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Annex 1: SE19: Preliminary compatibility studies between RLANs and BFWA
[bookmark: _GoBack]Source: SE19(14)15rev1 – 5 GHZ RLAN – SE19 working document for the WGSE chairman
Introduction
This document presents the preliminary results from SE19 on the 5 GHz RLAN activity as discussed in the following meeting:
SE19 meeting #65 in October 2013 
Webmeeting on 5 GHz: 28 november 2013
Webmeeting on 5 GHz: 12 December 2013
Webmeeting on 5 GHz: 19 December 2013

[bookmark: _Toc374695799]Scenarios Considered 
The following five scenarios are considered 
Scenario 1 - in an Urban environment and indoor RLAN access point (AP) is the interferer and an outdoor BFWA terminal (TS) is the victim. The scenario considers that an AP may be installed on any floor of a building and can therefore be at the same height as the TS. This may be the worst case (but see discussion below). The antenna height to be used is 10m
Scenario 2 - as per scenario 1 but the RLAN AP is outdoor
Scenario 3 - In a rural environment and indoor RLAN AP at a height of 4.5m is the interferer and the victim is a BFWA TS at the same height
Scenario 4 - as per scenario 3 but the RLAN AP is outdoor.
Scenario 5 - as per scenario 4 but the RLAN AP is outdoor and LOS with BFWA BS or P-P station.
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The parameters used in the analysis are summarised in the following table 
Table 1: Parameters for each of the scenarios
	
	Scenario 1 Urban Indoor
	Scenario 2 Urban outdoor
	Scenario 3 Rural Indoor
	Scenario 4 Rural Outdoor
	Scenario 5
Outdoor AP to BS/P-P

	RLAN Eirp 
	200 mW
	1 W
	200 mW
	1 W
	1 W

	RLAN Bandwidth
	80 MHz
	80 MHz
	80 MHz
	80 MHz
	80 MHz

	Propagation Model and Environment 
	Rec 452-14 Urban, and Three slope model
	Rec 452-14 Urban, and Three slope model
	Rec 452-14 Rural, and Three slope model
	Rec 452-14 Rural, and Three slope model
	Rec 452-14 in a LOS (i.e. without clutter loss)
Time %= 20 %

	Additional losses
	Indoor outdoor loss at 17 dB (mean value from other studies)
	none
	Indoor outdoor loss at 17 dB (mean value from other studies)
	none
	none

	RLAN height
	10 m
	10 m
	4.5 m
	4.5 m
	4.5 m

	RLAN antenna pattern
(under discussion in SE24)
	TBD
	TBD
	TBD
	TBD
	TBD

	BFWA height
	10 m
	10 m
	4.5 m
	4.5 m
	40 m

	BFWA Gain (horizontal beam)
	22 dBi
	22 dBi
	22 dBi
	22 dBi
	17 dBi (BFWA BS) 
(pattern: F.1336)
33 dBi (P-P) (1m antenna) 
(pattern: F.699)

	BFWA Bandwidth
	20 MHz
	20 MHz
	20 MHz
	20 MHz
	20 MHz

	BFWA noise floor in Bandwidth
	-95 dBm
	-95 dBm
	-95 dBm
	-95 dBm
	-95 dBm



[bookmark: _Toc374695801]Propagation Environment 
Two propagation models are consider in both environments – Recommendation ITU-R P.452-14 and the Three slope model defined in Annex 3 of ECC Report 206 which is reproduced below 

The values of the breakpoints and pathloss factors depend on the environment and are given in the following table.
Another propagation model was also proposed in the ITS SRdoc ETSI TR 102 492-1. Assumptions are a first breakpoint distance do at 15 m and exponent beyond no=2.7 separation distances presented below will investigate both cases.
Table 2: Parameters for three slope model
	
	Urban
	Rural

	Breakpoint distance d0 (m)
	64
	256

	Pathloss factor n0 beyond the first break point
	3.8
	2.8

	Breakpoint distance d1 (m)
	128
	1024

	Pathloss factor n1 beyond the second break point
	4.3
	3.3



Table 3: Parameters for ITU-R P.452-14
	
	Urban
	Rural

	Diffraction
	Used

	Tropospheric scatter
	Used

	Ducting/layer reflection   
	Used

	Water concentration [g/m³]
	3.0

	Surface pressure [hPa]
	1,013.25

	Reference index gradient [1/km] 
	40

	Surface temperature [°C]
	15

	Latitude [deg]
	45

	Additional Clutter Loss at the Tx* [dB]
	16.1
	0

	Additional Clutter Loss at the Rx* [dB]
	16.1
	0

	Antenna Gain at the Tx [dBi]
	18

	Antenna Gain at the Rx [dBi]
	22
	33

	
	
	22

	
	
	17

	Sea level surface refractivity
	325

	Time percentage (min) [%]
	20

	Time percentage (max) [%]
	20


*Note: the clutter loss is taken into account with the calculation (equation 47 and 47a of chapter 4.5.3) and Table 4 in 
ITU-R Rec. P.452-14.

Results
The table below contains the MCL analysis for each scenario. The output of this table is the minimum path loss required to meeting the 0dB I/N.
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	Scenario 1 Urban Indoor
	Scenario 2 Urban outdoor
	Scenario 3 Rural Indoor
	Scenario 4 Rural Outdoor
	Scenario 5 
AP to BS
	Unit

	RLAN Eirp
	23.01
	30
	23.01
	30
	30
	dBm

	RLAN Band Width
	80
	80
	80
	80
	80
	MHz

	RLAN EIRP Density
	-56.02
	-49.03
	-56.02
	-49.03
	-49.03
	dBm/Hz

	Loss (indoor/outdoor)
	17
	0
	17
	0
	0
	dB

	BFWA peak gain
	22
	22
	22
	22
	33,17
	dBi

	BFWA bandwidth
	20
	20
	20
	20
	20
	MHz

	Received Interference Level in 20 MHz
	21.98
	45.97
	21.98
	45.97
	56.97, 39.97
	dBm/20 MHz

	BFWA noise floor
	-95
	-95
	-95
	-95
	-95
	dBm/20 MHz

	I/N[footnoteRef:1] [1:  This assume main beam coupling
] 

	116.98
	140.97
	116.98
	140.97
	151.97 (for 33 dBi ),
 135.97 (for 17 dBi)
	dB

	necessary coupling loss to meet I/N =0
	116.98
	140.97
	116.98
	140.97
	151.97 (for 33 dBi ), 
135.97 (for 17 dBi)
	dB



The coupling loss assumes the maximum EIRP for the RLANs in each case and this is the sum of the defined peak gain (18 dBi) and a derived power level. 
The coupling loss is converted to maximum separation distances derived each propagation model for each scenario
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	Scenario 1 Urban Indoor
	Scenario 2 Urban outdoor
	Scenario 3 Rural Indoor
	Scenario 4 Rural Outdoor
	Scenario 5 
AP to BS

	Three slope model
	409 m
	1017 m
	1377 m
	7346 m 
	15.794 km (33 dBi)
5.179 km (17 dBi)

	Rec 452-14
	58 m
	1.1 km
	2.95 km
	12.1 km 
	32.8 km (33 dBi)
23.4 km (17 dBi)



There are some differences between the two different propagation models. This is related to the way that each one models the effect of the local environment. In Rec 452, the clutter loss is path independent and relatively large (around 32 dB) for the urban parameters discussed
Discussion
Depending on propagation model assumptions RLANs at a distance of 32.8 km could have a negative impact on the BFWA considered, see Table 5. In future studies we could use the distance calculated as a factor in defining the limits on the areas over which we need to consider RLAN deployments, depending on the BFWA systems considered.
Worst Case Assumption: The RLAN AP antenna performance is currently under discussion in other groups. Predominantly these antenna have an effective downtilt for coverage reasons. This implies that the main beam to main beam coupling geometry will not occur, unless the BWFA antenna has an exactly corresponding up tilt.
In future studies we could consider the RLAN antenna pattern and a range of geometries to determine the statistical likelihood of interference The output Table 4is the minimum path loss required to meeting the 0dB I/N.
1

