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1.
Introduction

The WI proposal to support the LTE Advanced Carrier Aggregation (CA) of Band Combination (3 + 26) was approved in RAN#57 [1]. One objective of the WI is to specify the band-combinations specific Radio Frequency (RF) requirements for inter-band CA of this combination.

The text proposal on coexistence studies of Harmonics and InterModulation Distortion (IMD) products caused by LTE Advanced Base Station (BS) supporting CA of this band combination was approved in RAN4#66bis [2]. Some table heading errors have been identified in the approved text proposal. In this paper, we provide a text proposal to correct the identified table heading errors in the Inter-band Carrier Aggregation Technical Report [3].
2.
Text Proposal
<Start of change>

6.1.1.1.2.1

Co-existence studies for 1 UL/2 DL

The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 3 and Band 26 DL carriers can be calculated as shown in table 6.1.1.1.2.1-1 below:
Table 6.1.1.1.2-1: Co-existence studies for 1 UL/2 DL

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	859
	894
	1805
	1880

	2nd order harmonics frequency range (MHz)
	1718
	1788
	3610
	3760

	3rd order harmonics frequency range (MHz)
	2577
	2682
	5415
	5640

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

	IMD frequency limits (MHz)
	911
	1021
	2664
	2774

	3rd order IMD products
	(f2_low – 2*f1_high)
	(f2_high – 2*f1_low)
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IMD frequency limits (MHz)
	17
	162
	2716
	2901

	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 limits (MHz)
	3523
	3668
	4469
	4654

	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 limits (MHz)
	784
	969
	1770
	1915

	3rd order IMD products (with maximum channel bandwidth)
	(f1_low – f2_BWmax)
	(f1_high + f2_BWmax)
	(f2_low – f1_BWmax)
	(f2_high + f1_BWmax)

	IMD frequency limits (MHz)
	839
	914
	1790
	1895


It can be seen from table 6.1.1.1.2.1-1 that the 2nd harmonics of BS transmitting in Bands 3 and 26 may fall into the BS receive band of Bands 3, 4, 9, 10 and 43, and the 3rd harmonics may fall into the BS receive band of Bands 38 and 41, while the 2nd IMD products may fall into the BS receive band of Bands 8 and 41, and the 3rd IMD products may fall into the BS receive band of Bands 2, 3, 5, 6, 8, 9, 13, 14, 18, 19, 20, 25, 26, 27, 33, 35, 37, 39, 42, 43 and 44. Note that the calculation in table 6.1.1.1.2.1-1 (except the last row) assumes the BS is transmitting with the whole 75 MHz DL frequency of Band 3 and the whole 35 MHz DL frequency of Band 26. If the BS is only transmitting up to 20 MHz DL in Band 3 and up to 15 MHz DL in Band 26 as stated in the WIDS, then the 3rd IMD products will not fall into the BS receive band of Band 3, 9, 13, 14,18, 27, 33, 37 or 44 as shown in the last row in table 6.1.1.1.2.1-1, and may only fall into the BS receive band of certain frequency range within Bands 5 and 26 under the transmit configurations shown in table 6.1.1.1.2.1-2 below.
Table 6.1.1.1.2.1-2: Band (3 + 26) BS transmit configurations with 3rd IMD within Bands 3 and 26 BS receive band

	Band 26 DL channel bandwidth (MHz)
	Lower edge of Band 26 DL frequency block (MHz)
	Band 3 DL channel bandwidth (MHz)
	Lower edge of IMD frequency limits (MHz)

	5, 10 or 15
	859 – 863.9
	15
	844 – 848.9

	5, 10 or 15
	859 – 868.9
	20
	839 – 848.9


On the other hand, if the BS is only transmitting up to 10 MHz DL in Band 3, i.e. 15 MHz and 20 MHz are not used, then there could not be 3rd IMD products within the BS receive band of Band 5 or 26. Moreover, only the highest 10 MHz frequency spectrum in Band 8 (905 – 915 MHz for UL and 950 – 960 MHz for DL) is allocated for mobile services in South Korea, thus the 2nd IMD products may only fall into the BS receive band of Band 8 frequency spectrum used in South Korea (905 – 915 MHz) under the transmit configurations shown in table 6.1.1.1.2.1-3 below.
Table 6.1.1.1.2.1-3: Band (3 + 26) BS transmit configurations with 2nd IMD within 905 – 915 MHz

	Band 3 DL channel bandwidth (MHz)
	Band 26 DL channel bandwidth (MHz)
	Lower edge of Band 3 DL frequency block minus higher edge of Band 26 DL frequency block (MHz)
	IMD frequency limits (MHz)

	5, 10, 15 or 20 
	5, 10 or 15
	≤ 915
	911 – 915


And the 3rd IMD products may only fall into the BS receive band of Band 8 frequency spectrum used in South Korea (905 – 915 MHz) under the transmit configurations (with a 15 or 20 MHz DL in Band 3) shown in table 6.1.1.1.2.1-4 below.

Table 6.1.1.1.2.1-4: Band (3 + 26) BS transmit configurations with 3rd IMD within 905 – 915 MHz

	Band 26 DL channel bandwidth (MHz)
	Band 26 DL frequency block (MHz)
	Band 3 DL channel bandwidth (MHz)
	IMD frequency limits (MHz)

	5
	889 – 894
	15
	874 – 909

	5
	889 – 894
	20
	869 – 914

	10
	884 – 894
	15
	869 – 909

	10
	884 – 894
	20
	864 – 914

	5
	884 – 889
	20
	864 – 909

	10
	879 – 889
	20
	859 – 909


It should be noted that Bands 2, 4, 6, 9, 10, 19, 20, 25, 35, 38, 39, 41, 42 and 43 are not intended for use in the same geographical area as Bands 3 and 26. Consequently, the focus here will be on the harmonics and IMD products falling into Bands 3, 5, 8 and 26.

As shown above, the 2nd harmonics of BS transmitting in Band 26 may fall into the BS receive band of Band 3, while the 3rd order IMD products caused by mixing of Bands 3 and 26 DL carriers may fall within Bands 5, 8 and 26 UL used in South Korea if certain BS transmit configurations are used, and hence BS receiver desensitization may be an issue

Therefore, it is recommended that Bands 3 and 26 BS transmitters should not share the same antenna with Band 5, 8 or 26 BS receiver for the affected frequency ranges if the aforementioned BS transmit configurations are used, unless the antenna path meets very stringent 2nd and 3rd order PIM specification so that the PIM will not cause Band 5, 8 or 26 BS receiver desensitization.
<End of change>
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