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Wireless Specialty Network Standardization in IEEE 802

Abstract

| 0|2 7| Xx}sts| o] BES 7|21 IEEE SA A5} Computer Society 2| IEEE 802 BE&ES| 252 AJst,
£73| Wireless Specialty Network E=2 Ct&= IEEE 802.15 WG 2| 7Het HEZE 1} S8HS ATl BHCt
Body Area Network &, UWB ranging =, WSN 2| MHHS 23 B Jl2h0]| CHSEo] A70SHC}

| This presentation introduces the standards organization of the Institute of Electrical and

Electronics Engineers (IEEE), the Computer Society standardization activities (IEEE 802),
and the development standards of the IEEE 802.15 Working Group (WG), which deals with
Wireless Specialty Network. It covers the development of Body Area Network standards,
UWB ranging standards, and standards related to information security in WSNs.
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01. IEEE, IEEE Society, Standard Committee

| IEEE (Institute of Electrical and Electronics Engineers)
+ formed from the American Institute of Electrical Engineers and

the Institute of Radio Engineers in 1963
+ publishing approximately 200 peer-reviewed journals and magazines

| IEEE Society

« |[EEE[ 39 societies

* provide specialized publications, conferences, business networking, and

« sometimes other services @e facto standards®

Aerospace and Electronic Systems Society
Antennas and Propagation Society
Broadcast Technology Society

Circuits and Systems S

Communications S

Control Systems Society

Dielectrics and Electrical Insulation Society
Education Society
Electromagnetic Compatibility Society

Electron Devices Society

Electronics Packaging Society

Engineering in Medicine and Biology Saciety
Geoscience and Remote Sensing Society
Industrial Electronics Society

Industry Applications Society

Information Theory Society

Instrumentation and Measurement Society
Intelligent Transportation Systems Society
Magnetics Society

Mic

wave Theary and Techniques Society

Nuclear and Plasma Sciences Society

Oceanic Engineering Society

Photonics Society

Power Flectronics Society
Power & Energy Society
Product Safety Engineering Society

Professional Communication Society

Reliability Society
Robotics and Automation Society

Signal Processing Society

Society on Social Implications of Technolegy
Solid-State Circuits Society

Systems, Man, and Cybernetics Society

Technology and Engineering Management Saciety

Ultrasonics, Ferroelectrics, and Frequency Control Society

Vehicular Technolegy Society

<& IEEE

Advancing Technology
for Humanity

| IEEE Computer Society
Standards Committees

»» Artificial Intelligence Standards Committee

»» Blockchain and Distributed Ledgers Standards Committee
»» Cloud Computing Standards Committee

»» Cybersecurity & Privacy Standards Committee

» Data Compression Standards Committee

»» Design Automation Standards Committee

»» Functional Safety Standards Committee

» Knowledge Engineering Standards Committee (KESC)

» Learning Technology Standards Committee

»» Microprocessor Standards Committee

»» Online Gaming Standards Committee

»» Portable Applications Standards Committee

»» Simulation Interoperability Standards Organization SAC
»» Smart Manufacturing Standards Committee

» Software & Systems Engineering Standards Committee
»» Test Technology Standards Committee

4 -

Source : https://www.ieee.org/communities/societies/index.htmI#EDQ15
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02. LAN/MAN SC (IEEE 802)
| The First Standard Project of LAN/MAN SC | IEEE 802 Standards

+ Local Network for Computer Interconnection
» Date of Request : Aug. 25, 1979 Ethernet

+ Approved Project No 802 : Mar. 13, 1980 + developed at Xerox PARC around 1973
+ standardize LAN (local area networks)

. <& 1EEE ™ IEEE 802.3 in 1980

Standards Project Authorization

— 2 WiFi :
For Stanceros Committes Une Onty e = H e

T T e + standardize Wireless LAN IEEE 802.11in < .

b 1997 N

Bluetooth
B e e « standardize Wireless PAN |EEE 802.15.1
- [T in 2002

E

T e — - ZigBee

TR L [ A————. » standardize Wireless PAN IEEE 802.15.4
preat e L anmees . o In2003

-5- Source : https://www.ieee802.0rg/30th/30thAnniversaryPanel-rev05%2016MAR2010.pdf
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03. Actors on IEEE 802 Standardization

Wireless Specialty Network Standardization in IEEE 802

IEEE Standards
Association @AQO

IEEESSA Board of
Governors @0GQO

A

IEEESSA Standards
Board @ASBO

| |
New Standards

1
Standards Review

Executive
Committee @CO Committee Committee
| @esCom® @evComQ®
Working Group
/GO
|
| | |
Interest Group @0
Topic Interest Study Group @GQO Task Group @GO
Group @IGO

Global ICT Standards Conference 2025

IEEE Standards Association (SA)
IEEE-SA Board of Governors (BOG)
IEEE-SA Standards Board (SASB)

New Standards Committee (NesCom)
Standards Review Committee (RevCom)

IEEE 802 LMSC
802 Executive Committee (EC)
802 Working Group (WG)

Interest Group
Study Group
« agroup formed to investigate a
potential project and produce a PAR
Task Group
« a part of a working group which
focuses on a particular project




Wireless Specialty Network Standardization in IEEE 802

== Z = ; = 4
Global ICT Standards Conference 2025

O4. IEEE Project 802 LAN/MAN Standards Committee

+ Develop standards for

L ]

[ ]

Local Area Networks (LAN),
Metropolitan Area Networks (MAN),
Regional Area Networks (RAN),
Personal Area Networks (PAN),
Wireless Specialty Networks (WSN), etc.

« Mainly for link and physical layers of the OSI reference model
+ physical layer (PHY, Layer 1)
+ datalink layer (DLL, Layer 2)

+ Medium Access Control (MAC)

» Common logical link control (LLC)

Reference Model for End Stations

CHAIR
James P.K. Gilb
Application
Working Groups and TAGs, with Chair Appointed Officers i
Presentation
802.1WG 802.3 WG -
High Level Interface Ethernet Ist VI.CE CHAIR G2nd VICfE CHAIR Session
Glenn Parsons David Law David Halasz eorge Zimmerman = .
ranspor
802.15 WG
V\?‘OZ{H Vl‘_’fN Wireless Specialty 0802'.“2 we EXECUTIVE SEC. RECORDING SEC. NER S
IR Networks oexistence Jon Rosdahl John DJAmbrosia LLC
Robert Stacey " Tuncer Baykas )
Clint Powel IEEE Data Link
MAC
802.18 TAG 802.24 TAG TREASURER 802 Bhysical
Radio Regulatory Vertical Applications Clint Chaplin ysica
Edward Au Tim Godfrey Medium
Hibernating WG @onZ=oting® -Copper
802.21WG MEMBER EMERITUS MEMBER EMERITUS «Fiber
802.16 . - 802.22 WG . = .. .
WMAN Media Access indep WRAN Associate Treasurer ©on=oting® «Air
Roger Marks endent Services Apurva Mody ©onZ=oting® Geoff Thompson .Others?
Subir Das Jason Potterf Paul Nikolich

Source : https://mentor.ieee.org/802-ec/dcn/20/ec-20-0023-10-00EC-ieee-802-orientation.pptx
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Wireless Specialty Network Standardization in IEEE 802

05. IEEE Standards Development Life Cycle

Gaining final approval
Maintaining the standard

P ; Mobilizing ; ;
Initiating the project the working group Drafting the standard Balloting the standard

Interest NesCom £ Task Group Review ballot Request EC Request EC
Group Standards comments, approve Approve
IC?" fort Board Review modify draft forward forward to
2?{55 e [BAG proposals as needed LC; ﬁ(?t RevCom
Changes or new
Standards . . )
Adequate interest? Board Material disapproves? EC approval? eECe
o
Sl approval Task GFO?JepIeCted' Recirculate SA rLrett]
i Task Group changes
:cg\r’s:: gates Create and and disapprdve ballot
- refine draft comments hanges or Standards
2[plelEEl Start work new Board
ET;%SD Review balldlisapproves? L approval
= Draft comments,
complete? modify
Prepare for
] draft as N
Working Group Working needed publication
=C Group _
review PAR EC appglol\Dlzth ballot =758 approve =758 approve
orwar o} = =
NesCom = No changes and =Nochangesand  pyplished standard

__ho new disapproves
= Working Group approves
forwarding to SA ballot

no new disapproves

Source : https://standards.ieee.org/develop/
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01. IEEE 802.15 WG on Wireless Specialty Networks

| Wireless networking for the emerging Internet of Things (loT)

» Wireless Body Area Network * Focus is on “specialty”
* Wireless Personal Area Network « Ifitis wireless and not a LAN, MAN, RAN, or WAN, odds
« short range, low power, low cost, small network, are its 802.15
ad-hoc network formation + Activities are diverse and varied
* Smart Utility Network + Data rates from 2kbps to 100gbs
« Railway Communication + Ranges from meters to kilometers

» Frequencies from 400MHz to 800THz
+ Predominantly non TCP/IP applications
* Only 802 Working Group with multiple MACs

Critical Infra Structure Monitoring

Low Power Wide Area Network
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02. IEEE 802.15 Standards & their Applications

Ultra-low Power Automotive
Sensors

802.15.16  ranmanman )
802.15.4 :

Industrial Networks Multi-media
networks & &
et 802.15.3 &
Interconnect 5

Structural Monitoring

802.15.7 802.15.6 Medical

802.15.13 ‘ Y
802.15.9 | [802.15.10] | ~ .o 099 —
Koy Laye_r 2 Coemmunications “ @
Management Routing g
gy tn o e q
Consumer Devices Ly '. $ «'_":',' S @ ' }//Z

-10 - https://mentor.ieee.org/802.15/dcn/25/1 5—25—0414—03—OOOO—sept—2025—4l%02—1 5-opening-report.pptx
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03. IEEE 802.15 Frequency Band Usage

Clause number
in standard

Start frequency End frequency or draft standard PHY amendment
[ Standard-Year / Project Ed (if available) M (Date of initial approval) B PHY name (if any) B4 Bandwidths supported (MHz) |
54 862 IEEE Std 802.15.4™-2020 24,25,26 IEEE Std 802.15.4m-2014 6,7,8
150 174 P802.15.16
169.4 169.475 IEEE Std 802.15.4™-2020 10.1.2 IEEE Std 802.15.4g-2012
174 216 IEEE Std 802.15.4™-2020 10.1.2 IEEE Std 802.15.4g-2012
220 P802.15.16
249 749 IEEE Std 802.15.4™-2020 10.1.1, 15 IEEE Std 802.15.4a-2007 HRP (High Rate Pulse) UWB sub-gigahertz 499.2,1081.6, 1331.2, 1354.97
249 749 IEEE Std 802.15.42™-2020 10.1.1, 15 IEEE Std 802.15.4z-2020 LRP (Low Rate Pulse) UWB 499.2,1081.6, 1331.2, 1354.97
407 425 IEEE Std 802.15.4™-2020 29 IEEE Std 802.15.4n-2016 CMB (China Medical Band)
433.05 434.79 IEEE Std 802.15.4™-2020 17 IEEE Std 802.15.4£-2012 MSK
450 470 IEEE Std 802.15.4™-2020 27,28 IEEE Std 802.15.4p-2014 RCC (Rail Control and Communications)
450 470 P802.15.16
470 510 IEEE Std 802.15.4™-2020 19, 20, 21, 22,23 IEEE Std 802.15.4g-2012
470 512 P802.15.16
608 630 IEEE Std 802.15.4™-2020 29 IEEE Std 802.15.4n-2016 CMB (China Medical Band)
700 P802.15.16
779 787 IEEE Std 802.15.4™-2020 19, 20, 21, 22,23 IEEE Std 802.15.4g-2012
806 824 P802.15.16
851 869 P802.15.16
863 870 IEEE Std 802.15.4™-2020 19, 20, 21, 22, 23 IEEE Std 802.15.4g-2012
865 867 IEEE Std 802.15.4™-2020 19,20, 21, 22,23 IEEE Std 802.15.4u-2016 SUN (Smart Utilites Networks)
866 869 IEEE Std 802.15.4™-2020 19, 20, 21, 22, 23 IEEE Std 802.15.4v-2017 SUN (Smart Utilites Networks)
868 868.6 IEEE Std 802.15.4™-2020 13 IEEE Std 802.15.4-2003 SUN (Smart Utilites Networks)
870 876 IEEE Std 802.15.4™-2020 19, 20, 21, 22,23 IEEE Std 802.15.4v-2017
896 901 IEEE Std 802.15.4™-2020 19, 20, 21, 22,23 IEEE Std 802.15.4g-2012
896 901 P802.15.16
901 902 IEEE Std 802.15.4™-2020 19, 20, 21, 22,23 IEEE Std 802.15.4g-2012
902 907.5 IEEE Std 802.15.4™-2020 19,20, 21, 22,23 IEEE Std 802.15.4v™-2017
902 928 IEEE Std 802.15.4™-2020 19,20, 21, 22,23 IEEE Std 802.15.4-2006

-11 - https://mentor.ieee.org/802.15/dcn/25/15-25-0414-03-0000-sept-2025-802-15-0pening-report.pptx
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03. IEEE 802.15 Frequency Band Usage

Start frequency End frequency

Clause number
in standard
or draft standard

PHY amendment

915
915
915
917
919
920
920
920.5
928
928
931
935
952
952
1427
1427
2360
2400
2400
3244
3244
5786
5786
5948
5948
57,240
57,240
57,240

252,000

928
924.5
929
960
932
940
953
960
1432
1518
2400
2483.5
2483.5
4743
4743
8852
10370
10,163
10,163
65,880
68,040
70,200

322,000

M Standard-Year / Project

IEEE Std 802.15.4™-2020
IEEE Std 802.15.4™-2020
IEEE Std 802.15.4™-2020
IEEE Std 802.15.4™-2020
IEEE Std 802.15.4™-2020
IEEE Std 802.15.4™-2020
IEEE Std 802.15.4™-2020
IEEE Std 802.15.4™-2020
P802.15.16

IEEE Std 802.15.4™-2020
P802.15.16

P802.15.16

P802.15.16

P802.15.16

P802.15.16

IEEE Std 802.15.4™-2020
IEEE Std 802.15.4™-2020
IEEE Std 802.15.3™-2016
IEEE Std 802.15.4™-2020
IEEE Std 802.15.4™-2020

IEEE Std 802.15.4z™-2020

IEEE Std 802.15.4™-2020

IEEE Std 802.15.4z™-2020

IEEE Std 802.15.4™-2020

IEEE Std 802.15.4z™-2020

IEEE Std 802.15.3™-2016
P802.15.3
P802.15.3

P802.15.3

if available

19, 20, 21, 22, 23
19, 20, 21, 22, 23
19, 20, 21, 22, 23
19, 20, 21, 22, 23
19, 20, 21, 22, 23
19, 20, 21, 22, 23
19, 20, 21, 22, 23
19, 20, 21, 22,23

19, 20, 21, 22, 23

19, 20, 21, 22,23
12

10

19, 20, 21, 22, 23
10.1.1, 16.2.3
10.1.1, 16.2.3
10.1.1, 19
10.1.1, 19
10.1.1, 16.2.3
10.1.1,16.2.3

11

11a

11, 11a

13.1.2,13.1.3

Date of initial approval
IEEE Std 802.15.4v-2017
IEEE Std 802.15.4v-2017
IEEE Std 802.15.4v-2017
IEEE Std 802.15.4g-2012
IEEE Std 802.15.4v-2017
IEEE Std 802.15.4v-2017
IEEE Std 802.15.4g-2012
IEEE Std 802.15.4v-2017

IEEE Std 802.15.4g-2012

IEEE Std 802.15.4g-2012
IEEE Std 802.15.4j-2013
IEEE Std 802.15.3-2003
IEEE Std 802.15.4g-2012
IEEE 802.15.4a-2007
IEEE Std 802.15.4z-2020

IEEE Std 802.15.4z-2020
IEEE Std 802.15.4z-2020
IEEE Std 802.15.3¢-2009
IEEE Std 802.15.3e-2017
IEEE Std 802.15.3f-2017

IEEE Std 802.15.3d-2017

Medical BAN (Body Area Network)

HRP (High Rate Pulse) UWB low band
HRP (High Rate Pulse) UWB low band
LRP (Low Rate Pulse) UWB

LRP (Low Rate Pulse) UWB

HRP (High Rate Pulse) UWB high band
HRP (High Rate Pulse) UWB high band
mmWave

HRPC

mmWave

THZ

499.2, 1331.2
499.2,1331.2

499.2, 1081.6, 1331.2, 1354.97
499.2, 1081.6, 1331.2, 1354.97

2160, 4320, 8640, 12,960,
17,280, 25,920, 51,840, 69,120

-12 -

https://mentor.ieee.org/802.15/dcn/25/15-25-0414-03-0000-sept-2025-802-15-opening-report.pptx
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04. IEEE 802.15 Organization

802.15 WG Chair: Clint Powell, PWC LLC Vot|ng members: 136
802.15 WG 15! Vice Chair: Phil Beecher, Wi-SUN Alliance ; .
) . i Nearly voting members: 10
802.15 WG 2" Vice Chair: Ann Krieger, US Dept. of Defense . N
Aspirant voting members: 27
Work Group Technical Editor Work Group Secretary Work Group Treasurer
Tero Kivinen, Wi-SUN Alliance Joerg Robert, FAU Erlangen-Nuernberg Ben Rolfe, Blind Creek Associates
Task Groups (TG)
TG4ab Next Gen UWB TG% EDHOC KMP
Chair: Ben Rolfe, Chair: Tero Kiviren, STUDY GROUPS (SG): STANDING COMMITTEES (SC)
Blind Creek Associates Wi-SUN Alliance N/A SCIETF
Chair: Tero Kivinen,
TG4ac Privacy TG16t Lic. Narrowband (amend.) INTEREST GROUPS (IG) Wi-SUN Alliance
Chair: Tero Kivinen, Chair: Tim Godfrey, IG Access SC Maintenance/ Rules
Wi-SUN Alliance EPRI Ben Rolfe Chair: Phil Beecher,
= Blind Creek Associates Wi-SUN Alliance
TG4ad Next Gen SUN PHYs TG16me Lic. Narrowband (rev.) SC Terahertz (THz)
R e 1G NextGen OWC i 2
Chair: Phil Beecher, Chair: Tim Godfrey, Yeong Min Jang Chair: Thomas Kurner,
Wi-SUN Alliance EPRI Kookmin Univ ' Technische UniversitdtBraunschweig
) SCWNG
TG4ae Ascon Crypt. Alg. e SJV:;g Robert Chair: Ben Rolfe,
Chair: Tero Kivinen, g Blind Creek Associates
WI-SUN Alliance FAU Erlangen-Nuernberg
TG6ma BAN/VAN
Chair: Ryuji Kohno,
YNU

-13 - https://mentor.ieee.org/802.15/dcn/25/15-25-0414-03-0000-sept-2025-802-15-0pening-report.pptx
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05. IEEE 802.15 Standards Pipeline

1802154 802.15.3
| 2023
soz.1sdec || 802.15.4
Privacy 2024
. g 802.15.4ad | 802.15.6 802.15.6
, NG SUN PHY: '77:,,-" ) _202x 2012
. O Sedane b | s02157a ||| 802.15.7 802.15.7
| | 1G Access occ -20xx 2018
/ | 802.15.6ma ||
.' WNG '| 802.15 BAN/VAN 802.15.8
Y/ 802.15
[ IG SWC so2.159a I | 8021589 802.15.9
EDHOC KMP -20xx 2021
=T/ — 802.15.10 802.15.10
ez 0a}{* 05 5
802.15.13
2023
802.15.16me goz.is5.1et | 802.16 802.16
Lic NB Lic NB -202x 2017
| J N = J - J " S 5 J o\ . / G J e ) N - Y
Discussion Interest/Study TG Without WG SA IEEE Published Next U Published
Topics Group Approved Draft Letter Ballot Ballot Pub. Prep Amendment Revisionl()s) Standards

-14 - https://mentor.ieee.org/802.15/dcn/25/15-25-0414-03-0000-sept-2025-802-15-0pening-report.pptx
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O1. IEEE 802.15.6ma Dependable Body Area Network

| Enhancements of IEEE 802.15.6-2012, Wireless Body Area Networks

« short-range, wireless communication in the vicinity of, or inside, a human body * oneZHop star topology
« existing industrial scientific medical (ISM) bands, * Beacon mode with superframes
« frequency bands approved by national medical and/or regulatory authorities * NonZEeacon mode W!th superframes
» NonZseacon mode without superframes
Wearable BAN 4 (I‘ |mp|ant BAN\ BAN 1 BAN 2

Tele-metering or sensing ' r3in-Machin- Cnssiop Panepoly. i sl
vital signs with various sensors, J |nterface(BM|, Tele-control of Medical e e /,/” B

ECG 7 Equipment and Devices & - )

JI

EEG e
SPO2 /

Blood Pressure

—-Node 1a N ~
4 Node 1d \ Optional mechanisms Node 2d M
/ \ \ for and I j \\
& 3 e \interference mitigation : - \ .
Pace Maker 1" between BANS | @ 3 ||
|
J| <> \ -Node 2e| ,
’ N

Glocuse level
Medical images(X-ray, MRI) /

|
| with ICD \
Heartbeat ‘f I / \ ek ] J \ . L Vi
= : I ’ N =
Body temperature o .\J \\ odete // \\\ Node 2b /,,

and video
y ‘ Z’_?l 7 / ,f , 7 Beacon Beacon 2
N f/
%, ¥ L - Wireless Capsule L | ) do | . >
d Hovel Concagt Endoscope | EAP1 | RAPY | MAP | EaP2 | RAP2 | MAP | Tcap |
. EHES Intelligent Network of Vital N Beacon Period (superframe) n

Sensors, eHR, Medical Robots etc.

-15- https://mentor.ieee.org/802.15/dcn/25/15-25-0033-01-006a
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O1. IEEE 802.15.6ma Dependable Body Area Network

| Wireless Medical BAN for Brain-Machine Interface | Wireless Feedback Sensing and Controlling Loop

+ 2nd Generation 4096ch system « Vehicle Body Area Network
* Flexible electrode technology
+ UWB wireless technology : 12bit x 1kHz x 4096¢ch
= 49Mbps, Distributed system e For Autonomous Driving  Own Car
d]

[ controller ] — 3| Axel/Brake
|reless : : ,
T chaq@@" Car Running Ahea

; Radar \

A l-II‘. neural recording

For Collision Avoidance and
& Inter-Vehicle Communication /

- Our target
implantable, distributed, and wireless
c,o\‘»P‘“"enﬂ , Battery, DSP, ppy,

rH - B

l neural decoding
imp!anlat% da'.'{:e

)

wireless data transfer

Controller u[k] o[K] Human Model of Glucose vs Insulin

..................................................................................... R TRy

K Fe» i —i3l Bd 1/S K]
ii Wireless i Ad |

Whsdcay SOTMINIEIN = I;([k] chann_el i ix[k] i
Issue of multi-channel system: volume ofdata || i I it Wr————
robot arm ex. ECoG, 1kS/s, 12bit-ADC Feedback Delay Loop Model with Motion Equation
? : . | = ~1Mbps@100ch, ~100Mbps@10,000ch

- 16 - https://mentor.ieee.orq/802.15/dcn/25/15-25-0033-01-006a
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O1. IEEE 802.15.6ma Dependable Body Area Network

| Dependable Human and Vehicle Body Area Networks

« Interference and collisions in dense situations » operating under strict compliance to standards and limits for electromagnetic
« Support for various use cases compatibility (EMC) and electromagnetic interference (EMI)
 multiple piconets coexisting, which includes intra-BAN interference and inter-
piconets interference

HC: Human BAN Coordinator

17 - https://mentor.ieee.org/802.15/dcn/25/15-25-0033-01-006a
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O1. IEEE 802.15.6ma Dependable Body Area Network

| Channel and Environment Models for HBAN & VBAN

* Channel models and scenarios in IEEE802.15.6ma

Channel W e oo o e b - ----------- L
model T HBAN model-— In-body (Implant)3 o Kioseacling \
: | On-body 3¢ IEEE 802.15.6-2012 1
Channel 1 ) 3¥Around means;
model 1 — Around body—EOutdoor Desk, WiFi AP in the
ViR : ottt B Inéjoior Homed KNS
environment || , — Implante moae ffice 3 1
—|i [ On skull BCI model -EO leorts N
I Medical (e.g. Hospital)3¢ !
\ L capsule endoscopy I
SR | ... |, ) - i
—VBAN model

Note:

HBAN-model:

-Environment with co-existing cabin

systems is not considered.

VBAN model:

+ Key-less entry system

+ Localization in-body, on-body

* Most dominant model should be
defined and separatory defined as
Mandatory and Optional.

Static vehicle
Moving vehicle

In-vehicle Engine compartment
_ECabin
Through Engine compartment and

On-vehicle Roof
Around vehicle E Side Right/Left/Front/back
Bottom

S$11: On-vehicle to on-vehicle
(LOS)

§13: On-vehicle to

external (LOS) $12: On-vehicle to

on-vehicle (NLOS)

S10: In vehicle to
External
- —-rw

S9: In-vehicle
to On-vehicle

S8: In-vehicle to
In-vehicle

S14: On-vehicle to lii (sedan)

external (NLOS) \_ 3/

Scenario Description Frequency Band Channel Model
s8 In-vehicle to In-vehicle 3.4, 3.1-10.6 GHZ CMS8
(sedan)
S8.1 In-vehicle to In-vehicle 2.4.3.1-10.6 GHZ CMS.1
(passenger bus)
S9 In-vehicle to On-vehicle 2.4,3.1-10.6 GHZ CM9
Sio In vehicle to External 2.4,3.1-10.6 GHZ CM10
> On-vehicle to on-vehicle - .
3.1-10
S11 (LOS) 2.4,.3.1-10.6 GHZ CMI11
On-vehicle to on-vehicle
S12 2.4, 3.1-10.6 G ‘M12
Si12 (NLOS) 2.4, 3.1-10.6 GHZ CMI1
On-vehicle to external
513 2.4, 3.1- i o 3
S1: (LOS) 2.4, 3.1-10.6 GHZ CMI1:
On-vehicle to external
S < 2.4,.3.1-106 G A N\
S14 (NLOS) <+ 1-10.6 GHZ CMI14

- 18 -

https://mentor.ieee.org/802.15/dcn/25/15-25-0033-01-006a
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O1. IEEE 802.15.6ma Dependable Body Area Network

| Coexistence Environment Classes | Intra and Inter System Interference among BAN and Other PANs

_ mignion (R ) @B-WBAN
o e a IEEE 802.15.6

-'// - \\. / ;'j / \\;Iass% y
=) ' interferenc

" Class1 Class0 ol L r/' e
. == E 1/
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O1. IEEE 802.15.6ma Dependable Body Area Network

| Channel Coding Depending on Coexistence Class and User Priority
+ Channel Coding for Class 0/1, Class 2  Channel Coding for Class 5, 3/4/6/7

| Interference Mitigation

+ orthogonal matched filter
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| Coexisting Dependable BANs, group BAN

» Coordinator-to-Coordinator (C2C) communication
* mode 1: out of band control channel
* mode 2:in band control channel

« C2Cranging
* detecting BAN mobility

Use address difference
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02. IEEE 802.15.4ab, Enhanced UWB amendment

| UWB is being applied to an ever wider range of applications

* unique capabilities of UWB

* very accurate ranging, localization, sensing and

+ data communication with excellent coexistence properties
» New applications require added flexibility and scalability

source: https://appleinsider.com/artickx/£20/10/18/everything-you-need-to-know-about-ultra-wideband-in-the-iphone-12-and-homepod-mini
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02. IEEE 802.15.4ab, Enhanced UWB amendment

| Enhanced Ultra WideBand (UWB) Physical Layers (PHYs) and Associated MAC Enhancements

- Ranging {A) l ms I ms i (X-2)ms Ims 1 ms (Y-2)ms
« Link budget improvements mevvmmny | 1 — (T —— SO e PR — -
* Improvements to accuracy, precision and reliability : =

* Sensing ‘ Advanced Ranging, HRP-ARDEV : multimillisecond (MMS) ranging
 Pulse shape improvements ;

+ Channel impulse response reporting to support multistatic sensing

] : . UWB Sensing, HRP-SDEV : Time-bounded
* To better support presence detection, environment mappingand 2

Kaiser window pulse shape without

other uses precursor and postcursor energy
» Data
+ Higher data rates for shorter transmission duration and power
savings wru | O | k| M | gl | o | B | S
« Channel coding and packet format improvements for robustness et | oy | 00 | i | O gy | o | g,
« Additional options for even greater power savings L | & |H) Wh) AN B & | S
» Protocol enhancements to support very low latency, low energy s
communications 6 | @ | oes | ms | mn | s | em | s
* Interference mitigation technigues to support: o | me |me | s |sam | i | oW | L
+ Greater device density HPRF mode modulation parameters
« Coexistence in the presence of other users Enhanced Modulation : HRP-EMDEV, Low Latency data : HRP-LLDDEV
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03. IEEE 802.15.4ac, Privacy Amendment

| Specify mechanisms that address and improve user privacy
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