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1.	Introduction
The revised basket WI proposal including support of the LTE Advanced Carrier Aggregation (CA) of Band Combination CA_2A-66C was approved in RAN#71 [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 impact of Harmonics and InterModulation Distortion (IMD) products caused by LTE Advanced Base Station (BS) supporting CA 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 3DL/1UL TR 36.714-03-01 [3].

2.	Text Proposal
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The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 2 and Band 66 DL carriers can be calculated as shown in Table 6.39.2-1 below:

Table 6.42.2-1: Band 2 and Band 66 DL harmonics and IMD products
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high

	DL frequency (MHz)
	1930
	1990
	2110
	2200

	
	
	
	
	

	2nd harmonics frequency limits (MHz)
	3860
	3980
	4220
	4400

	3rd harmonics frequency limits (MHz)
	5790
	5970
	6330
	6600

	
	
	
	
	

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

	IMD frequency limits (MHz)
	120
	270
	4040
	4190

	
	
	
	
	

	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)
	1660
	1870
	2230
	2470

	
	
	
	
	

	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)
	5970
	6180
	6150
	6390

	
	
	
	
	

	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)
	1840
	2080
	2050
	2260

	
	
	
	
	

	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)
	1890
	2030
	2090
	2220



It can be seen from Table 6.39.2-1 that the 3rd harmonics of BS transmitting in Band 2 may fall into the BS receive band of Band 46, while the 3rd IMD products may fall into the BS receive band of Bands 1, 2, 3, 4, 9, 10, 23, 24, 25, 30, 33, 34, 35, 36, 37, 39, 40, 65 and 66. Note that the calculation in Table 6.39.2-1 (except the last row) assumes the BS is transmitting with the whole 60 MHz DL frequency of Band 2 and the whole 90 MHz DL frequency of Band 66. But even if the BS is only transmitting up to 20 MHz DL in Band 2 and up to 40 MHz DL in Band 66 as stated in the WIDS, the 3rd IMD products may still fall into the BS receive band of the same bands as shown in the last row in Table 6.39.2-1. 
Note that the 3rd order IMD products may fall into the BS own receive block within Band 2 and Band 66. Assume that the paired spectrum within Band 66 is used, and the 3 carriers transmitted by the CA_2A-66C BS are a, b and c MHz in channel bandwidth and d, e and f MHz from the lower edges of Band 2 and Band 66 DL frequency bands as shown in Figure 6.39.3.2-1 below:
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Figure 6.39.3.2-1: 3 carriers transmitted by the CA_2A-66C BS using paired spectrum within Band 66

And the corresponding BS receive blocks are as shown in Figure 6.39.3.2-2 below:
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Figure 6.39.3.2-2: 3 carriers received by the CA_2A-66C BS using paired spectrum within Band 66

Then in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products caused in the BS by transmitting of the 3 CC can be calculated as shown in Table 6.39.3.2-2 below:

Table 6.39.3.2-2: CA_2A-66C BS DL 3rd order IMD products using paired spectrum within Band 66
	3rd order IMD products
	IMD frequency limits (MHz)

	(f1-low + f2-low – f3-high)
	1930 + d + e – f – c

	(f1-high + f2-high – f3-low)
	1930 + d + a + e + b – f

	(f1-low + f3-low – f2-high)
	1930 + d + f – e – b

	(f1-high + f3-high – f2-low)
	1930 + d + a + f + c – e

	(f2-low + f3-low – f1-high)
	2290 + e + f – d – a

	(f2-high + f3-high – f1-low)
	2290 + e + b + f + c – d

	(f1-low + f2-low + f3-low)
	6150 + d + e + f

	(f1-high + f2-high + f3-high)
	6150 + d + a + e + b + f + c



Comparing the IMD frequency limits in Table 6.39.3.2-2 with the BS receive blocks in Figure 6.39.3.2-2, it can be deduced that except the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products caused in the BS by transmitting of the 3 CC will not fall into the BS own receive block of Band 2 or Band 66.
Next assume that both paired and unpaired spectra within Band 66 are used, and the 3 carriers transmitted by the CA_2A-66C BS are a, b and c MHz in channel bandwidth and d, e and f (=0) MHz from the lower edges of Band 2 and  Band 66 (paired and unpaired) DL frequency bands as shown in Figure 6.39.3.2-3 below:
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Figure 6.39.3.2-3: 3 carriers transmitted by the CA_2A-66C BS using both paired and unpaired spectra within Band 66

And the corresponding BS receive blocks are as shown in Figure 6.39.3.2-4 below:
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Figure 6.39.3.2-4: 2 carriers received by the CA_2A-66C BS using both paired and unpaired spectra within Band 66

Then in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products caused in the BS by transmitting of the 3 CC can be calculated as shown in Table 6.39.3.2-4 below:

Table 6.39.3.2-4: CA_2A-66C BS DL 3rd order IMD products using both paired and unpaired spectra within Band 66
	3rd order IMD products
	IMD frequency limits (MHz)

	(f1-low + f2-low – f3-high)
	1860 + d + e – f – c

	(f1-high + f2-high – f3-low)
	1860 + d + a + e + b – f

	(f1-low + f3-low – f2-high)
	2000 + d + f – e – b

	(f1-high + f3-high – f2-low)
	2000 + d + a + f + c – e

	(f2-low + f3-low – f1-high)
	2360 + e + f – d – a

	(f2-high + f3-high – f1-low)
	2360 + e + b + f + c – d

	(f1-low + f2-low + f3-low)
	6220 + d + e + f

	(f1-high + f2-high + f3-high)
	6220 + d + a + e + b + f + c



Comparing the IMD frequency limits in Table 6.39.3.2-4 with the BS receive blocks in Figure 6.39.3.2-4 it can be deduced that except the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products caused in the BS by transmitting of the 3 CC will not fall into the BS own receive block of Band 2 or Band 66.
Next assume that the unpaired spectrum within Band 66 is used, and the 3 carriers transmitted by the CA_2A-66C BS are a, b and c MHz in channel bandwidth and d, e and f MHz from the lower edges of Band 2 and unpaired Band 66 DL frequency bands as shown in Figure 6.39.3.2-5 below:
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Figure 6.39.3.2-5: 3 carriers transmitted by the CA_2A-66C BS using unpaired spectrum within Band 66

And the corresponding BS receive blocks are as shown in Figure 6.39.3.2-6 below:
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Figure 6.39.3.2-6: 1 carrier received by the CA_2A-66C BS using unpaired spectrum within Band 66

Then in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products caused in the BS by transmitting of the 3 CC can be calculated as shown in Table 6.39.3.2-6 below:

Table 6.39.3.2-6: CA_2A-66C BS DL 3rd order IMD products using unpaired spectrum within Band 66
	3rd order IMD products
	IMD frequency limits (MHz)

	(f1-low + f2-low – f3-high)
	1930 + d + e – f – c

	(f1-high + f2-high – f3-low)
	1930 + d + a + e + b – f

	(f1-low + f3-low – f2-high)
	1930 + d + f – e – b

	(f1-high + f3-high – f2-low)
	1930 + d + a + f + c – e

	(f2-low + f3-low – f1-high)
	2430 + e + f – d – a

	(f2-high + f3-high – f1-low)
	2430 + e + b + f + c – d

	(f1-low + f2-low + f3-low)
	6290 + d + e + f

	(f1-high + f2-high + f3-high)
	6290 + d + a + e + b + f + c



Comparing the IMD frequency limits in Table 6.39.3.2-6 with the BS receive blocks in Figure 6.39.3.2-6, it can be deduced except the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products caused in the BS by transmitting of the 3 CC will not fall into the BS own receive block of Band 2 or Band 66.
Note that Bands 1, 3, 9, 33, 34, 39, 40 and 65 are not intended for use in the same geographical area as Bands 2 and 66. Moreover, co-location of Bands 2 and 66 transmitter and Band 35, 36 or 37 transceiver implies FDD/TDD co-location on adjacent frequencies which requires the use of certain site-engineering solutions to avoid mutual interference. Therefore, the focus here is on the harmonics and IMD falling into Bands 2, 4, 10, 23, 24, 25, 30, 46 and 66. 
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 harmonics and IMD interference generated within the Band 2, 4, 10, 24, 25, 30, 46 or 66 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 2 and 66 BS transmitters do not share the same antenna with Band 2, 4, 10, 24, 25, 30, 46 or 66 BS receiver. But the Band 2 BS transmit filter and the Band 23 BS receive filter would not be able to provide substantial attenuation to reduce the IMD interference generated within the Band 23 BS receive band to well below the receiver noise floor to prevent receiver desensitization, as there is not a large frequency gap between Band 2 DL and Band 23 UL.
Therefore, in order to prevent BS receiver desensitization, it is recommended that Bands 2 and 66 BS transmitters should not share the same antenna with Band 23 BS receiver, or with Band 2, 4, 10, 24, 25, 30, 46 or 66 BS receiver unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 2, 4, 10, 24, 25, 30, 46 or 66 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
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