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Introduction
The WI LTE_CA_NC_B3 WID [1] calls for a study of potential interference resulting from the aggregated component carriers’ harmonics and intermodulation (IM) products. This paper is a text proposal for TR36.833-2-03 on the topic. Detailed analyses supporting this TP are presented in a discussion document [2] (note the result for table 4 is erroneous in that reference.
Text Proposal
X.X
Supporting intra-band CA with 1 CC UL

It is proposed to support the case of a UE capable of 2 CC on the DL and 1 CC on the UL

X.X.X
Co-existence studies for 1 UL/2 DL

The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Operating band 3 non-contiguous DL carriers can be calculated as shown in Table X.X.X-1 below:

Table X.X.X-1: Operating band 3 non-contiguous DL harmonics and IMD products

	BS DL carriers
	f-low
	f-high

	DL frequency (MHz)
	1805
	1880

	2nd harmonics frequency limits (MHz)
	3610
	3760

	3rd harmonics frequency limits (MHz)
	5415
	5640

	2nd order IMD products 
	(f-low – f-high)
	(f-high – f-low)

	IMD frequency limits (MHz)
	-75
	75

	3rd order IMD products 
	(2*f-low –f-high)
	(2*f-high –f-low)

	IMD frequency limits (MHz)
	1730
	1955


It can be seen from table X.X.X-1 that the second order harmonics and inter-modulation products from Operating band 3 DL transmit will fall inside Operating band 43. It can also be seen that no other Operating band is affected by these products. No Operating band is affected by the third order harmonics, whereas the third order inter-modulation products from a BS supporting NC_CA in operating band 3 may fall inside the receive part of Operating bands 1, 2, 3, 4, 10, 25, 33, 35, 36 37, and 39. Note that the limits in table X.X.X-1 are calculated assuming maximum possible spacing between the aggregated carriers in the Operating band.
Assume that the 2 non-contiguous CC transmitted by the Operating band 3 BS are of a and b MHz channel bandwidth and c and d MHz from the edges of Operating band 3 DL frequency band as shown in Figure X.X.X-1 below:

[image: image1]
Figure X.X.X-1: Non-contiguous CC transmitted by the Operating band 3 BS

And the corresponding BS receive blocks are as shown in Figure X.X.X-2 below:


[image: image2]
Figure X.X.X-2: Non-contiguous CC received by the Operating band 3 BS

Then the 3rd order IMD products caused in the BS by transmitting of the 2 CC can be calculated as shown in Table X.X.X-2 below:

Table X.X.X-2: Operating band 3 BS DL 3rd order IMD products

	3rd order IMD products
	IMD frequency limits (MHz)

	(2*f1-low – f2-high)
	1730 + 2*c + d

	(2*f1-high – f2-low)
	1730 + 2*c + d + 2*a + b

	(2*f2-low – f1-high)
	1955 – 2*d – c – 2*b – a

	(2*f2-high – f1-low)
	1955 – 2*d – c

	(f1-low – f2-high + f2-low)
	1805 + c – b

	(f1-high + f2-high – f2-low)
	1805 + c + b + a

	(f2-low – f1-high + f1-low)
	1880– d – a – b

	(f2-high + f1-high – f1-low)
	1880 – d + a


Comparing the IMD frequency limits in Table X.X.X-2 with the BS receive blocks in Figure X.X.X-2, it can be deduced that the 3rd order IMD products caused in the BS by transmitting of the 2 CC will only fall into the BS own receive blocks of Operating band 3 under the transmit configurations shown in Table X.X.X-3 below (note that a and b can only be 5, 10, 15 or 20 as stated in the WIDS):
Table X.X.X-3: Operating band 3 BS transmit configurations with 3rd IMD within Operating band 3 BS own receive block CC2
	1st CC channel bandwidth (a MHz)
	2nd CC channel bandwidth (b MHz)
	1st and 2nd CC position (c and d MHz)

	5
	5
	17.5 < c + d < 27.5

	5
	10
	12.5 < c + d < 27.5

	5
	15
	7,5 < c + d < 27.5

	5
	20
	2.5 < c + d < 27.5

	10
	5
	12.5 < c + d < 27.5

	10
	10
	7.5 < c + d < 27.5

	10
	15
	2.5 < c + d < 27.5

	10
	20
	c + d < 27.5

	15
	5
	7.5 < c + d < 27.5

	15
	10
	2.5 < c + d < 27.5

	15
	15
	c + d < 27.5

	15
	20
	c + d < 27.5

	20
	5
	2.5 < c + d < 27.5

	20
	10
	c + d < 27.5

	20
	15
	c + d < 27.5

	20
	20
	c + d < 27.5


NOTE: This table shows where paired carriers will inflict interference on the own receive carrier through IM3 in the DL NC CA. The interference applies in CC2. CC1 will not be reached by IM3 products.
Comparing the IMD frequency limits in Table X.X.X-2 with the BS receive blocks in Figure X.X.X-2, it can be deduced that only the lowest frequency third order IMD products caused by the BS transmission of the two CC will fall inside the BS own receive blocks of Operating band 3. 
No IM3 products will fall inside the UL band if 2c + d > 55.
Note that Bands 2, 4, 10, 25, 35, 36, 37 are not intended for use in the same geographical area as Band 3. Moreover, co-location of Band 3 transmitter and Band 33, or 39 transceivers implies FDD/TDD co-location on adjacent frequencies which requires the use of certain site-engineering solutions to avoid mutual interference. Consequently, the focus here will be on the 3rd order IMD products falling into Band 1.
Comparing the IMD frequency limits in Table X.X.X-2 with the BS receive band in operating band 1, it can be deduced that only the highest frequency third order IMD products caused by the BS transmission of the two CC will fall inside the receive blocks of Operating band 1. 
No IM3 products will fall inside the UL band of operating band 1if c + 2d > 35.
While operating band 3 BS co-existence and co-location with operating band 1 BS is supported with the current specification requirements, combining two such BS duplexed ports onto a common antenna feeder requires special filter arrangements to substitute the antenna isolation normally taken into account.
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