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PERSPECTIVE

Lingua Vehiculum: The competition for connected car communication
T he  sa fe  and  e ff i ci en t  opera t i on  o f  connected  and  au tonom ous veh i cl es (“CAVs”) depends on  CAVs com m un i ca t i ng  wi th  va ri ous system s and  acto rs.  T h i s
i ssue  p rovi des an  ove rvi ew o f  the  two  l ead i ng  connected  veh i cl e  com m un i ca t i on  techno l og i es:  DSRC and  5G C-V2X, a l ong  wi th  j u ri sd i ct i ona l  h i gh l i gh ts
on  these  techno l og i es f rom  the  European  Un i on ,  the  Un i ted  Sta tes,  Ch i na ,  and  Canada .

Background

CAVs need  to  com m un i ca te  wi th :  

Veh i cl es (Veh i cl e  to  Veh i cl e  com m un i ca t i on ,  “V2V”);  

In f rastructu re  (Veh i cl e  to  In f rastructu re  com m un i ca t i on ,  “V2 I”);

Pedestri ans (Veh i cl e  to  Pedestri an  com m un i ca t i on ,  “V2P”);

Ne tworks (Veh i cl e  to  Ne twork com m un i ca t i on ,  “V2N”);

Devi ces (Veh i cl e  to  Devi ce  com m un i ca t i on ,  “V2D”);

To  m ake  th i ngs si m p l e r,  we  can  use  Veh i cl e  to  Everyth i ng  com m un i ca t i on  (“V2X”) as an  a l l  encom passi ng  te rm  tha t  cap tu res the  a fo rem ent i oned  V2V,
V2 I ,  V2P, V2N, V2D and  a l l  o the r CAVs com m un i ca t i on .

A l l  th i s com m un i ca t i on  m eans tha t  CAVs p roduce  enorm ous and  i ncreasi ng  am oun ts o f  da ta .  To  pu t  th i s i n  pe rspect i ve ,  consi de r tha t  i n  a  si ng l e  day,
CAVs cu rren t l y be i ng  tested  p roduce  as m uch  da ta  as the  Hubb l e  Te l escope  p roduces i n  a  fu l l  yea r.

Rap i d  and  re l i ab l e  V2X com m un i ca t i on  i s the  key techno l ogy requ i red  to  faci l i ta te  the  dep l oym ent o f  Leve l  4  and  5  CAVs. Under the  Canada–U.S.
Regu l a to ry Coopera t i on  Counci l ’s Connected  Veh i cl es Work-P l an ,  T ransport  Canada  and  the  U.S.  Departm en t o f  T ransporta t i on  wi l l  “coo rd i na te  and
co l l abo ra te ” on  veh i cl e  com m un i ca t i on  techno l ogy.

Gi ven  the  key ro l e  com m un i ca t i on  techno l ogy wi l l  p l ay i n  the  CAVs m arke t ,  the re  i s se ri ous com pet i t i on  am ongst  au tom akers,  tech  com pan i es and
regu l a to rs i n  sea rch  o f  the  V2X com m un i ca t i on  p ro toco l  tha t  can  un l ock the  fu l l  po ten t i a l  o f  CAVs.

Today,  the re  a re  two  m a i n  V2X techno l og i es i n  com pet i t i on :

1. Dedicated Short Range Communicat ion (“DSRC”)

In  1999,  the  Am eri can  Federa l  Com m un i ca t i ons Com m i ssi on  (FCC) a l l oca ted  75  M Hz i n  the  5 .9  GHz IT S Band  (5850-5925  M hz) fo r DSRC se rvi ce  i n  the
In te l l i gen t  T ransporta t i on  System  (“IT S”) rad i o  se rvi ce .  DSRC i s a l so  known as IT S-G5 and /o r 802 .11p .  Consequen t l y,  DSRC has been  the  dom i nan t
p ro toco l  recom m ended  fo r connected  veh i cl e  com m un i ca t i on .  On  Decem ber 13 ,  2016 ,  the  Na t i ona l  Hi ghway T ransporta t i on  Sa fe ty Adm i n i st ra t i on
("NHT SA" ) p roposed  a  new ru l e  (Federa l  M o to r Veh i cl e  Sa fe ty Standard  [ “FM VSS”]  150) to  m anda te  DSRC com m un i ca t i on  on  l i gh t  veh i cl es,  enab l i ng
new crash -avo i dance  app l i ca t i ons tha t  cou l d  p reven t  hundreds o f  thousands o f  crashes eve ry year by he l p i ng  veh i cl es “ta l k” to  each  o the r.

DSRC wou l d  requ i re  i nvestm en t (l i ke l y pub l i c) to  i nsta l l  and  m a i n ta i n  si gn i f i can t  i n f rastructu re  to  support  the  techno l ogy –  est i m a tes fo r the  cost  o f
dep l oyi ng  a  com p l e te  DSRC system  i n  the  Un i ted  Sta tes run  as h i gh  as $108  b i l l i on  (USD).  DSRC supports the  b roadcast  o f  p reci se  anonym i zed  veh i cl e
i n fo rm at i on  severa l  t i m es pe r second ,  i ncl ud i ng  l oca t i on ,  speed  and  acce l e ra t i on .  T h i s i n fo rm at i on  can  be  used  by o the r DSRC-enab l ed  veh i cl es and
devi ces to  he l p  d ri ve rs p reven t  co l l i si ons.  Com m un i ca t i on  can  a l so  be  enab l ed  to  p rovi de  he l p fu l  rea l -t i m e  i n fo rm at i on  to  d ri ve rs,  such  as po ten t i a l
hazards,  sl ow o r stopped  veh i cl es ahead ,  o r si gna l s,  si gns,  and  road  cond i t i ons tha t  m ay be  d i ff i cu l t  to  see .

As no ted ,  DSRC com m un i ca tes usi ng  seven  channe l s o f  the  5 .9  GHz spectrum  band  a l l oca ted  fo r IT S i n  the  Un i ted  Sta tes and  m any o the r j u ri sd i ct i ons.
Because  the  techno l ogy does no t  requ i re  a  ce l l u l a r o r da ta  ne twork,  veh i cl es equ i pped  wi th  DSRC do  no t  i ncu r any ce l l u l a r ne twork ca rri e r cha rges.

DSRC’s p ri m ary advan tage  and  d i sadvan tage  com e f rom  the  sam e fact :  i t  i s an  estab l i shed  and  tested  V2X techno l ogy.  DSRC has been  dep l oyed  i n
veh i cl es i n  North  Am eri ca ,  Europe  and  Japan  and  i s,  o r has been ,  the  p re fe rred  veh i cl e  com m un i ca t i on  techno l ogy o f  som e o f  the  l a rgest  veh i cl e
m anu factu re rs i n  the  worl d .  I t  has been  descri bed  by Toyo ta  as a  “p roven  techno l ogy” tha t  has been  “ou t  o f  the  test i ng  and  concep tua l  phases fo r som e
t i m e”.  DSRC, however,  now uses a  ten -year-o l d  standard  (IEEE 802 .11p),  p rovi des com para t i ve l y l i m i ted  funct i ona l i ty and  i s a  si ng l e  pu rpose
techno l ogy on l y use fu l  i n  V2X com m un i ca t i on .

2. 5G

An a l te rna t i ve  veh i cl e  com m un i ca t i on  p ro toco l  runn i ng  on  exi st i ng  3G and  4G ne tworks i s known as Ce l l u l a r V2X (“C-V2X”).  T h i s techno l ogy becom es a
com p l e te  gam e changer i n  com b i na t i on  wi th  new 5G m ob i l e  ne tworks (“5G C-V2X”) –  an  i ncreasi ng l y ava i l ab l e  standard ,  as coun tri es rush  to  ro l l  ou t  5G
ne tworks.

Proponen ts o f  5G C-V2X a rgue  tha t  the  techno l ogy’s capaci ty to  p rovi de g i gabytes pe r second  da ta  ra tes,  h i gh  speed  m ob i l i ty support ,  m assi ve  m ach i ne
com m un i ca t i on  and  u l t ra -l ow l a tency com m un i ca t i on  g i ve  i t  a  ca tegori ca l  advan tage  ove r DSRC and  wou l d  p rovi de  the  needed  techno l og i ca l  basi s fo r
the  dep l oym ent o f  m ore  h i gh l y au tom ated  CAVs. Im portan t l y,  un l i ke  DSRC, bo th  cu rren t  V2X and  fu tu re  5G C-V2X cou l d  re l y on  p ri va te  ce l l u l a r
i n f rastructu re ,  thus l i m i t i ng  pub l i c i n f rastructu re  spend i ng  to  ro l l  ou t  a  V2X system . 5G C-V2X has the  bene f i t  o f  usi ng  up -to -da te  techno l ogy,  re l yi ng  on
a l ready wi de l y d i st ri bu ted  m u l t i -pu rpose  ce l l u l a r techno l ogy and  o ffe ri ng  a  b roader range  o f  app l i ca t i ons.  C-V2X i s con t i nua l l y evo l vi ng  and  re l a t i ve l y
un tested  when  com pared  to  the  m ore  estab l i shed  DSRC. Furthe r deve l opm ent and  test i ng  o f  5G C-V2X i s requ i red  to  be t te r assess the  pe rfo rm ance  o f
the  techno l ogy i n  rea l -worl d  app l i ca t i on .  M oreover,  i t  rem a i ns to  be  seen  i f  su ff i ci en t l y wi de l y d i st ri bu ted  and  dense  5G ne tworks wi l l  m ake  the
adop t i on  o f  5G C-V2X p ract i cab l e  i n  a l l  m arke ts.

ttps://www.accenture.com/_acnmedia/pdf-73/accenture-autonomous-vehicles-the-race-is-on.pd
ttps://www.fcc.gov/wireless/bureau-divisions/mobility-division/dedicated-short-range-communications-dsrc-servic
ttps://news.itu.int/to-5g-or-not-to-5g-automotive-safety-may-hang-in-the-balance
ttps://www.technologyreview.com/s/611883/how-5g-connectivity-and-new-technology-could-pave-the-way-for-self-driving-cars
ttps://www.ncbi.nlm.nih.gov/pmc/articles/PMC6386933


United States

T he  U.S.  NHT SA i s responsi b l e  fo r d ra f t i ng  and  en fo rci ng  FM VSS and  p l ays a  cen tra l  regu l a to ry ro l e  i n  p roduci ng  federa l  gu i dance  fo r au tom ated
veh i cl es.  Havi ng  i ssued   the  “Federa l  Au tom ated  Veh i cl es Po l i cy” on  Sep tem ber 20 ,  2016  and  “A Vi si on  fo r Sa fe ty 2 .0 .” on  Sep tem ber 12 ,  2017 ,  the
NHT SA’s m ost  recen t l y pub l i shed  gu i dance  i s “Prepari ng  fo r the  Fu tu re  o f  T ransporta t i on :  Au tom ated  Veh i cl es 3 .0 .”.

Under the  cu rren t  adm i n i st ra t i on ,  the  Un i ted  Sta tes can  be  seen  to  have  sh i f ted  f rom  endorsi ng  DSRC fo r V2X com m un i ca t i ons to  a  posi t i on  o f
techno l og i ca l  neu tra l i ty.  Techno l og i ca l  neu tra l i ty m eans tha t  the  NHT SA has taken  a  step  back and  wi l l  pe rm i t  m arke t  fo rces to  de te rm i ne  wh i ch  V2X
com m un i ca t i on  p ro toco l s a re  i n t roduced .

In  the  Am eri can  m arke t ,  C-V2X appears to  have  se i zed  the  m om entum . At  the  2019  Consum er E l ectron i cs Show, Fo rd  announced  i t  was p l ann i ng  to
i n t roduce  C-V2X i n to  i ts veh i cl es i n  North  Am eri ca  i n  2022 .  Wh i l e  the re  has been  som e i nd i ca t i on  o f  a  sh i f t  by au tom akers away f rom  the  p revi ous
com m i tm en t to  DSRC, i t  now appears tha t  the re  i s a  genera l  congruence  o f  p re fe rence  toward  C-V2X and  i n  som e cases,  a  dua l  com m i tm en t to  bo th
techno l og i es.

European Union

In  Ju l y 2019 ,  the  European  Un i on  o ff i ci a l l y re j ected the  European  Com m i ssi on ’s recom m enda t i on  to  use  DSRC (known i n  Europe  as Coopera t i ve
In te l l i gen t  T ransporta t i on  System  o r C-IT S) techno l ogy as a  V2X com m un i ca t i ons p ro toco l .  T h i s rep resen ts a  si gn i f i can t  sh i f t  as fo r rough l y the  l ast
decade ,  the re  was an  apparen t  p re fe rence  i n  th i s j u ri sd i ct i on  toward  DSRC V2X com m un i ca t i on  techno l ogy.  T h i s po l i cy deci si on  was we l com ed by
stakeho l de rs as i t  was vi ewed  by som e to  p rovi de  m uch  needed  cl a ri ty regard i ng  fu tu re  deve l opm ent o f  V2X techno l ogy and  g rea te r a l i gnm ent wi th
po l i cy i n  the  Un i ted  Sta tes and  Ch i na .  Aga i n ,  as i n  the  Un i ted  Sta tes,  the  m om entum  seem s to  be  wi th  C-V2X i n  Europe .

China

In  Ch i na ,  C-V2X has been  favoured  as the  so l e  veh i cl e  com m un i ca t i on  p ro toco l .  Ch i na ’s ded i ca ted  adop t i on  o f  C-V2X, l a rge  veh i cl e  m arke t  and
l ead i ng  CAVs com pan i es m i gh t  be  enough  to  secure  the  adop t i on  o f  C-V2X on  a  g l oba l  sca l e .  Ch i na  i s now the  worl d ’s l a rgest  veh i cl e  m arke t ,  wi th  29
m i l l i on  ca rs and  t rucks so l d  i n  2017,  m aki ng  Ch i nese  standards ve ry i n f l uen t i a l  i n  g l oba l  veh i cl e  m anu factu ri ng .  Ch i nese  au tom ot i ve  com pan i es,  fo r
the i r pa rt ,  a re  push i ng  ahead  wi th  C-V2X: i n  February 2019 ,  Ch i nese  au tom aker Zhe j i ang  Gee l y Ho l d i ng  Group  announced  a  m a j o r pa rtne rsh i p to  pu t
i ts f i rst  5G C-V2X enab l ed  veh i cl es i n to  m ass p roduct i on  by 2021 .

Conclusion

T he  Canad i an  governm ent has endorsed  ne i the r DSRC nor C-V2X. Gi ven  the  cl ea r m om entum  i n  favour o f  C-V2X i n  l ead i ng  m arke ts and  regu l a to ry
a l i gnm ent wi th  the  Un i ted  Sta tes,  the re  appears to  be  a  g rowi ng  m om entum  fo r C-V2X i n  Canada  as we l l .

Wh i l e  5G C-V2X appears to  have  the  advan tage  i n  key j u ri sd i ct i ons,  i t  rem a i ns re l a t i ve l y un tested  com pared  to  DSRC and  key quest i ons o f  cost ,
i n f rastructu re  and  t i m i ng  rem a i n .  How wou l d  the  dep l oym ent o f  DSRC o r 5G techno l ogy l ook ou tsi de  o f  a  dense l y popu l a ted  and /o r techno l og i ca l l y
advanced  m arke t?  A l so ,  the re  a re  cri t i ca l  quest i ons abou t  the  securi ty and  vu l ne rab i l i ty o f  DSRC and  5G tha t  m ay p rove  de te rm i na t i ve .  T hese ,  and
o the r quest i ons,  wi l l  be  the  sub j ect  o f  i n tense  deba te  as au tom akers,  tech  com pan i es,  and  regu l a to rs consi de r the  pa th  fo rward  fo r V2X com m un i ca t i on .
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