + e + f – d – a

	(f2-high + f3-high – f1-low)
	3491 + e + b + f + c – d

	(f1-low + f2-low + f3-low)
	4949 + d + e + f

	(f1-high + f2-high + f3-high)
	4949 + d + a + e + b + f + c



Comparing the IMD frequency limits in Table 6.36.3.1-3 with the BS receive blocks in Figure 6.36.3.1-2, it can be deduced that the 3rd order IMD products caused in the BS by transmitting of the 3 CC will only fall into the BS own receive block of Band 12 under one of the transmit configurations shown in Table 6.36.3.1-4 below:

Table 6.36.3.1-4: Band (4 + 4 + 12) BS transmit configurations with 3rd IMD within Band 12 BS own receive blocks
	1st CC channel bandwidth (a MHz)
	2nd CC channel bandwidth (b MHz)
	3rd  CC channel bandwidth (c MHz)
	CC position (d, e and f MHz)

	5
	5
	5
	20 < f – e < 40

	5
	5
	10
	15 < f – e <= 35

	5
	10
	5
	20 < f – e <= 40

	10
	5
	5
	15 < f – e <= 40

	5
	5
	15
	10 < f – e <= 30

	5
	10
	10
	15 < f – e <= 35

	5
	15
	5
	20 < f – e <= 40

	10
	5
	10
	10 < f – e <= 35

	10
	10
	5
	15 < f – e <= 40

	5
	5
	20
	5 < f – e <= 25

	5
	10
	15
	10 < f – e <= 30

	5
	15
	10
	15 < f – e <= 35

	5
	20
	5
	20 < f – e <= 40

	10
	5
	15
	5 < f – e <= 30

	10
	10
	10
	10 < f – e <= 35

	10
	15
	5
	15 < f – e <= 40

	5
	10
	20
	10 < f – e <= 25

	5
	15
	15
	15 < f – e <= 30

	5
	20
	10
	20 < f – e <= 35

	10
	5
	20
	5 < f – e <= 25

	10
	10
	15
	10 < f – e <= 30

	10
	15
	10
	15 < f – e <= 35

	10
	20
	5
	20 < f – e <= 40

	5
	15
	20
	15 < f – e <= 25

	5
	20
	15
	20 < f – e <= 30

	10
	10
	20
	10 < f – e <= 25

	10
	15
	15
	15 < f – e <= 30

	10
	20
	10
	20 < f – e <= 35

	5
	20
	20
	20 < f – e <= 25

	10
	15
	20
	15 < f – e <= 25

	10
	20
	15
	20 < f – e <= 30

	10
	20
	20
	20 < f – e <= 25



It is suggested BS transmitters supporting CA of Band 4, Band 4 and Band 12 should not share the same antenna with Band 12-14, 17, 22, 28 or 42-44 BS receiver, unless the antenna path meets very stringent third order PIM specification so that the PIM will not cause Band 12-14, 17, 22, 28 or 42-44 BS receiver desensitization.
<End of change>
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