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Introduction
CA_3DL_3C-8A_1UL_BCS0 was approved in RAN#71 and included in the 3DL basket WI [1]. This paper presents the text proposal to the 3DL technical report 36.714-03-01. 

Conclusion

The BS coexistence study should be similar to the already specified CA operating band CA_3-8, however the study in Rel-11 TR is not done in detail and further new bands after Rel-11 should be included for collocation and coexistence analysis. Therefore, the BS coexistence study is made in detail in this paper.
The study result in Annex is for approval to be included in the Rel-14 3DL TR.
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<Start of Change>

6.X.3
Co-existence studies
The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting CA_3C-8A DL carriers can be calculated as shown in Table 6.X.3-1 below:

Table 6.X.3-1: CA_3C-8A DL harmonics and IMD products

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

	DL frequency (MHz)
	925
	960
	1805
	1880

	
	
	
	
	

	2nd harmonics frequency limits (MHz)
	1850
	1920
	3610
	3760

	3rd harmonics frequency limits (MHz)
	2775
	2880
	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)
	845
	955
	2730
	2840

	
	
	
	
	

	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)
	30
	115
	2650
	2835

	
	
	
	
	

	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)
	3655
	3800
	4535
	4720

	
	
	
	
	

	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)
	850
	1035
	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)
	885
	1000
	1795
	1890


It can be seen from Table 6.X.3-1 that the 2nd harmonics of BS transmitting in Band 8 may fall into the BS receive band of Bands 2, 25, 33, 35, 37, 39. The 2nd harmonics of BS transmitting in Band 3 may fall into the BS receive band of Band 43 and the 3rd harmonics may fall into the BS receive band of Band 46.
The 3rd IMD products caused by BS supporting carrier aggregation of Band 3, Band 3 and Band 8 may fall into the BS receive band of Bands 2, 3, 8, 9, 20, 25, 33, 35, 37, 39, 41, 43, and 66. Note that the calculation in Table 6.X.3-1 (except the last row) assumes the BS is transmitting with the whole DL frequency of Band 3 and Band 8. If the BS is only transmitting an up to 40 MHz DL in Band 3 and an up to 10 MHz DL in Band 3, then the 3rd IMD products will not fall into the BS receive band of Bands 3, 9, 20, 33, 37, and 66as shown in the last row in Table 6.X.3-1.
Note that Bands 2, 9, 25, 35, 37, 66 are not intended for use in the same geographical area as Bands 3 and 8. Therefore, the focus here is on the harmonics and IMD falling into Bands 8, 39, 41, 43 and 46, taking into account maximum bandwidth to be used for this combination. 
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 8, 39, 41, 43 and 46 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that CA_3C-8A BS transmitter does not share the same antenna with Band  8, 39, 41, 43 or 46 BS receiver.
Therefore, it is recommended that CA_3C-8A BS transmitter should not share the same antenna with Band 8, 39, 41, 43 or 46 BS receiver, in order to prevent BS receiver desensitization, unless the antenna path meets very stringent 2nd and 3rd order PIM specification so that the PIM will not cause Band 8, 39, 41, 43 or 46 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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