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Motivation
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e 5G networks use high frequency
links to transmit and receive data

e High frequency links can be
adversely affected by weather
conditions

e The project sought to predict the
future rain-induced link degradation — s
(e.g., attenuation) in a high — o
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Roadmap

1.Collect NYCMesh Data

NYCMesh is a community built
wireless network which offers
internet to New Yorkers, aiming to
address the digital divide.

2. Collect Weather Data

Precipitation data was collected
from Weather Underground, a
commercial weather service

3. Correlate the Data
Examine the correlation between
weather and network data and

check whether the correlation can

be used to predict rain-induced link
degradation
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Overview of NYCMesh

e NYCMeshis a
city-scale wireless
network

e Many of the links in
NYCMesh are high
frequency and thus
susceptible to
rain-induced link
degradation
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Some Helpful Information

e A wireless link can be thought of as a

pipe through which data is transmitted i
e FEach link has two endpoint devices (i.e. MhMMQﬂ o
radios which transmit and receive data) %ﬁj JL
e Link data (including signal attenuation, | ;
data rate, link capacity, etc.) will be } [ 1] EEE
used to evaluate link performance ! L [ H g H 10l
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request string = https://uisp.mesh.nycmesh.net/nms/api/v2.1/devices/

NYCMesh Data Collection nterval=rangebper iod=350000

request string = https://uisp.mesh.nycmesh.net/nms/api/v2.1/devices/
ange&period=3600000
request string = https://uisp.mesh.nycmesh.net/nms/api/v2.1/devices/

Py F”ter OUt |inkS Wlth frequency >= 5 GHZ 5000&interval=range&period=3600000

request string = https://uisp.mesh.nycmesh.net/nms/api/v2.1/devices/

e Repeatedly call /device/{id}/statistics s TR e D

request string = https://uisp.mesh.nycmesh.net/nms/api/v2.1/devices/

en d pOI nt Of NYC M es h AP | 5000&interval=rangeSperiod=3600000

request string = https://uisp.mesh.nycmesh.net/nms/api/v2.1/devices/

Data Points by Frequency Range
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Graph  Table

Collecting Precipitation Data
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Finding all Weather Stations in NYC

e | wrote a script to
iterate over the
latitude/longitude
coordinates bounding
NYC

e The WU API| was
called at each location
to find “nearby”
weather stations



https://docs.google.com/file/d/1tNZzWUjufLpWZC5E_yAeDQYM0wOBC6cQ/preview

Next Steps

e For each backhaul link, get PWS which are close to the invisible line

connecting the two devices

o Algorithm: Build a kd-tree on the PWS. Split a link into k-1 equal length segments (creating k
points). For each point, traverse the kd-tree to find a ‘near neighbor’ (i.e. a PWS which is close
to the point). Repeat for each link.

e Foralink and nearby PWS, compute the Pearson Correlation Coefficient
between the PWS time-series rainfall and time-series device ‘signal’ values
for both device endpoints of the link:

x_i is the ith measurement of rainfall
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e time(x_i) should equal time(y_i)
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Thank You!



