H3-LISP Draft-Nexagon

Call for Adoption

Content

1. GeoState Network Objects

- H3 Indexed
- EID addressable
- LISP routable

2. Updates to draft since 105 00,9, 9-%

1l ET F
3. Value of Mobility LISPEdge


https://tools.ietf.org/html/draft-barkai-lisp-nexagon-11

0

Fixed / Patrolling < Vision & Sensors > Enumerate Public-Space
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Snap-Pub-Sub: Enums <> EID-Grid

..Blockage, Defect, Breach, Sign..

Field Ox: Traffic Direction field 3x: Traffic-light Cycle { field 6x: LaneRightsSigns { field 9x: Current Tile Speed {
0x - null ’ 0x = null 0x - null 0x - null
1x - Lane Nor* R 1x - 1 seconds ~ “~een 1x - yield 1x - < S5kmh
2x - Lane 2% — 2 sece 2x - speed’” 2x - < 10kmh
3x =7 3% = 3 i 3x - str
4x - | | 4% - not % = < 15k
5x - | _ e o Se - pil _ 4x - < 20kmb
6x - Direction ex - ¢ o Timing 6x - noo Rights 5% - < 30kmh Speed
% - | 7x - - S 7% - rid 6x - < 40kmh
8x - | 8: B g : 8x - le: 7X - < 50kmh
9x - Lau - < 9% - lefts. - <
Ax - Lane ™ 210 9x - 9 seconc. ~en Axx _ nzLe;t gx - < ggtﬁﬁ
Bx - Lane Nort.. + 300 Ax - 10 seconds . . less Bx - noUTurn Ai - < 100kmh
Cx - Lane North + 330 Bx - 20 seconds or less Cx - noLeftU B < 120kmh
Dx - junction Cx - 30 seconds or less Dx - bikeLane * - o
Cx - < 140kmh
Ex - shoulder Dx - 60 seconds or less Ex - HOVLane
: Dx < 160kmh
Fx - sidewalk EX - green now Fx - Stop -
} Fx - red now } EXx - > 160kmh .
} Fx - gqueuedTraffic
field 1x: Persistent or Stru field 7x: MovementSigns { }
0x - null _ field 4x: Impacted tile from ne: 0% - null
;x - pot:oie light 0x - null 1x - keepRight field Aax: vVehicle / Pedestrian Traffic {
X - pothole s~vere 1x epi 2x - keepLeft 0xX - 11
) - epicenter X - nu
zx - zgeed 2x - light v~~ 3x - staylnLapg lx - probability =~ ‘~le on tile ¢
sx 3x - yells o - QomotE” 2x - 95%
6x - 4x - ligh! 6x — noBik: 3x - 90%
. 5% - oran: 4x - B85% .
7x - 7x - noPed:
ax . Fersistant 6x - 1igh £ropagate 7% - nobed Movement 3 — 508 Density
9x - 7x - red 9x - parki. 6x - 70%
Ax -y 8x - light Ax - noPark. 7x - 60%
Bx - chop,. 9x - blue Bx - noStandaili Bx - 50%
Cx - blind-cu = Ax - green Cx - noPassing 9x - 40%
Dx - steep-glope Bx - light green Dx - loédingZone AX - 30%
Ex - low-bridge } Ex - railCross Bx - 20%
} Fx - schoolZone
Cx - 15%
field 5x: Transient, Cycle, Imp: !
field 2x: Transient Conditic 0x — null £ ! Pt D = 10%
0x - null ix - 1ged field 8x: CurvesIntersectSii Ex - 5% L. . .
1x - pedestrian 7% - Ssec 0x - null Fx - probability of ped/vehicle on tile ¢
2x - bike scooter 3% = 10sec 1x - turnsLeft b
3x - stopped car / truck 2 20 2x - turnsRight
4x - mgving car / truck . 5:: : 40222 3x - curvesLeft filed Bx - reserved platooning lineup
5x - flrs:t =der vehicl 5 — EDaen 4x - curvesRigh* field Cx - reserved objects of interest
;:x - suc” , 7% — 2mir 9X - reversgs field Dx - reserved
8: - iht 8x - 3mil gi - ii':’ field Ex - reserved
9x - . \nde 9% - 4mil . 8x - hai. field Fx - reserved
ax - Transient g, Ax — 5mi Aging 9% - pre Turns
Bx - ir/s Bx - 10m Ax - cro.
Cx - »sic Cx - 15m. _Bx - cro.. o e e e Y
Dx - ha. Dx = 30min
Ex - sharp o ing Ex - 60mi
}Fx - freeing-parking Fx — 24hours
}

-0-|-1-|-2-|-3-|-4-|-5-|-6-|-7-|-8-|-9-|-A-|-B-

-0-|-1-|-2-|(-3~-|-4~|-5-|-6~-|-7-|-8~|-9~|~-A~-|-B-
N H3 Hexagon State-Value
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Since 105

0

1 2

3

0123456789 01234567890123456789°¢01

i et ol L L
MobilityClient  Domain Name Server DIAMETER AAA Mobility EdgeRTR |Version| Traffic

| PR R N N N S N

|
| nslookup nxgn.adas | | | |
e T >| | |
e —— | | | |
| Mobility AAA IP | | | T
| | | |
| AAR(AVP:IMSI/User/Password/Toyota) | | T
e >| | | :
| | | ACR(AVP ClientEID) | |
| | | == m oo >| ;
| | R — | |
| | | ACA(AVP ClientEID) | +
| AAA (Client::EID,EdgeRTR::RLOC) | | |
R | | +
| | |
. . +
. . |
. . +
Publish IPv6 H3ServiceEID, Subscribe MLDv2 H3ServiceEID l
___________________________________________________________ >
|
. . +et =ttt
X X | Type
S e e e e e e e e e e +ot—t—t—t-
Signal freeing multicast Updates from H3ServiceEIDs |
. . +
. . |
. . S T S
| | |
| AAR(Interim) | | +
| m e > | ACR (Interim) | |
S T S
| | | m o m oo >| |
| | e —— | ;
| | | ACA (Interim) |
S | |
| AAA (Interim) | | |-0-]-1-|-
|
|-0-|-1-]-

P

ttmtet—t ettt —t—

+

+

ayload Length | Next Header |

e St S S S

Source MobilityClientEID

UDP Length

|gzip |

T S S Y S T SV LS T S MY T ST S T ST ST T ST ST ST S S S

Dest H3ServiceEID

B T s T S U S S s e
Source Port = xXXXX

Dest Port

tott—t—

Hop Limit |

tott—t—

tott—t—

tott—t—
= XXXX

UDP Checksum
s s s S R S S e
Reserved | Pair Count = X| Nexgon
e s s S S S e S s s 4

64 Bit H3-R15 ID

ST S S S Y S ST ST ST ST S ST T ST S ST ST S R S

64 Bit State

ST S S S Y S ST ST ST ST S ST T ST S ST ST S R S

64 Bit H3-R15 ID

ettt et ettt ottt ettt ottt =ttt —t =t =t —F—F—F—+—+—+—+—+ UDP

tott—t—

tott—t—

totototototot ot ottt ottt ettt et ettt =t =+ \
Class | Flow Label
R ST S S S S

+ot—t—+

+ot—t—+

+ot—t—

/
+ot—t—

—t—+—+—F+— F— +— +— + —

\
| /

~|-3-|~4-|-5-] =6~ | ~7~| -8~ | -9~ | ~A~| -B~| ~C~ | -D~ | -E~ | -F- |

H3 Hexagon ID Key

~|-3-|-4-|~5=|-6~|~7-] -8~ | -9~ | A~ | -B~| ~C~| -D~ | B~ | -F-|

H3 Hexagon State-Value

AAA Procedure: Get (MobilityClient EID, EdgeRTR RLOC)

0 1 2 3
012345678901234567890123456789%¢01
totetet et et etetatetet et et et et et et et et et et et e bbbt et e bbb b et
|version| Traffic Class | Flow Label |
S U S S S S

Payload Length Next Header | Hop Limit |
s o T N U S

I
+
I

Source H3-R9 EID Address

|
+
|

t=t=t=tetet=t=tetetotetetetotetetototetetototetetotat=tatet-

1
+
I
+
I
+
1

+
+
+
+
+
Group Address +
+
s T s s S R S e s ot
Source Port = XXXX Dest Port = XXXX
s T T s s S S S L s e e e s s S S 5
UDP Length UDP Checksum |
s e S s s S S S S S S T S R S e
e i S e e S S o S e e e e e e B T S e et it 2
Nexagons Payload -
e e e e e e S S S e e e e e o e T T e S et S S e 5

+ Il +—F—F— b —F—F— b — b — b — F —  — + —

Outer headers = 40 (IPv6) + 8 (UDP) + 8 (LISP) = 56
Inner headers = 40 (IPv6) + 8 (UDP) + 4 (Nexagon Header) = 52

1500 (MTU) - 56 - 52 = 1392 bytes of effective payload

Type l:key-value, key-value.. 1392 / (8 + 8) = 87 pairs
Type 2:value, key,key,key.. (1392 - 8) / 8 = 173 H3-R15 IDs

0 1 2 3

0123456789012345678901234567894 01
+ totmtmt et ot et et et et et et et bt et et et et e bbb e bbb et bt
| Type = 1 |gzip | Reserved | Pair Count = X|
S
| |
+ 64 Bit H3-R15 ID +
| |
S S S S S T Y T T S T ST SO S WY ST O SY SY ST SO S ST SR S
|
+
|
+

64 Bit State +

S O e S

\

|
I
|
|
I
|
|
|
IPv6
|
|
|
|
|
I
|
|
|

\
Nexagon Header

/

Ucast/Mcast:[EID Source:Dest (S,G), Flags, Count, KV,KV,KV..]




Also Since 105

README.md e

nexagons-go

nexagons-go contains a basic server and client implementation of the in progress IETF RFC draft for a H3-LISP based
Mobility Network (https://datatracker.ietf.org/doc/draft-barkai-lisp-nexagon/)

whats inside

package description
bundle an all-in-one server binary (including AAA server, EdgeRTR and H3Server)
client nexagon MobilityClient SDK code
edgertr nexagon EdgeRTR library code
internal internal helper libraries

networking  networking libraries
nexagons libraries for reading and writing nexagon packets

stress a binary for stress-testing a nexagon setup

OpenSource Client SDK Based On Diameter, H3, LISP, GZIP,

OpenSource Stacks + All In One Edge for Client Debug



Value to Cusqers

1
/ ‘ z
,441

e Muni-DoT: cheaper-fresher surveys of
signs, lights, marks, ralls, holes,
stopped vehicles, construction, ...

 OEM-Dirivers: park-assist, blockages,
slow-downs, hard-breaks, sharp-
turns.. beyond line-of-site

* Enterprise: curb-side conditions,
track-routes, ped-vehicle traffic,
store-fronts, cams-complied..



Value To The Edge

DigitalTwin City Ground-Truth

L3 v2v v21 Broker ==
Interoperability

Enhanced mobile broadband
(eMBB)

eMBB = Require high bandwidth, in some
cases ultra-high relability
Itra-fast
" dband
Nexagon Client-Edge Interface: e
1. Ground-Truth for Roads DigitalTwin ‘ -
. § Augmented &
2. L3 Interoperable Broker for v2v v2i N‘ =" :ltrnl ) ,r;.,,,.f.,,
Smart cities Emergency Autonomous care
services
P
=
uRLLC
u
inications (URLLC)
* Concerned with connecting * Dermmand reliability and
millions or billions of low millisecond latency
power =ensors with low * Nat necessarily higt
data rates bandwidth

® B G 6
8 &8 & &

(((/g)) (((A))

Publish frames Subscribe
to Pic-Nexagons to Enum-Nexagons

Pic-Nexagons ........

Publish-Subscribe
Frame Streams ......

to Enum-Nexagons




Value of LISP Edge

As part of ongoing Innovation work around Edge cloud we are looking into this Draft and supporting it.

. in the effort of CSP network ta support smart-sensor data-sharing:
- safety, predictive-maintenance, logistics, business-intefligence
- on behalf of gov-muni, enterpnses, and connected-car customers

N 1 N 2 N 3 . CSPs faced two extreme options:
- specialized narrow-focused, purpose-built DSRC/C-V2X mobility infrastructure
@ - commaodity hosting-connectivity of proprietary-fragmented per brand backends
Cl ou d C | ou d B . nexagon geo-state-network standard allows us to offer stable 5G/LTE edge interface:

- compile interoperable fresh-data frorn multiple sources per geo-state
- streamline as-as-service to gov/ent/ocem subscribers per application

1. We are working with both tech-companies / custormners to position use-cases
2. We have been show-casing low-latency brokered solutions offering safety

4. We support adoption of the nexagon draft as part of lisp virtual-ip standard
5. Leverage ots edge routers for geo-state privacy, latency, security, subscription

WAN @ LISP MS/MR -
Source: Nir ATT Foundry@Dox

Nir Hen

{t. @ ft '@ Lead Innovation Coach

Source: Fabio Alberto Cisco

DN: Data Network

AS: Application Server

DPN: Data Plane Node

] UPF_a: Anchor User Plane Function
UPF _i: intermediate UPF

Control Plane

Smart City | :

N3 ) N9 :

or B v y 1
————— UPF i ———-—-| UPF.a

; Source: Marco NEC

Connected car

Privacy, Latency, Security, Subscription, Scoping, Sharding by LISP Routing
MEC Slicing, Steering, CoS by EID Parsing, Gi N6 Routers <=> 5G EPC




