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Why NDOT Deploys PTP & 3G/4G 
n The department is responsible for the planning, 

construction, operation and maintenance of the 
5,400 miles of highway and over 1,000 bridges 
which make up the state highway system. 

n Nevada is predominately a rural state with many 
roadway devices which need connectivity to the 
road operation center. 

n State and department infrastructure are initially 
considered for network connectivity as well as lease 
services.    



Why NDOT Deploys PTP & 3G/4G 
n State Radio System has 109 Mountain top Sites 

however, the Harris EDACS RDI protocol does not 
support TCP/IP well. 

n NDOT is not staffed for non-COTS systems. 
n PTP can extend a network where other mediums 

are not available and is reliable and cost effective. 
n 3G/4G can also extend a network but is not as 

reliable as other mediums and has recurring costs. 
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District 3 Point to Point 



Existing Point to Point infrastructure 

n Prior to the current point to point system NDOT 
District III used a combination of 5.8Ghz and 900Mhz to 
connect various sites. In 2007 NDOT decided to move 
to 4.9Ghz  in the rural areas as the cost comparison 
between other technologies and licensed 4.9Ghz 
essentially became the same. Additionally, it was the 
hope of NDOT to avoid interference from other 
wireless users as licensed 4.9Ghz is dedicated for 
Public Safety use only. In the urban area such as Reno 
and Las Vegas licensed 4.9Ghz has become polluted 
by other public safety agencies and is no longer used 
by NDOT. 



Existing Point to Point infrastructure 

n Existing Infrastructure:  Of the 40 Ethernet radio pairs, 
28 Ethernet radio pairs are located in D3.  Elko accounts 
for approximately 70%, 195 linear miles,  of the total 279 
linear miles that NDOT ITS uses for communications.  This 
does not include radios for the Statewide Radio System. 
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* The radio network is much more complex than what the image 
represents.   Only the beginning and end point of the data is shown. 



Existing Point to Point infrastructure 
n NDOTs ITS Network  

n Static network. 
n Implements Rapid Spanning Tree where need. (Used in Reno and 

Las Vegas) 
n VLANs are used to create multiple distinct broadcast domains (20 

VLANs for PTP) 
n Support both unicast and multicast traffic. Multicast is used to 

support video. 
n VLANs supporting video are configure with Pim Sparse Mode with 

rendezvous points at each layer 3 switch. ( PIM SM explicitly 
builds unidirectional shared trees rooted at a rendezvous point) 
 
 

 
 



Existing Point to Point infrastructure 
n NDOTs ITS Network  

• Cambium PTP 600 Series 4.9GHz Licensed Radio 
• Channel Size 5,10, or 20 MHZ 
• High-speed connectivity and backhaul 

• 5 MHz Channel: Up to 48 Mbps 
• 10 MHz Channel: Up to 100 Mbps 
• 20 MHz Channel: Up to 200 Mbps   

• NLOS and long-distance LOS performance 
• High interference environments (Built-in diversity) 
• VLAN tagging 
 
 



Existing Point to Point infrastructure 
• Operating temperature -40 to -60 
• Power Source 90–240 VAC, 50–60 Hz / 36-60V DC  
• Power Consumption 55 W max 
• Network and System Management 

• Web access HTTP & HTTPS 
• In-band and out of band management  
• SNMP v1,v2c, and 3 
• 20 MHz Channel: Up to 200 Mbps 

• Cambium provides a PTP link planner tool used for RF 
path and propagation studies. 

• System has been in operation for 4 years with no failures 
except power.   

 
 



District 3 PTP Network Design 



District 3 PTP Network Design 
East of Elko along I 80 



Point to Point Path Profile 



Point to Point Path Profile 



Point to Point Path Profile 



Point to Point Path Profile 



Point to Point Path Profile 



Point to Point Path Profile 



Network Performance Pequop RWIS 
Site 



Network Performance Pequop RWIS 
Site 



Connectorized 

Integrated 

District 3 Point to Point system using 
Cambium PTP radios 



Point to Point Configuration 

Cambium PTP60049 
Cofiguration can be done with WebUI or CLI 



Point to Point Path Profile 



District 2 3G/4G Network 



District 2 3G/4G Network 
n NDOT uses Cellular connections in areas where 

preferred Ethernet transport, such as cooper or fiber 
optics, is not available.  

n NDOT uses Proxicast and Seirra Wirless cellular 
gateways, both are high-performance, mobile, rugged,  
commercial-grade 3G cellular router that allows  
Ethernet-based devices to simultaneously utilize a 
single cellular data account for primary or backup 
connectivity.  
 

 



District 2 3G/4G Network 
n Both vendors support the latest 3G/4G high-speed 

wireless cellular technologies and provide expanded 
routing, security and management features.  
n IPSEC VPN 
n FTP/TFTP 
n HTTP/HTTPS 
n CLI 
n IP/Routing (DHCP, NAT, Policy/IP routing, and Multicast) 



District 2 3G/4G Network 
n Cellular Carriers Support on Sierra Wireless and 

Proxcast  
n  Verizon Wireless  
n Sprint PCS  
n Alltel  
n AT&T  
n Cingular  
n T-Mobile  



District 2 3G/4G Network 
n NDOT Cellular Network 

n Static 
n IPSEC VPN 
n Unicast 
n H.264 Video 

n Devices supported on Cellular Network 
n HAR 
n RWIS 
n Flow detector 
n CCTV 

 



District 2 3G/4G Network 
n Site Considerations 

n Location of cellular tower 
n RSSI (-85 db or better) 
n Antenna type & gain 
n Power requirements 
n Grounding  
n Average Data rate is around 256Kps 
n Only non-critical systems should be deployed on 

cellular 
 



District 2 3G/4G Network 
n Site Considerations 

n Do not expect 99.999 or 99.99 up time realistic up time 
is between  80 – 90% 
n Congestion – Not enough capacity to handle peak time. As 

more user access the cell site latency and packet loss 
increase 

n Fade – insufficient signal strength. A signal strength of less 
than -85dbm is insufficient for consistent reliability. 

 
     





Cellular Applications 



Cellular Applications 



Proxicast Lan-Cell 3 EVDO/HSPA 3G/4G 
Gatway 

+ 4G will allow for better 
data rate 
+ inexpensive 
+ works with our current 
Juniper system 
+ Passes all traffic thru 
the VPN tunnel 
- 4G not available in rural 
areas 
- Recurring Cost  



Proxicast 
Lan-Cell 3  
Cofiguration 
can be done 
with WebUI 
or CLI 



Proxicast Lan-Cell 2  
Cofiguration can be done with WebUI or CLI 



Sierra Wireless Raven X EVDO/HSPA 
3G Gatway + 3G CDMA supports better 

data rates then GSM 
+ inexpensive 
+ works with our current Juniper 
system 
+ Supports IPSEC and GRE  
VPN tunnel 
- Supports Split Tunneling all 
traffic does not go through the 
tunnel 
- Recurring Cost  



Sierra Wireless Raven X 
Cofiguration can be done with WebUI or CLI 



Verizon Data Coverage 



Network Performance Using Proxicast LAN-Cell 2 (3G)EVDO 
Average Response Time and Packet loss using SNMP&ICMP Data 



Network Performance Using Proxicast LAN-Cell 2 (3G)EVDO 
Average Response Time and Packet loss using SNMP&ICMP Data 



Network Performance Using Proxicast LAN-Cell 3 (4G)CDMA 
Average Response Time and Packet loss using SNMP&ICMP Data 



Network Performance Using Proxicast LAN-Cell 3 (4G)EVDO 
Average Response Time and Packet loss using SNMP&ICMP Data 



AT&T  Coverage 



Network Performance Using Raven X GSM (3G) 
Average Response Time and Packet loss using SNMP&ICMP Data 



Network Performance Using Raven X GSM (3G) 
Average Response Time and Packet loss using SNMP&ICMP Data 



Future Plans Dedicated Circuit to 
reduce Latency 



Future Plans Point to Multi-Point   

  
n Reduce 3G/4G usage 
n Use existing state 

backbone 
n Provide better network 

response time with 
little to no packet loss. 



FOR ADDITIONAL INFORMATION CONTACT 
JIM WHALEN 
NEVADA DEPARTMENT OF TRANSPORTATION, TRAFFIC 
OPERATIONS 
1263 S. STEWART ST CARSON CITY, NV 89712 
775-888-7887 

    

Questions? 
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