[bookmark: _Toc436619014][bookmark: _Toc436619251][bookmark: _Toc451844181][bookmark: _Toc466346620][bookmark: _Toc466348853]3GPP TSG-RAN WG4 meeting #79	R4-163727
Nanjing, China, 23 – 27 May, 2016
Source:	Ericsson
Title:	TP for TR 36.714-03-01 on co-existence analysis for 1A-7A-42A, 3A-7A-42A, 1A-20A-42A, 3A-20A-42A, 7A-20A-42A
Agenda item:				7.3.1
Document for:	Approval
1. Introduction
This is a text proposal for 36.714-03-01 for co-existence analysis for 3DL/1UL CA combinations 1A-7A-42A, 3A-7A-42A, 1A-20A-42A, 3A-20A-42A, 7A-20A-42A. 
2. Text Proposal for TR 36.714-03-01
---Start of changes---
[bookmark: _Toc449192108][bookmark: _Toc449197456][bookmark: _Toc449197891][bookmark: _Toc449198377][bookmark: _Toc449341564]6.27.2	Co-existence studies
The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_1A-7A-42A is TBD. The 3rd order IMD products caused in the BS by transmitting of Band 1 Band 7 and Band 42 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 6.27.2-1 below:
Table 6.27.2-1: Band 1, Band 7 and Band 42 DL 3rd order IMD products
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	2110
	2170
	2620
	2690
	3400
	3600

	
	
	

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	1130
	1460

	
	　
	　

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	2820
	3150

	
	
	

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	3850
	4180

	
	　
	　

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	8130
	8460



It can be seen from Table 6.27.2-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3 DL CA of Band (1 + 7 + 42) may fall into the BS receive band of Bands 11,21 and 45. As B42 is a TDD band, simultaneous Tx/Rx for the same band will not happen. So the IMD and harmonic impact to B42 needs not to be considered
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 Bands 11, 21 or 45 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band (1 + 7 + 42) BS transmitter does not share the same antenna with Bands 11, 21 or 45 BS receiver.
Therefore, it is recommended that Band (1 +7 + 42) BS transmitter should not share the same antenna with Bands 11, 21 or 45 BS receiver if the aforementioned BS transmit configurations are used unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Bands 11, 21 or 45 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
---Text omitted---
[bookmark: _Toc449192113][bookmark: _Toc449197461][bookmark: _Toc449197896][bookmark: _Toc449198382][bookmark: _Toc449341569]6.28.2	Co-existence studies
The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_3A-7A-42A is TBD. The 3rd order IMD products caused in the BS by transmitting of Band 3 Band 7 and Band 42 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 6.28.2-1 below:
Table 6.28.2-1: Band 3, Band 7 and Band 42 DL 3rd order IMD products
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	1805
	1880
	2620
	2690
	3400
	3600

	
	
	

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	825
	1170

	
	　
	　

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	2515
	2860

	
	
	

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	4140
	4485

	
	　
	　

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	7825
	8170



It can be seen from Table 6.28.2-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3 DL CA of Band (3 + 7 + 42) may fall into the BS receive band of Bands 5, 7, 8, 18, 19, 20, 26, 38 and 41. As B42 is a TDD band, simultaneous Tx/Rx for the same band will not happen. So the IMD and harmonic impact to B42 needs not to be considered
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 Bands 5, 7, 8, 18, 19, 20, 26, 38 and 41 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band (3 + 7 + 42) BS transmitter does not share the same antenna with Bands 5, 7, 8, 18, 19, 20, 26, 38 and 41 BS receiver.
Therefore, it is recommended that Band (1 +7 + 42) BS transmitter should not share the same antenna with Bands 5, 7, 8, 18, 19, 20, 26, 38 and 41 BS receiver if the aforementioned BS transmit configurations are used unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Bands 5, 7, 8, 18, 19, 20, 26, 38 and 41 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
---Text omitted---
[bookmark: _Toc449192118][bookmark: _Toc449197466][bookmark: _Toc449197901][bookmark: _Toc449198387][bookmark: _Toc449341574]6.29.2	Co-existence studies
The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_1A-20A-42A is TBD …..The 3rd order IMD products caused in the BS by transmitting of Band 1 Band 20 and Band 42 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 6.29.2-1 below:
Table 6.29.2-1: Band 1, Band 20 and Band 42 DL 3rd order IMD products
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	791
	821
	2110
	2170
	3400
	3600

	
	
	

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	599
	409

	
	　
	　

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	2021
	2311

	
	
	

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	4689
	4979

	
	　
	　

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	6301
	6591



It can be seen from Table 6.29.2-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3 DL CA of Band (1 + 20 + 42) may fall into the BS receive band of Bands 30, 31, 34 and 40. However, Band 30 is not intended for use in the same geographical area as Bands 1, 20and 42. Therefore, the focus here is on the 3rd order IMD products falling into Bands 31, 34 and 40. As B42 is a TDD band, simultaneous Tx/Rx for the same band will not happen. So the IMD and harmonic impact to B42 needs not to be considered
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 Bands 31, 34 and 40 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band (1 + 20 + 42) BS transmitter does not share the same antenna with Bands 31, 34 and 40 BS receiver.
Therefore, it is recommended that Band (1 + 20 + 42) BS transmitter should not share the same antenna with Bands 31, 34 and 40 BS receiver if the aforementioned BS transmit configurations are used unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Bands 31, 34 and 40 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
---Text omitted---
[bookmark: _Toc449192123][bookmark: _Toc449197471][bookmark: _Toc449197906][bookmark: _Toc449198392][bookmark: _Toc449341579]6.30.2	Co-existence studies
The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_3A-20A-42A is TBD….The 3rd order IMD products caused in the BS by transmitting of Band 3 Band 20 and Band 42 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 6.30.2-1 below:
Table 6.30.2-1: Band 3, Band 20 and Band 42 DL 3rd order IMD products
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	791
	821
	1805
	1880
	3400
	3600

	
	
	

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	1004
	699

	
	　
	　

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	2311
	2616

	
	
	

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	4384
	4689

	
	　
	　

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	5996
	6301



It can be seen from Table 6.30.2-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3 DL CA of Band (3 + 20 + 42) may fall into the BS receive band of Bands 5, 7, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 30, 38, 40, 41, 44 and 68. However, Band 13, 26, 27, 30 is not intended for use in the same geographical area as Bands 3, 20and 42. Therefore, the focus here is on the 3rd order IMD products falling into Bands 5, 7, 8, 12, 14, 17, 18, 19, 20, 28, 38, 40, 41, 44 and 68. As B42 is a TDD band, simultaneous Tx/Rx for the same band will not happen. So the IMD and harmonic impact to B42 needs not to be considered.
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 5, 7, 8, 12, 14, 17, 18, 19, 20, 28, 38, 40, 41, 44 and 68 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band (3 + 20 + 42) BS transmitter does not share the same antenna with Bands 5, 7, 8, 12, 14, 17, 18, 19, 20, 28, 38, 40, 41, 44 and 68 BS receiver.
Therefore, it is recommended that Band (3 + 20 + 42) BS transmitter should not share the same antenna with Bands 5, 7, 8, 12, 14, 17, 18, 19, 20, 28, 38, 40, 41, 44 and 68 BS receiver if the aforementioned BS transmit configurations are used unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Bands 5, 7, 8, 12, 14, 17, 18, 19, 20, 28, 38, 40, 41, 44 and 68 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
---Text omitted---
[bookmark: _Toc449192128][bookmark: _Toc449197476][bookmark: _Toc449197911][bookmark: _Toc449198397][bookmark: _Toc449341584]6.31.2	Co-existence studies
The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_7A-20A-42A is TBD…..The 3rd order IMD products caused in the BS by transmitting of Band 7 Band 20 and Band 42 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 6.31.2-1 below:
Table 6.31.2-1: Band 7, Band 20 and Band 42 DL 3rd order IMD products
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	791
	821
	2620
	2690
	3400
	3600

	
	
	

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	189
	89

	
	　
	　

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	1501
	1801

	
	
	

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	5199
	5499

	
	　
	　

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	6811
	7111



It can be seen from Table 6.31.2-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3 DL CA of Band (7 + 20 + 42) may fall into the BS receive band of Bands 3, 4, 9, 10, 24, 46 and 66. However, Bands 10 and 24 are not intended for use in the same geographical area as Bands 7, 20and 42. Therefore, the focus here is on the 3rd order IMD products falling into Bands 3, 4, 9, 24, 46 and 66. As B42 is a TDD band, simultaneous Tx/Rx for the same band will not happen. So the IMD and harmonic impact to B42 needs not to be considered
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 Bands 3, 4, 9, 24, 46 and 66 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band (7 + 20 + 42) BS transmitter does not share the same antenna with Bands 3, 4, 9, 46 and 66 BS receiver.
Therefore, it is recommended that Band (7 + 20 + 42) BS transmitter should not share the same antenna with Bands 3, 4, 9, 24, 46 and 66 BS receiver if the aforementioned BS transmit configurations are used unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Bands 3, 4, 9, 24, 46 and 66 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
---End of changes---
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