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Deploying TV-WS Links

When to use TVWS?
Planning Topology

VHF vs. UHF

Bandwidth Considerations
Link Budget calculations
Network Management

Jim Carlson, Carlson Wireless
Technologies
Carlson Wireless
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Ground effect is greatly improved with Sub GHz
frequencies — good and bad (beware of skip!)

FCC using a'8 party database monitoring agency —

FCC — Strict out of band emissions mask — not poss$dl
use standards based modulation




Low teledensity — under 10 users per square mile
Failed installs — overlay existing infrastructure

1-to-5 mile cell radius depending on terrain
Light to heavy foliage
Light to moderately hilly territory




Choose Channel — VHF (174-216) UHF (470-698)
Max antenna tower height — 30 meters (~100ft)

Restrictions on HAAT

Limit on number of subscribers per access point
Service plan fairly conservative, e.g. 2 down, 1 up
System gain allows typical 2 to 5 mile radius setk







2-radio solution - VHF (174-216) or UHF (470-698)
Determine availability of VHF

VHF preferable due to propagation characteristics

Use GPS with Spectrum Bridge website
ShowMyWhiteSpace.com

If none, then UHF
UHF may have many more channels
This allow more access points using similar equimme




FCC rules for TV Fixed WS
Max antenna height from ground — 30 m

sometimes 10 m or 3 m has advantages
(more channels!)

HAAT currently 76 m
May be 200 or 250 m in final ruling




Access point needs 3+ Mbps dedicated
Consider subscribers per access point in relation

service plan
If residential and 2:1 service then 30 subs/AP
If business and 2:1 service then 16 subs/AP
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Link Budget - VHF200 MHz typical 2 to 5 mile radius cell size)
Transmit RF out +27 Receive Antenna Gain + 8
Cable loss - 2  Cable loss - 2
Antenna Gain + 8 Avallable Signal - 62
EIRP out +33 Receive threshold 96 dbm
Free Space Loss 9m -101 Link Margin 33 dB

For 99%, allow 12 dB for clear paths, 18 db fortigaobscured paths,
24 dB for indoor locations and 30 for indoor and@lred.
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Link Budget - UHH®600 MHz typical 2 to 5 mile radius cell size)
Transmit RF out +27 Receive Antenna Gain +10
Cable loss - 2  Cable loss - 2
Antenna Gain +10  Avallable Signal - 62
EIRP out +35 Receive threshold 96 dbm
Free Space Loss 5m -106 Link Margin 33 dB

For 99%, allow 12 dB for clear paths, 18 db fortigaobscured paths,
24 dB for indoor locations and 30 for indoor and@lred.
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PProven in Rural, Industrial and
Suburban Settings

Trials intentionally used different frequenciestadaeeds,
density and geography

Sustained data throughputs of 1 to 3 Mbps

No interference to existing TV band users

Networks are in continuous operation

Trials managed by database provider, SpectrungBrid
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¥Claudville, Virginia —
Last-Mile Solution

Rural and remote area of Virginia

Deployment ranges typically a 2-mile non-line-ajtti
(NLOS) radius

Operates with 1/10 to 1/15 the nodes of Wi-Fi

Internet access to a school, to local communitypuialic
WI-Fi hotspots, and to residences via subscribeiosis

VHF-H channel band (Channels 7-13)




Middle-Mile andL ast-Mile Solution

Rural mountainous and sparsely populated
Geographically challenging 5 mile paths

Plumas-Sierra Rural Electric Cooperative (PSREC)
demonstrate cost effective Smart Grid applications

Components included: monitoring and control ofitytil
Infrastructure including BB connectivity to subsias,
remote monitoring of electric use to consumers, and
Internet access to several remote locations
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RuralConnectM |IP

Carlson Wireless Technologies, in partnership wilfsK
Wireless, has developed the first TV white-space
equipment for broadband

Managed via a Java-based GUI
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BAruralConnect IP Configuration Tool 2.1.10
File  Help

Main P 0 figuration

Connect to:

Set IP Gateway WS server addresses in |IP tab
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Config

Center Freguenc
Tranzmit Povwer:
Latitude:

Longitucle:

RuralConnect IP™ /A

by Carlson Wireless

Dione Reading

dErin
(Cptional For non-TYDE)

{Optional for non-TYDE)

Set freq, Bandwidth, Tx power and GPS coordinates in

Configuration tab
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EAruralConnect IP Configuration Tool 2.1.10
File  Help

Mair | 1P |

—Serial Murmbers-

WT REMOTE 2 [192,168.1 2 — T
RF PCE: 408 RF Band: L‘i
igital PCE:

re Lpdate

Update Methad:  Madbus/TCP &+ TFTP

Component: I:Z PU - I

mair.bin on TFTF

Skark | AborE |

Get or update software, firmware in SW/HW tab
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ERuraIEunnect IP Configuration Tool 2.1.10

Stats

r-.'1:air|| IP il F'-:-r‘tI Cr figur‘:ati-:-nl 5

T REMOTE 2 [1‘32 68

111j115

Update Period: I minukes
|:|:|:|1

RuralConnect IP~ /A

by Carlson Wireless

Get statistics on message details in Statistics tab

19
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EA ruralConnect IP Configuration Tool 2.1.10
File Help

Configuration Statuz I ST |

—Alarms

I 4 dBrn
I 2 Z Ambient

RuralConnect IP* /A,

by Carlson Wireless

Dione Reading

Get specific alarms in Status tab
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Get general RSSI statistics on all subs in Netvalnk

2l




F sites expected be scarce after 6 months
Subscriber price point — price drop 50%
Rules allowing higher modulation complexity

Bandwidth — from 4 Mbps to 16 Mbps
Standardization ?

EMS, Radius authentication etc.
Compatiblility with portable devices




or more information

Carlson Wireless Technologies, Inc.

1385 & Street
Arcata, CA 95521

+1-707-822-7000
www.CarlsonWireless.corBales@CarlsonWireless.com
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