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1.
Introduction

The WI proposal to support the LTE Advanced Carrier Aggregation (CA) of Band Combination (8 + 20) was approved in RAN#53 [1]. The revised WID for this CA band combination was approved in RAN#56 [2]. One objective of the WI is to specify the band-combinations specific Radio Frequency (RF) requirements for inter-band CA of this combination.

The impact of Harmonics and InterModulation Distortion (IMD) products caused by LTE Advanced Base Station (BS) supporting CA of this band combination to the receiver of own or different BS was investigated in [3]. In this paper, we provide a text proposal to record the findings in the Inter band Carrier Aggregation Technical Report [4]. Note that we also move this band combination from Class A4 to Class A3 as agreed in RAN#62 [5].
2.
Text Proposal
<New section>

6.3.5
LTE inter-band carrier aggregation for bands 20+8 (1 UL)

This chapter shall include the WI justification and objective for the inter band contiguous CA combination

6.3.5.1

List of specific combination issues

This chapter shall contain just a list of issues regarding the specific band combination, co-existence studies among others. Each issue will be further studied in specific chapter. This is an example of how the list can look:

- Channel bandwidths per operating band for CA 

- Co-existence studies for CA 20-8

- <Issue …>

6.3.5.1.1
Channel bandwidths per operating band for CA

This chapter shall contain the supported E-UTRA bandwidths per CA configuration for inter-band contiguous CA

6.3.5.1.2
Co-existence studies for CA_20-8 (1 UL/2 DL)
The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 8 and Band 20 DL carriers can be calculated as shown in Table 6.3.5.1.2-1 below:

Table 6.3.5.1.2-1: Band 8 and Band 20 DL harmonics and IMD products

	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high

	DL frequency (MHz)
	791
	821
	925
	960

	
	
	
	
	

	2nd harmonics frequency limits (MHz)
	1582
	1642
	1850
	1920

	3rd harmonics frequency limits (MHz)
	2373
	2463
	2775
	2880

	
	
	
	
	

	2nd order IMD products 
	(f2-low – f1-high)
	(f2-high – f1-low)
	(f2-low + f1-low)
	(f2-high + f1-high)

	IMD frequency limits (MHz)
	104
	 169
	 1716
	 1781

	
	
	
	
	

	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 limits (MHz)
	622
	717
	1029
	1129

	
	
	
	
	

	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)
	2507
	2602
	2641
	2741

	
	
	
	
	

	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)
	756
	856
	895
	990

	
	
	
	
	

	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)
	781
	831
	915
	970


It can be seen from Table 6.3.5.1.2-1 that the 2nd harmonics of BS transmitting in Bands 8 and 20 may fall into the BS receive band of Bands 2, 24, 25, 33, 35, 37 and 39, and the 3rd harmonics may fall into the BS receive band of Band 40, while the 2nd IMD products of BS supporting CA of Band 8 and Band 20 may fall into the BS receive band of Bands 3, 4, 9 and 10, and the 3rd IMD products may fall into the BS receive band of Bands 5, 6, 7, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 38, 41 and 44. Note that the calculation in Table 6.3.5.1.2-1 (except the last row) assumes the BS is transmitting with the whole 35 MHz DL frequency of Band 8 and the whole 30 MHz DL frequency of Band 20. If the BS is only transmitting up to 10 MHz DL in Band 8 and Band 20 as prioritized in the WIDS, then the 3rd IMD products will not fall into the BS receive band of Bands 8 and 20 as shown in the last row in Table 6.3.5.1.2-1.
Note that Bands 2, 4, 5, 6, 9, 10, 12, 13, 14, 17, 18, 19, 24, 25, 26, 27, 28, 35, 37, 39, 40, 41 and 44 are not intended for use in the same geographical area as Bands 8 and 20. Moreover, with the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the IMD interference generated within the Band 3, 7, 33 or 38 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 8 and 20 BS transmitters do not share the same antenna with Band 3, 7, 33 or 38 BS receiver.
Therefore, it is recommended that Bands 8 and 20 BS transmitters should not share the same antenna with Band 3, 7, 33 or 38 BS receiver, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 3, 7, 33 or 38 BS receiver desensitization.
If channel bandwidths larger than 10 MHz, i.e. 15 MHz and 20 MHz, would be supported for either Band 8 or Band 20, the 3th order IMD products may fall into part of Band 8 and Band 20 receive band for some configurations (certain carrier location and channel bandwidth combinations). In such cases, it could be necessary to avoid sharing the same RF path for both transmitter and receiver side, or avoid such configurations in the BS.
6.3.5.1.x
<Issue…>

(The title needs to be modified as required)

This chapter is intended to study any other issues related to the band combination that has been identified in 6.3.5.1

<Next changed section>

6.4

Class A4. Low-low or high-high band combination with intermodulation problem (low order IM)

This chapter shall include all inter band CA combinations which can be included in the group low-low or high-high combinations with transmitter harmonics.















<End of section>
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