(

L CRITICAL LTE
COMMUNICATIONS

:FORUM

4 %

==

TELEVATE

)

T L inen
BEEE S ﬁﬂl !
SRR IVIR fEN3 :
SRELCTER i
= i

.




Joe Ross, Partner, Televate

TELEVATE

TELEVATE



LTE Service Reliability Complexity

« Constantly Changing Environment

» Typical chan_g%ing RF conditions
added multi-frequency complexity,
Sl e undreds of sites per year added
e  Variable Noise (traffic levels)
 Variable Resources (multiple resource

allocation possibilities)

« Far more that can go wrong
« Handover failures
« Missing neighbors
« Resource scheduling issues

»Can get different results at different

times of day, days of week, and
Achieve Communications seasons....

Obijectives
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Multiple Factor Testing for Reliability

Service Avalilability
* |s the device “in service”?
« Signal level a primary factor, but variability
of signal can also influence “in service”
Network Connectivity

Service « Can the device actually “communicate”?

Availability « Many factors, including congestion, uplink
quality can influence round-trip connectivity

Adeguate Bandwidth
* Can the device secure bandwidth for CAD,

Ad . Video, etc.?
edq”.‘;i » Factors include SNR, resource allocation,
Bandwidt congestion, ...

(throughput test)

Requires active connection and testing
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The Challenge.... \

=  Pinpoint

DASHBOARD CELL INFO LOCATION INFO

 Affordable collection of data
* Replicating your user experience

* Enabling capture of the
changing environment

* Providing aggregation in terms
of area reliability

* “Agency” sourced (multi-user)

« Constant, automated capture of
performance to understand local
performance issues

Service State

Signal Level -103 dBm ‘

Ping Success 100% ‘

Throughput Test

Upload ™ 17279 kbps

Download 29960 kbps W

Indoor Test Mode

Throughput Test Mode 09:59:31 a‘)

Slow O Medium O Fast
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Rural County Viewpoint

Service Availability (%) * Poor service availability for all carriers
(differs from carrier and crowdsourced
maps)

> 50% of area with spotty to no service
for two carriers

e ~ 20% of area “unreliable”

Service Availability

Carrier 1 Carrier 2

100%
80%
60%
40%
20%

0%

Percent Area

m 100% m 50 to 100% 0 to 50% 0%
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Suburban County Viewpoint

Technology Use

Technology
. LTE
136

Percent Area

Good service availability, slight Carrier 2 advantage
Little differentiation on network connectivity

Differences on 3G/4G (96 vs. 82% in favor of Carrier
2) some due to 3G “dragging”

Highly differentiated on throughput achievement

Substantial lack of achieving 256 kbps uplink

HTTP Download Rates (kbps) HTTP Upload Speed (kbps)
100% 100%
i ’ 13.1% 19.4%
[0) 0,
50% 59.2% 52.3% o s0%
60% < 60%
=
40% - g 40% 32.0%
20% & 20%
10.1%
0% 0%
Carrier 1 Carrier 2 Carrier 1 Carrier 2
M < 768 kbps B 768 to 2000 kbps W <256 kbps W 256 to 1000 kbps
1000 to 2000 kbps > 2000 kbps

| 2000 to 5000 kbps > 5000 kbps
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Urban County Viewpoint

Signal Level * Excellent service availability (all carriers)
e « Excellent network connectivity (all carriers)

« Differentiated on in-building coverage and
throughput... didn’t translate to performance

* No carrier achieved 95% area reliability at
2000/1000 kbps (N/1N)

p - DL Throughput UL Throughput
® 100% 100%
z © ©
v v 80% D 80%
‘ < 60% < 60%
| % c C
: L 40% L 40%
/ : O o
‘ O 20% © 20%
/ & 0% — — — _— e 0% — — — -_
’ Carrierl Carrier2 Carrier 3 Carrier 4 Carrierl Carrier2 Carrier3 Carrier4
o .. W 0 kbps M 0 to 768 kbps W 0 kbps M 0 to 256 kbps
B etk s e 768 to 2000 kbps 2000 to 5000 kbps 256 to 1000 kbps 1000 to 2000 kbps
B > 5000 kbps B > 2000 kbps
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Final Thoughts

* Performance varies... better  « Carriers constantly changing

signal level/quality does not networks

always eqguate to better - More sites

service  Reconfiguration

» Getting the user’s perspective

requires using commercial * Requires constantly monitor

devices coverage and performance
* Mobility factors ISsues over time for entire
- User device service area

 User environment
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Questions?

JERITICAL LTE
(CEsHTR)

criticallteforum.com



