°
w SLOVENSKI STANDARD

oSIST prEN 302 636-4-1 V1.4.0:2019
01-julij-2019

Inteligentni transportni sistemi (ITS) - Komunikacije med vozili - GeomrezZenje - 4.
del: Geografsko naslavljanje in podajanje pri komunikacijah toc¢ka-to¢ka in to¢ka-
ve€ to€k - 1. poddel: Medijsko neodvisna funkcionalnost

Intelligent Transport Systems (ITS) - Vehicular Communications - GeoNetworking - Part
4: Geographical addressing and forwarding for point-to-point and point-to-multipoint
communications - Sub-part 1: Media-Independent Functionality

Ta slovenski standard je istoveten z: ETSI EN 302 636-4-1 V1.4.0 (2019-05)

ICS:
35.240.60 Uporabniske reSitve IT v IT applications in transport
prometu

oSIST prEN 302 636-4-1 V1.4.0:2019 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.


w؆p��[��U�j��&��3��M�AN��G��;�{XZfkR���`��<V��~;��TL�b�>�HS�M�t�^����i�����A��ew^ٰ�Bv�d=-3����r�T͹\�6y� ��Q�������

oSIST prEN 302 636-4-1 V1.4.0:2019


~��1}�����c��ܨ���6���/��
��a���\�������&�%1�EyB�@X�7!
K��*F䈙�<Ͱ��[�a�������M0Y��zFx�b����&�r�z.����vJq�J�I������@

Draft ETS| EN 302 636-4-1 V1.4.0 (2019-05)

EUROPEAN STANDARD

Intelligent TranngrQSyst@ms (ITS)
Vehicular Communications;
GeoNetworking;

Part 4. Geographlgé‘l a\ddfés‘smg and forwarding for
point-to-point anc@o‘mt l‘o-mﬂhlpomt communications;

Sub-part 1: Medla m(}épendent Functionality


��1���ufb�5��#v�qb��@��7��@���2� �Ոޕ�8�0cMI�[)�9L��۾󸻦���c/�.�/z�ʁ��������P��,�o~��2��ϲ[��fP��,�$+Q9��o��R���3�`

2 Draft ETSI EN 302 636-4-1 V1.4.0 (2019-05)

Reference
REN/ITS-00358

Keywords
autonomic networking, ITS, network, safety

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax;¥33 4936547 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but nonilucratif-enregistrée a'la
Sous-Préfecture de'Grasse (06) N° 7803/88

Important notice

The present document.can'be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in:electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not-be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made:publicly available in PDF format at www.etsi.org/deliver.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2019.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are trademarks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
oneM2M™ |ogo is a trademark of ETSI registered for the benefit of its Members and
of the oneM2M Partners.
GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

ETSI


�7Ԝ��&=z޺$�	����D�8���e��0cs���o�.�s���M�C�C|A�4̮͐F������/C�hk��s��@�L7(x��C�E>y?z��1������(Y��t�y�-���rI��l��eV���

3 Draft ETSI EN 302 636-4-1 V1.4.0 (2019-05)

Contents

Intellectual Property RIGNES.... ..ottt b e b e s 7
0 L= Y1V (o SRS 7
MoOdal VErDS TEMINOIOGY .......ccveieeiieceeie sttt sttt e e s re s be e b e sbeeaeesbesreentesaeenseseesneenseseeeseensesseas 7
100 U Tox 4 o] 1SRRI 8
1 o0 o< TP PP PR TRPRIN 9
2 L= = 010 TS 9
21 NOIMBLIVE FEFEIENCES ...ttt s e ettt et e et eeteeebe e be e besabesaeesheesaeesaeeseenseeaseensesseesteeteentens 9
2.2 INfOrMELIVE FEFEIENCES.......eiee ettt ettt bbbt s e e se e e b e s bt b et e s e e e se e e besaeebeeneeneennen 9
3 Definition of terms, symbols and abbreviations.............coveeciiieene e 10
31 1= 1 0PTSRS PSPPSR 10
3.2 Y 1210 SRS 11
3.3 ADDIEVIBLIONS ...ttt e e et e et e et e st e sheesbeebeeaseeaeeebe e be e besabesaeesaeesaeeebeenbeenteenteeneesreesreas 11
4 Services provided by the GeoNetworking protoCol .............ccveeeiiiicieese e e 12
5 (00 oo 01V 01 oo RSSO 13
6 GEONEIWOIKING BOAMESS ...ttt bbb She e bt ene e e s e n e s eneeneneennennennas 14
6.1 GENEIAl ..ottt e e s e e te e be e beenbeeitaree s e reeereeateseesaeeeteeebeereeteeaeeeaaesreesreas 14
6.2 GeONEetWOrking adareSS FOrMIAL..........cvoueiueeeee i st s dibe e ettt ettt b e et b et nb e e 14
6.3 Fields of the GEONEWOrKiNg a0ArESS .......... oo firpuer e i e ettt sae e ens 15
7 S w11 V= 00 o V7 oY o O 15
8 D = 010 L = T st RS 16
8.1 [0 o= (0] 0L =!o | = O T U TP O PR PR USSP 16
811 (CT= 0T o SO SPPTSPRPSTN 16
812 Minimum data elementsOf @ Location TADIE ENIIY.........ccooiiriiiieieree e 16
8.1.3 Maintenance of the LOCation Table ... .o i ettt et e be e s e 17
8.2 EQO POSITION VECION......uevieetieeeteetee sy seet e et et tee b b e e e b s et e e bbbttt b bbbt b b e bt e ens 17
8.2.1 GENENAl... .ottt S5 e b et et e st esaeesteebeeaseeaeesbeeebe e be e beeasesaeesheeeaeenbeeareeneeeaeeebeenbeeareereenreanes 17
8.2.2 MiNIMUM B EIEMENLS.........hi e ittt ettt e e e ae s este e s teesteeae e e e eaeaebe e beesbeesbesseasteebeesteensesnsesnnesans 17
823 IVTBINEENAINCE. ... et s ettt ettt b ekt ae b et e e e b se e b e sa e eb e e aeeae e s e e ne e b e sb e eb e e seem e e e e e e nbesbeebeeneennennens 17
8.3 SEOUENCE NUMIIEK ... e e e it e e ee st e te e te e te et e s e e s aeesae e teeateesseeseesse e teenteenteeseesaeesaeesaeeseeenseanseentennsesneennensnnas 17
831 (CT= 0T o SO PPSPPSN 17
832 IVLBIMEENEAICE. ...t ettt sttt ehe et et h bt ae b e st e e e e e ee e b e £ h e eh e e aeeae e s e e ne e b e sbeeb e e aeeme et e e e besbeebeeneenneneens 18
84 L OCation SErviCe PACKEL DUFTEN ........ee e sttt er e st e e e be e te e e e nneennes 18
8.4.1 (CT= 0T o OSSP PSPPSN 18
8.4.2 BUI I SIZB... ettt ettt e et e et e st e e be e besateeaeeeaeeeaeeebe e beeateeaeeeheeebeeabeenteeteenreenreeaes 18
8.4.3 IMTAINEENEINCE. ......ve ettt ettt ettt e st e st e et e e bt eaeeeteeebe e beebeessesaeesaeesheesaeenseenseeaeeeseassaesbeebeeteensesnsesnnesans 18
8.5 FOrwarding PaCKEt DUFTEN .........couiiiii bbb 19
85.1 GBNEN@l... .ottt ettt ettt e st e e te e tesaeeshe e bt e beeteeabeeheebeebe e beeteaaeeeheeeaeebeeareeaeeeaeeeheenteeareereenreanes 19
8.5.2 BUI I SIZB. .. ettt ettt et e st e et e e beebe e aeeeaeeeaeeebe e beeateeaeeebeeebeeebeebeeteenreenreeaes 19
8.5.3 IMTAINEENEINCE. ......ve ettt ettt ettt e st e st e et e e bt eaeeeteeebe e beebeessesaeesaeesheesaeenseenseeaeeeseassaesbeebeeteensesnsesnnesans 19
9 GeoNetworking packet structure and fOrMALS.........c.ceciieee i e 20
9.1 OVEBIVIBW ...ttt e bkt e b e e b bt e bt eh e s e e s e e eE e o R e b e eh e e h £ e a e e a e e e e R e AR e eh e eb e e Rt eh e e e e s e benheebeeneenee e annas 20
9.2 PACKEL SITUCTUIE ...ttt ekt b e b bt a e e e e et et e bt s heeh e e e e e e b sheebesaeene e e enrees 20
9.2.1 GBNEN@l... .ottt ettt ettt e st e e te e tesaeeshe e bt e beeteeabeeheebeebe e beeteaaeeeheeeaeebeeareeaeeeaeeeheenteeareereenreanes 20
922 OVErall PACKEL SITUCIUN.......o.eeiiteeetert ettt ettt ettt et b e e s e b e bt b se bt b e seeb e eb e sb e e ebesbeneenesbennenea 20
9.2.3 Maximum TranSMIL UNIt ........coooiiiiiiee ettt sre e sre e e e saeesaeesbeenbeenbeesbe e beensesnnesnnenans 20
9.3 GEeONEWOrKiNg NEAEN SITUCKUIE. ... .c.eitiieeiiite ettt bbb bbb b 21
9.4 GEONEWOrKiNg SECUFEd PACKEL.........c.coviiieieieiiee ettt sttt sb e 21
9.5 POSIION VECLOIS ...ttt ettt ettt et e et e et e et e s abesaeesaeesheesbeeaseeaseeaeaebeanbeeaseeseesaeesteesbeeseensesnnenans 21
95.1 OVEIVIEW ..ttt sttt sttt sttt s e et et st et et e st e st et e s b e st ebe s e ene et e sb e st e b e n b et e b e e b et e b e ebe e et e sbeneebesbeneebenbesennens 21
9.5.2 (0] 0TS Ko T o o | 21
9521 SEIUCLUIE..... ettt ettt he e s h e Rt e st e ae e she e sRe e sb e e sR e e e e eae e sRe e aneeneenneennenneenreennees 21

ETSI


�U������T{�����Ȕ�G{P��̏]��T^�t��$��|W�щ�MP�Î�+��s�;tG':K���	EQU5�v�(�ڞ[D@�R��p���F8�7U�P�[�<���{]a��c�δK k�u^
,W

4 Draft ETSI EN 302 636-4-1 V1.4.0 (2019-05)

95.2.2 L= T SRS 22
953 S 0Tl 01T (0 T =ox o PR 22
9531 R 0ot LB = SRR 22
9.5.3.2 L= [0 SO S PP P PP STPRTOUSRPRPRTRON 23
9.6 2T ol 17 Vo L= SR 23
9.6.1 Composition of the BaSiC HEAE ...........cceve ittt e ne e s 23
9.6.2 Fields Of the BaSIC HEAUEN ..ottt 23
9.6.3 Encoding of the NH field inthe BasiC HEAEN ...........c.ooueieeiieieee e 24
9.6.4 [ gTotele[TaTo o)l 14 T= I I 1= Ko 24
9.7 1000 0000’6 gl (=2 o L= ST S TP P 25
9.7.1 Composition of the COMMON HEAGEY .........c..ciiiiiiiiee et s b e e b e 25
9.7.2 Fields of the COmMMON HEAUEY .........ooi it e et sneese e e eneeneens 25
9.7.3 Encoding of the NH field in the Common HEAES ..o e 25
9.7.4 Encoding of the HT @nd HST fI@laS.......c.coiiieieee e e 26
9.75 ENcoding Of the TC fIl.......oeciieeeee bbb bbb e 26
9.8 GeoNetWOrking pPacket NEBHEN TYPES.......oiueiie ettt et bbb et sb e n e 27
9.8.1 OVEIVIBW ...tttk b ettt h ket e bt b E 8 h et 8 E s AR Rt E R e AR bt e e bt s e b et s e b et s e b et nn b e nna 27
9.8.2 GUC PECKEL NBAMEN ...ttt b et b et e b e bt nnen e nna 27
9.8.21 Composition of the GUC packet NEEET ............oocvee i 27
9.8.2.2 Fields of the GUC packet NEAAES ...........ccouv i 28
9.8.3 TSB PACKEL NEBHEY ......cvcveeciis et 28
9.8.3.1 Composition of the TSB packet Neader ...........ccvev e 28
9832 Fields of the TSB packet NEAOET ...........co it bbb 29
9.84 SHB PACKEL NEAAET ... ettt et i g e b e et eb e sttt s b e e ebesbeseenesbennenea 29
9.84.1 Composition of the SHB packet header ...... o b 0 s 29
9842 Fields of the SHB packet NEaOEY ...ttt i dy ettt eb e s eb e ene 30
9.85 GBC/GAC packet NEBAEN.........coveeeereeieies e e o e BTt ettt b e bbb nnene 30
9851 Composition of the GBC/GAC packet Neader .......... .. il 30
9.85.2 Fields of the GBC/GAC PaCKet NEAHEN i ..ee vt e s e iee st e steesteesee et e e e srae s e e re e aesseesreeseens 31
9.8.6 BEACON PECKEL NEATES ......veeee e 55 e e i Cen ettt 31
9.8.6.1 Composition of the BEACON: PaCKEl NEAET ... .ottt 31
9.8.6.2 Fields of the BEACON Patket REAOEr ... i et e et nen 32
9.8.7 LS Request packet NEaOEK. ii. ... i e i T ettt s te et e e s et e et e et e e reeaeeneeneeenes 32
98.7.1 Composition of the LS Request packet NEaOES ... 32
9.8.7.2 Fields of the LS Request packet NEBHEN w..........ccoii i 33
9.8.8 LS REPIY PACKEL NEATEN ... ettt ettt b et b e bbb 33
9881 Composition of the LS Reply-packet header ..o 33
9882 Fields of the LS Reply packet NEader...........coi ittt 34
O = o1 (0 o0 Io] o= (0] I RSOSSN 34
10.1 LC T 1< - PSPPSR 34
10.2 L AT 0T Q=0 = | USSR 35
10.2.1 W20 o[- oo o110 1= 1 o o USSR 35
10.2.1.1 LT 01 P RRRSRSUSR 35
10.2.1.2 AULO-A0AreSS CONFIGUIALTON .......eivieeiiiteieeieste ettt sttt b e bbbt benn e 35
10.2.1.3 Managed address CONFIGUIBLION .........covceiiiiire ettt st b e e b e e b s ne b e e ene 35
10.2.1.31 GENEral REGUITEMENTS ......oiviuiitirteeeiert ettt bbbt b et b et b et 35
10.2.1.32 [Nitial addreSs CONFIGUIBLTION .......c.civiiieiiterieeete ettt e eb e ebesreneene 35
10.2.1.3.3 AQArESS UPUBLE ...ttt ettt bbbt bbbt b e bt b e e et be bbb 35
10.2.1.4 ANONYMOUS address CONFIQUIALION..........eciieiieie et ettt ae e e saaesreesreeteeneeeneeenes 36
10.2.1.5 (B8] o TTerz (=0 [0 1=y 0 = ox £ oo SR 36
10.2.2 Ego position vector and tiMe UPUELE............eeeieriieie ettt te et e ne e e 37
10.2.2.1 OVEIVIBW ...tttk h e h e b b e R b b e R ne R R R Rt ne Rk e b b et b bt e Rt nn e 37
10.2.2.2 EQO POSITiON VECLON UPAELE.........civeeieeeiieeee e eeeestiee et e e e e s ae e saeesteesaeeaeeneeeneesseenseensesseesseesseesenns 37
10.2.2.3 QLI L (0T = = 37
10.2.3 (2= olo 0 ] oo SO U SRS P TSP PT SR PSR 37
10.24 [0 To 10 g R = ot 37
10.3 PACKEL NANAITNG ...ttt b bbb bbbt b e st b et b e 38
10.31 (O < Y SRS 38
10.3.2 BasiC Header field SEIlINGS. .. ..c.ciiieiiiereeete ettt b e et eb e 39
10.3.3 BaSiC HEAAEN PrOCESSING ... eueitereeierte ettt sttt sttt sttt he b e it b e e ae b s e e ae b e e e bt bene e bt s b e ne e st ebeneeneebe s ene e 39
10.34 Common Header fIEld SELINGS......cuviieiee et e st e te et eeseesraesreesreeneeneesnes 41

ETSI


�%Z��g�B�|�����Mwt������E����Oh�9<�p�-�+<5�+���iC�Fj�*�%��z���jǘ%w�vsP��g�3�nr���LV���DD����
�y����Z`�ǯ98]�^�|�׵f�ǰ�

5 Draft ETSI EN 302 636-4-1 V1.4.0 (2019-05)

10.3.5 COMMON HEAAE! PrOCESSING ... e veueeteeeueetereeseetesieseete sttt sttt ebese et et e seeseebesbese et e sa et ebeseene et e seeneebesbeneebeseennerens 42
10.3.6 BeaCon PaCKEt NANGIING ........ciiiieeei et b et b e bbb 42
10.36.1 LT 07 PP 42
10.3.6.2 SOUICE OPEIBEIIONS. ... eeueeteeeaeetestee ettt ettt se et sb e st bt ss et e bt s e eaeebeseeaeeb e s b eaeeb e eb e e ebesbea e eb e s es e eb b e e ebennennenis 42
10.3.6.3 RECEIVES OPEIBLIONS. ...ttt ettt ettt ettt b b e b b e bt b e et eb e se et b e se b e sbe e et e sbe e ebenbenneneas 44
10.3.7 Location service packet NANAIING.........c.ooviiireiece e re e teene e e 44
10.3.7.1 o [0t 0] 0 = 1 oSS 44
10.3.7.1.1 OVEBIVIBIV ...ttt ettt b b bt h et e e e b e s h e e b e e he e h e e e e e e b e eh e eb e e bt eh e e e enb e benbeabesbeebe e e eneennen 44
10.3.7.1.2 Operation for iNitial LS REQUESL........c.coiiiieiie e ettt see s e e tessae e e e sseenaesaesneesseenseenseens 44
10.3.7.1.3 Operation for LS ReqUESt re-tranSMiSSION........c.ecueieeieeieeseesieeteeaessaeseesseeseesseesseesesssssseessesnsenns 45
10.3.7.14 OPEratioN FOr LS REDIY ..ottt bbb 46
10.3.7.2 FOIWAIdEr OPEIELIONS ......cveeetiiteieeieete ettt sttt sttt b e et ettt eb e b e e eb e sbene e bt b e seebesb e e et e sbe e ebesbenneneas 46
10.3.7.3 DESLINGLTON OPEFBLIONS. ...t vttt ettt sttt ettt b et s b e e eb e s b e e ebesbeneebesbeseebesee e ebesaeneebesbennenens 46
10.3.8 GUC PACKEL NANAITNG. ...ttt ettt b ettt b et b e sb e et sb e e et sb e e ebesbennenen 48
10.38.1 LT 01 P RRRSRSUSR 48
10.3.8.2 SOUICE OPEIBEIIONS. ... eeueeteeeaeetestee ettt ettt se et sb e st bt ss et e bt s e eaeebeseeaeeb e s b eaeeb e eb e e ebesbea e eb e s es e eb b e e ebennennenis 48
10.3.8.3 O AT 0 (= g 0] = X o SR 50
10.3.84 (DS (] g Lo g o] 1= 110 =SS 51
10.3.9 LS S 7= G0 7= 0 | T o USSR 52
10.39.1 GBNETEL ...ttt h bk R e e E e R e R R R e R e a e R e e R e e e e Re R e e beeheehe e e nnennens 52
10.3.9.2 o [0t 0] 0 = 1o TS 53
10.3.9.3 Forwarder and reCEIVEr OPEIAliONS.........civeieeieerieeiteeteete et e st ae s e steesteesteeeeeeesseeeseesseessesssessaessaesseeseens 54
10.3.10 SHB PECKEL NBNAIING ...ttt £ b bbbt b et eb b b e e e ens 56
10.3.10.1 LT 01 s e S SRR 56
10.3.10.2 SOUICE OPEIBLIONS. ....c.eeueeeeeeueetereeseeueseeeese s sabame b eseesesseseesessesses e e e SR et s bt et e bt e st sb s eb b b ne e ens 56
10.3.10.3 RECEIVES OPEIALIONS. ...ttt Th e ese s se s e A dpome et ebeseesesbesee st ebese et e sbe e ebesbeneebenbeneeneas 57
10.3.11 GBC packet NaNdliNG........coceerieeirieeess e e e T ittt 58
10.3.111 (€T 01 e B SO SRS 58
10.3.11.2 SOUICE OPEIALIONS.....c.veeiveeeeeueeeeaisseseiukins s eessee o eaeeededesdanssenseensesssessssssesssesssnensssnsssssesseenseensensesssnssenssnes 58
10.3.11.3 Forwarder and reCElVEr OPEIatiONS. .. i .. ee ieiue e dhie it fesueeeseesseeseesteeseeessessesseesseesseesseessesssessenssesssenssens 60
10.3.12 [CTANOH o=Te: = 0 7= 1o | 1 T O e OSSP 62
10.3.12.1 (€T 01 T e o B S OO S O U P PRURURRRSPON 62
10.3.12.2 SOUICE OPEIALIONS......i. feureesee e reueeeueesssas e foaedse e eesseesseesseesseesseesseassesseesseesseesseasseansssneesseenseensennsensenssensanes 62
10.3.12.3 Forwarder and reCEIVEr OPEIaE ONS. ..uiteiiiteeeserrereeseereseesesteseee et ss e ebesre e sbesbeseesesbeseesesbeseebesaeneebesnennenens 62
Annex A (nor mative): Duplicate packet deteCtion .............cooererereieeeeeeeee e 64
N €= T USSP 64
A.2 SN-based duplicate Packet EtECION...........oiueieieeeieeees et 64
Annex B (normative): Packet data rate and geographical area size control .........c.ccoceveverennennee. 65
= TR R @ 1Y V= OSSPSR 65
B.2  Packet datarate CONMIO ..o s 65
B.3  GeographiCal area SiZe CONIOL .........ccoiiiuiiiieiei ettt bbbt nrenn e 65
Annex C (nor mative): POSITION VECLOr UPABLE.......ceeieiiirieeiieieriese e 66
LT © V= o1 SRS 66
C.2 Update Of LOCT POSITION VECION .........ciiiiiieiiicieeiesteceeite st eee st eeeste e e stestesaeesbesreesessesnaestesneensesresssensessean 66
C.3 Update of GeoNetworking packet POSItION VECTOT ..........coveeeieirireniisiesiesie e seenes 67
Annex D (normative): GeoNetworking forwarding algorithm selection procedure...................... 68
Annex E (normative): Non-area forwarding algorithms..........cccceeve e 70
R @ 1Y V= PSSP 70
E.2 Greedy forwarding algorithm...........oooieieie ettt nne e 70
E.3 Non-area contention-based forwarding algorithm. ..o 71

ETSI


n;���0һ�&����Ú�|�,���|@Tv�8��/�!�Y9�Ī�N*�"����L����r �~aY�y��E�K�����Y�p��"2_�ikz�oˏ�[+��G��/ſܹ�O�*h�u�_F/��7S�v

6 Draft ETSI EN 302 636-4-1 V1.4.0 (2019-05)

Annex F (normative): Areaforwarding algorithms...........cov e 74
N @ 1Y V= PSSR 74
F.2 Simple GeoBroadcast forwarding algorithm.............cooiiiiiiiiiieee e 74
F.3  Areacontention-based forwarding algorithm..............ccooeiiiiiiiiie e 74
F.4 Areaadvanced forwarding algorithmi............ccoooiiiiie it enne s 77
Annex G (normative): GeoNetworking traffic classification.........cccccceviievn e, 82
Annex H (normative): GeoNetworking protocol CONSLANTS.........ccoveireririrese e 83
Annex | (informative): ASN.1 encoding of the GEONetworking MIB .........ccceieiiinineneneeee 85
S U X o 00T 1] =SS 85
N VI 470 [P R 85
Annex J (infor mative): GeoNetworKing data SErVICES .......cccveieceee et 92
O T 0T - SRR 92
J2  GIN-DATAITQUUESL .....c.ecueeetiieeierteie ettt et e b et e et se et b et b et e b e e e b et e b e e e bt ee e bt et e st et et nb et ebe e nbe et 92
BTG T €1 7 17N oo 1 O SR 93
JA4  GN-DATAINICALON. ..o sais e sse e s ot shia Fen e esessessestessesseneeneeneesessessenes 93
Annex K (informative): GeoNetwor king management SN VICES. .t e 95
N R © = 1= | e PSSR 95
K.2  GN-MGMT.FOUUESL .....cviuerteeeiieeiese e 570k edhoee e bt fhdanShe beesessesessesessesessesesbesesbesebessesessesessesessesessennes 95
K.3  GN-MGMT.IFES00NSE. ... .eivirueeeeiamyeten s iiveesesseshy e ngeb s gshesessesseensessesseessessesssessesnsessesseensessessssssesnsessessesnsens 95
Annex L (informative): Interface to the SECUMTEY ENTITY ....ocvecveeeeeeeeee e 96
L.1  Security services used by the GEONetWOrkKing:ProtoCoL............coveiveerrrireresesesieseeseee e 96
Annex M (informative): BibliOgr apiy it 97
[ TS 0] Y PSSP 98

ETSI


�I�������9H�*0��'�d�h�ܣg~�����6���Q��k�-φe@����$�EM���az#-^�0�Ͼ�4�y���>sQy�pW.��M3G)�t����*$�/܈��d�a�9�����l�RW��LA

7 Draft ETSI EN 302 636-4-1 V1.4.0 (2019-05)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This draft European Standard (EN) has been produced by ET S| ‘Fechnical Committee Intelligent Transport Systems
(ITS), and is now submitted for the combined Public Enquiry- and Vote phase-of the ETSI standards EN Approval
Procedure.

The present document is part 4, sub-part 1 of amulti=part deliverable. Full details of the entire series can be found in
part 1[2].

Proposed national transposition dates

Date of latest announcement of this EN (doa): 3 months after ETSI publication
Date of latest publication of new National: Standard

or endorsement of this EN (dop/e): 6 months after doa

Date of withdrawal of any conflicting National Standard (dow): 6 months after doa

Modal verbs terminology

In the present document "shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.

ETSI
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Introduction

The GeoNetworking protocol is a network layer protocol that provides packet routing in an ad hoc network. It makes
use of geographical positions for packet transport. GeoNetworking supports the communication among individual 1TS
stations as well as the distribution of packets in geographical areas.

GeoNetworking can be executed over different I TS access technologies for short-range wirel ess technol ogies, such as
ITS-G5 and infrared. The ITS access technologies for short-range wirel ess technol ogies have many technical
commonalities, but also differences. In order to reuse the GeoNetworking protocol specification for multiple ITS access
technologies, the specification is separated into media-independent and media-dependent functionalities.
Media-independent functionalities are those which are common to al TS access technol ogies for short-range wireless
communication to be used for GeoNetworking. The media-dependent functionalities extend the media-independent
functionality for a specific I TS access technology. Therefore, the GeoNetworking protocol specification consists of the
standard for media-independent functionality and at least one standard for media-dependent functionality. However, it
should be noted that the media-dependent extensions do not represent distinct protocol entities.

ETSI
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1 Scope

The present document specifies the media-independent functionality of the GeoNetworking protocol.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected |ocation might be found at
https://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI EN 302 665 (V1.1.1): "Intelligent Transport Systems (I T.S);-Communications Architecture”.

[2] ETSI EN 302 636-1 (V1.2.1): "Intelligent Transport Systems{ITS); Vehicular Communications;
GeoNetworking; Part 1: Requirements”.

[3] ETSI EN 302 636-2 (V1.2.1): “lntelligent Transport Systems (ITS); Vehicular Communications,
GeoNetworking; Part 2: Scenarios'.

[4] ETSI EN 302 636-3 (V1.2.1):"Intelligent:Transport Systems (ITS); Vehicular Communications,
GeoNetworking; Part:3: Network architecture”.

[5] Void.

[6] ETSI EN 302 636-5-1 (V1.2:1)""Intelligent Transport Systems (ITS); Vehicular Communications;

GeoNetworking; Part 5: Transport Protocols; Sub-part 1: Basic Transport Protocol”.

[7] ETSI EN 302 636-6-1 (\VV1.2.1): "Intelligent Transport Systems (ITS); Vehicular Communications;
GeoNetworking; Part:-6: Internet Integration; Sub-part 1: Transmission of IPv6 Packets over
GeoNetworking Protocols™.

[8] ETSI EN 302 931 (V1.1.1): "Intelligent Transport Systems (ITS); Vehicular Communications;
Geographical Area Definition".

[9] ETSI TS 102 731: "Intelligent Transport Systems (ITS); Security; Security Services and
Architecture".

[10] ETSI TS 103 097: "Intelligent Transport Systems (ITS); Security; Security header and certificate
formats".

[171] ETSI TS 102 894-2: "Intelligent Transport Systems (ITS); Users and applications requirements;

Part 2: Applications and facilities layer common data dictionary".

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.
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The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] Void.

[1.2] ETSI TS 102 723-8: "Intelligent Transport Systems (ITS); OS| cross-layer topics; Part 8: Interface
between security entity and network and transport layer”.

[1.3] ETSI TS 102 940: "Intelligent Transport Systems (ITS); Security; I TS communications security
architecture and security management".

[1.4] Void.

[i.5] IETF RFC 2578: " Structure of Management Information Version 2 (SMIv2)".

[i.6] National Imagery and Mapping Agency (NIMA), US Department of Defense: "World Geodetic

System 1984 - Its Definition and Relation with Local Geodetic Systems', Third Edition -
Amendment 1, NIMA TR 8350.2.

[i.7] IETF RFC 2579: "Textual Conventions for SMIv2".

[i.8] |EEE 802.3:2008™: "|EEE Standard for Information Technology - Telecommunications and
information exchange between systems-L ocal and metropolitan area networks - Specific
requirements - Part 3: Carrier Sense Multiple Access with Collision Detection (CSMA/CD)
Access Method and Physical Layer Specifications'.

[1.9] ETSI TS 102 965: "Intelligent Transport. Systems (ITS); Application Object Identifier (ITS-AID);
Registration”.

[1.10] ETSI TS 103 613: "Intelligent Transport Systems (I.FS); Access layer specification for Intelligent
Transport Systems using L TE Vehicle'to everything.communication in the 5,9 GHz frequency
band".

[i.11] ETSI TS 102 636-4-2::*I ntelligent Transport Systems (ITS); Vehicular Communications,

GeoNetworking; Part'4: Geographical.addressing and forwarding for point-to-point and point-to-
multipoint communications, Sub-part 2:'Media-dependent functionalities for ITS-G5".

3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the terms givenin ETSI EN 302 665 [1], ETSI EN 302 636-3 [4], ETSI
EN 302 636-6-1 [7] and the following apply:

destination: receiver that processes a packet and deliversit to upper protocol entities, but does not relay the packet to
other GeoAdhoc routers

forwarder: GeoAdhoc router that processes a packet and relaysit to other GeoAdhoc routers
GeoAdhoc router: ad hoc router that implements the GeoNetworking protocol
local position vector: position vector for the local GeoAdhoc router

media dependent procedures. packet handling steps that are specific to the access layer technology over which the
GeoNetworking packet will be transmitted

neighbour: GeoAdhoc router in direct (single-hop) communication range
packet: GeoNetworking PDU
packet transport type: method of handling GeoNetworking packets

position accuracy indicator: binary that indicates whether a position is within a specific confidence interval

ETSI
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position vector: position information of a GeoAdhoc router represented by atuple of address, timestamp, geographical
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position, speed, heading and corresponding accuracy information

receiver: GeoAdhoc router that processes a packet, delivers its data to upper protocol entities

sender: GeoAdhoc router that has sent the GeoNetworking packet

source: GeoAdhoc router that originates a GeoNetworking packet

traffic class: identifier assigned to a GeoNetworking packet that expresses its requirements on data transport

3.2

Symbols

For the purposes of the present document, the following symbols apply:

3.3

GEO_MAX
H(GN_ADDR)
LAT
LL_ADDR

LL_ADDR_NH
LONG

LS PENDING
MTU_AL

PAI(POS, GN_ADDR)
PDR(GN_ADDR)

Maximum size of the GeoNetworking packet header

Heading of the ITS-SGN_ADDR

Latitude

Link layer address that identifiesthe ITS-S at the link layer protocol entity inthe ITS
Access Layer

Link layer address of the next hop

Longitude

Location Service pending flag

MTU of the ITS Access Layer

Position accuracy indicator for.geographical positionPOS of the ITS-SGN_ADDR
Packet data rate (exponential moving average)

POS(GN_ADDR) Geographical position of the ITS'SGN_ADDR

PV(GN_ADDR) Position vector of the ITS-SGN_ADDR

RANDIx,y] Function that returnsarandom (integer) number from a uniform distribution in the
given interval [Xsy]

S(GN_ADDR) Speed of the ITS:SGN_ADDR

SN_MAX Largest possible value of the sequence number

SN(P) Value of the sequence number field carried in a GeoNetworking packet

T(LocTE) Lifetime of an entry in the location table

TO_CBF _MIN Timeout; minimum duration a packet is buffered in the CBF cache

TO_CBF _MAX Timeout; maximum duration a packet is buffered in the CBF cache

TST(GN_ADDR)
TST(P)
TST(TAI)

Last timestamp:received from a GeoAdhoc router
Value of the timestamp field carried in a GeoNetworking packet
Number of elapsed TAI milliseconds since 2004-01-01 00:00:00.000 UTC

Abbreviations

For the purposes of the present document, the abbreviations givenin ETSI EN 302 665 [1], ETSI EN 302 636-3 [4],
ETSI EN 302 636-6-1 [7] and the following apply:

ASN Abstract Syntax Notation

BC BroadCast

BTP Basic Transport Protocol

CBF Contention-Based Forwarding
DAD Duplicate Address Detection
DE Destination

DPC Duplicate Packet Counter

DPL Duplicate Packet List

DPD Duplicate Packet Detection
EMA Exponential Moving Average
EPV Ego Position Vector

FIFO First In First Out

GAC Geographically-Scoped Anycast
GBC Geographically-Scoped Broadcast
GF Greedy Forwarding

GN GeoNetworking
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