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— Harrisburg Connected Corridor Workshops & Exercises
— Evaluation of CAV and Project Needs and Priorities
— Data Analysis

— Ha rrisb u rg  Con n e c te d  Corrid o r Con ce p t  P la n n in g
— PTC CAV Priority Applications definitions
— Network and Security High Level Architectures
— High Level System Architecture
— CAV Priority Application Architecture revisions

— Ha rrisb u rg  Con n e c te d  Corrid o r P rio rit y Ap p lica t ion  Use  Ca se s
— Con ce p t  o f Op e ra t ion  “Docu m e n t”

— Background -Justification, State of Market, Needs, Priorities, Risks, 
Costs, Recommendations 

— Tra ckin g  a n d  u p d a te s fo r Ma rke t  Fa c to rs a n d  OEM Posit ion s
— Exe cu t ive  Brie fin g

WO04 –Key Task Components



— Security Management Operational Concept
— Risk & Mitigation Summaries by PTC Priority Application
— Network High Level Architecture 
— Draft System Architecture

— Da ta  Gove rn a n ce  & Ma n a g e m e n t  P la n
— Te ch n o log y Re vie w  Wh ite  Pa p e r
— Exe cu t ive  Brie fin g
— Se cu rity Vision  “Docu m e n t”

WO05 –Key Task Components Completed
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— Ad d  a  se con d a ry ISP  lin k fo r “CV d a ta ”
— Ad d /u se  se p a ra t e  rou te r a t  h e a d -e n d  (ISR – typ e  d e vice ) fo r CV
— Ad d /u se  Com m e rc ia l SCMS p rod u c t ion  ce rt ifica t e s

— IP4/IP6 network setup for OBUs and RSUs
— Ad d /u se  se p a ra t e  p a cke t  in sp e c t ion /fire w a ll (ASA – typ e  d e vice ) fo r CV

— New & separate VLAN for CV field devices for Harrisburg Connected Corridor
— Ph a se  1 d e p loym e n t  - u t ilize  se p a ra t e  ce ll m od e m  com m s 

— Requires end to end delivery of IP4/IP6 
— Routing from site through net to head -end router/firewall
— Utilize until fiber in place per ITS/CV site

— Prio rit y Ap p lica t ion s
— Curve Speed Warning, 
— Reduced Speed -Congestion Warning, 
— Queue Warning, 
— Spot Weather Warning
— Work Zone Warning -Notification, 
— Incident Management Warning -Notification

— Me ssa g e -se t s b y PSID to  im p le m e n t
— WSA, WRA/PDM, BSM (Part 1 + Part 2), PVD, TIM -CSW, TIM-RSA, TIM-WEA, TIM-WZ, 

TIM-Qwarn /RSA, TIM-INC

Key HCCS Decisions (to date)
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— Na t ion a l Hig h w a y Tra n sp orta t ion  Sa fe ty Ad m in ist ra t ion  (NHTSA)
— No rulemaking or formal policy (“yet”) –timeline unknown

— Th e  Big  Ele p h a n t  in  th e  room  - FCC d ra ft  NPRM
— Dissolution of a portion of 5.9G band –lower 45 MHz to unlicensed
— Upper 20 MHz to C -V2X
— Mid 10 MHz to DSRC or C -V2X (TBD)
— C-V2X experimental license requests and process still unproven

— Qu a lcom m  m a rke t in g  is u n re le n t in g , u n te ste d  a n d  ove rsta te d  @ sca le
— C-V2X (com in g  to  m a rke t ) a n d  5G so lu t ion s (n o  w h e re  soon ) –

— MIVSS and CAMP testing of DSRC has nearly 2 decade start
— Going to be a while before other solutions have any solid tests to 
— Nobody has implemented or tested SCMS on “new devices”

— OEMs a re  m ixe d  on  w h a t  p a th  th e y a re  t a kin g  a n d  t im in g
— Mob ility a n d  Rid e -Ha il Se rvice s/Au tom a t ion  a re  to ta lly d isru p t ive
— On ly th in g  re a d y a n d  t e ste d  to  w ork to  im p rove  Sa fe ty is DSRC

— Those devices and applications need continued work for new locales
— USDOT h a s st a t e d  sa fe ty b e n e fit  se e n  a t  30 % Fle e t  p e n e t ra t ion

— At OEM build state and sales volume annually –will take a while to get there…

State of the Market –Summary
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Manufacturer
(OEM)

Commitment 
(“public”)
DSRC – Volvo  
Tru ck t ria l 
(cu rre n t )
DSRC – Volvo
20 18  m u lt ip le  
m od e ls
C-V2X - t ria ls
C-V2X –trial 
com m itm e n ts

Manufacturer
(OEM)

Commitment 
(“public”)
DSRC – Ca d illa c
CTS 20 17 on , XTS 
20 20  on .  C-V2X
- t ria ls
DSRC – 20 21 
m u lt ip le m od e ls.  
C-V2X – t ria ls
DSRC – 20 20  
Golf Mk8  (?)

State of Market - current US Vehicle Industry Summary

NOTE: Fia t /Ch rysle r, Hon d a , Hyu n d a i, Nissa n  – DSRC te st in g , n o  p u b lic  com m itm e n t s o r p rod u c t ion  
t im in g /q u a n t it ie s. 
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Proposed Project Area & Deployment Sites to Evaluate



CV 
Application/ 
Function

DSRC (only) C-V2X (only) DSRC-C-V2X
hybrid

5G (future)

BSM (tx , rx, 
EEBL, FCW,
Collision 
Avoidance)

Low Low Low - Moderate Very High

TIM-CSW Low Low Low - Moderate Very High
TIM-RSA Low Low -Moderate Moderate Very High

TIM-WEA Low Low -Moderate Moderate -
High

Very High

TIM-WZ Low -Moderate Moderate High Very High

TIM-INC Low -Moderate Moderate High Very High

Risk Comparison by PTC Priority Application -
Summary

8
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Suppliers & data providers are not all equal

• Procu re m e n t  Sp e c ifica t ion s – h e lp  a vo id  g e t t in g  stu ck in  
you r ow n  t rou g h …

• Prio r to  d e p loym e n t /im p le m e n ta t ion  – m e ssa g e  a n d  d e vice  
in te rop e ra b ility t e st in g  w ill b e  re q u ire d

• Like ly cu stom  too l d e ve lop m e n t  w ill b e  n e e d e d  (COTS 
sin g le -e n d  too l/fu n c t ion  n o t  in  th is sp a ce  ye t )



Timeline RSU 
DSRC
(only)

OBU 
DSRC 

(only) w/ 
HMI

RSU DSRC/ 
C-V2X
hybrid

OBU C-V2X 
(only) w/ HMI

P1 - Procurement & 
testing (2020, Q2 -Q4)

5 10 5 10

P1 - Deployment
(2021, Q1)

5 5-10 TBD (early 
FCC choice)

TBD (early 
FCC choice)

State of Market/
FCC NPRM (2021, Q2)

- - - -

P1 - Field Acceptance Test/ 
Re-Evaluation (2021, Q2)

5 5-10 TBD TBD

P2 - Procurement & 
testing (2021, Q4)

0 -15 0 -25 Based on 
initial trial 

(15)

Based on 
initial trial 

(20)
P2 - Deployment 
(2022, Q1)

0 -15 0 -25 0 -15 0 -20

Test Window (2022, Q1 -Q4) 5 5-10 0 -15 0 -20

HCCS - Device & Quantity Recommendations

10
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— Proof o f fu n c t ion  p rod u c t ion  ce rt ifica te s fo r se cu rity 
— Message type by Provider Service Identifier (PSID)
— Hardware Security Module (HSM) per device function w/ SCMS

— Sta te  o f th e  Ma rke t  – ch a n g e  st a t e  a n d  ra te  o f ch a n g e
— OEM ch o ice s vs. FCC o r NHTSA ru le m a kin g

— Impact volume and schedule of devices
— Ne w  te ch n o log y d e vice s a re  la rg e ly u n p rove n /t e st e d

— C-V2X may become the direction –or not 
— No large pilots planned or funded to prove
— Regardless as -is devices have not been tested/certified or 

conformant
— Dire c t  p rocu re m e n t  le a ve s re q u ire m e n ts/fu n c t ion  ou t  fo r 

PTC

Key Risk Elements for HCC
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— Ca p ita l + O&M cost s o f e d g e  com p u te  vs. fu n c t ion a l u se , 
b e n e fit s a n d  com p u te  p ow e r a t -sca le /RF a va ila b ility
— Standards changes upcoming and change support through 

products/services dramatically affect edge compute solutions
— IT suppliers generally don’t have good transportation solutions

— De vice  t e st in g /m e ssa g e  (p a yloa d ) con fo rm a n ce
— RSU a n d  OBU d e vice  p rocu re m e n t  

— OmniAir certification is minimum requirement
— Implementation and functional interoperability with SCMS and 

required HSM per device, certifications per message set
— Cost  o f d e ve lop m e n t /a u tom a t ion  fo r m e ssa g e  b roa d ca st

— ATMS, Kinetic and various other system interfaces/hand -offs
— Messages must -be signed by device sending message and 

broadcasting the message in CV space

Key Risk Elements for HCC
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— In sta ll se p a ra te  ISP  lin k – fire w a ll, rou te r fo r CAV “t ra ffic”
— Se tu p  Na t ion a l Arch it e c tu re  con fo rm a n t  p rod u c t ion  

SCMS “se rvice s” fo r HCCS d e vice s b y PSID
— De ve lop  a n d  re le a se  p rocu re m e n t  sp e c ifica t ion s 

— HCCS CAV devices 
— Lab Test CAV devices

— Im p le m e n t  t e st in g  re g im e s fo r CAV d e vice s a n d  
p rod u c t ion  ce rt ifica te s a s p a rt  o f se le c t ion

— De ve lop  t e st in g  a n d  im p le m e n ta t ion  c rit e ria  fo r La b  CAV 
d e vice s/a p p lica t ion s p rio r to  fie ld  im p le m e n ta t ion

Recommendations Summary - 01
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— Im p le m e n t  b e st  p ra c t ice  a n d  re com m e n d a t ion s fo r se cu rity 
from  th e  HCCS Se cu rity Ma n a g e m e n t  a n d  Da ta  Ma n a g e m e n t  
P la n s

— Ch a n g e  CAV d e vice  log in s t o  su p p ort  se cu rity b e st  p ra c t ice s 
p rio r t o  b e n ch  & fie ld  in st a lla t ion s

— Se tu p  IP4 a n d  IP6  a d d re ssin g  a n d  rou t in g  fo r se p a ra t in g  CAV 
d e vice s on  PTC n e tw ork
— Test and validate SCMS function with procured devices

— Procu re  d e vice s t o  m it ig a t e  risk vs. su n k cost s
— (5) DSRC RSUs and (10) DSRC OBUs –HCCS early deployment
— (5) Hybrid RSUs and (10) C -V2X OBUs –HCCS lab, testing and 

evaluation
— Com p le t e  se tu p  a n d  in st a lla t ion  o f re m a in in g  “d e ta ile d ” 

Con Op re com m e n d a t ion s

Recommendations Summary - 02



M
arket Forces / Evaluations

HCCS –How to walk deployment forward…
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P re p a re  De vice  Procu re m e n t  Sp e c ifica t ion s
• Pre p a re  & Re le a se  IFBs

Te st  & Eva lu a te  De vice s
• Con fo rm a n ce , Fu n c t ion , Ap p lica t ion  a n d  Me ssa g e -se t s

Se le c t  & De p loy In it ia l Sit e s
• Ne tw ork se tu p , Com m u n ica t ion s in st a ll, SCMS Prod u c t ion  

Ce rt ifica t e s, Fie ld  Acce p ta n ce  Te st in g

Eva lu a te  & Te st  Alte rn a te  De vice s
• Con fo rm a n ce , Fu n c t ion , Ap p lica t ion  a n d  Me ssa g e -se t s
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— Fin a lize  Con ce p t  o f Op e ra t ion  d ocu m e n t
— Se tu p  t a sk fo r Procu re m e n t  Sp e c ifica t ion s (RSUs & OBUs)

— Finalize DSRC equipment and quantities
— Prepare C -V2X requirements, equipment, quantities

— De te rm in e  w h a t /h ow  to  p rocu re  a  SCMS p rovid e r/se rvice
— Se tu p  t a sk fo r su p p ort  fo r Sit e  Se le c t ion /Eva lu a t ion

— Continue Fiber build -out, Communication Installation, Back -
office, Routing definitions

— SCMS procurement and network changes to support
— Con t in u e  to  m on ito r a n d  e va lu a te  ch a n g e s in  

Ma rke t /Sta n d a rd s

Next Steps / Q&A
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