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SEBICKDHREAS

Government agencies and other
regulatory organizations

Labor unions

Extended Enterprise

Suppliers of
my suppliers

Customers
of my
customers
Suppliers of complementary Standards Bodies
products and services

Competing organizations having shared
product and service attributes, business
processes and organizational
arrangements

Moore, James F. (1996). The Death of Competition: Leadership & Strategy in the Age of Business Ecosystems.
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802.11 started
standards
development

The first 802.11
products shipped

802.11g was
introduced and
increased connection
speeds from 11Mbps
to 54 Mbps

The first official
802.11n products
started shipping

802.11ad data rates
exceeded 6Gbps over
short ranges, with
completely different
radio technology

1990 1997

Originally conceived to link wireless
cash registers, the originators of 802.11
included companies such as Lucent,
NCR, Harris Semiconductor, 3COM ,
Nokia, Symbol, Aironet.

Only ONE of these companies exists
today.

2003

Early entry by new
chip producer X in
802.11g standards
allowed them to
capture significant
market share in just
ONE year.

2006

Company Y didn’t enter
802.11 standards until
2003 but was first to
market with new 802.11n
products in 2006.

Chip producer Y and their
customers captured
significant market share
from the incumbents.

2013

Company Z was formed in
2009 to push the 802.11ad
technology into IEEE and is
now the leading supplier to
the industry.

Company Z’s first official
products shipped in 2013.
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Globally recognized standards
1256 active standards
718 standards under development

7264 individual members and approximately 20,000
standards developers from every continent

280 corporate members

https://standards.ieee.org/about/sasb/index.html

WIEEERIE DBA & E N
Leverages the breadth of 40+ technical areas
100+ Smart Grid standards

Flagship transport layer standards in
communications (IEEE 802)

400-500 standards focused on the power and energy
sector, etc.

Independent global community
Open standards development process
IEEE-SA Strengths
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EXELEENIZIEEE-SAD T ICHITS
SASB(Standard Board) DEIETFT TiT-o TW 3,

IEHEEER  RIEHERES (NesCom) |
E#LE 1-F B4 (RevCom)
EWFIE : FHEEXESS (ProCom)
¥5:5¥Z 8% (PatCom)
EEZES (AudCom)
EESH . EREEEZSS (ICCom)
EHEER . EBEZ584 (AdCom)
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Gary Hoffman (Chair) Jon Rosdahl (Vice Chair) John Kulick (Past Konstantinos Karachalios (Secretary,

Chair) non-voting)
Members X /3—
Ted Burse Paul Nikolich [TAB Rep.]  David Law Sha Wei
Doug Edwards Damir Novosel Howard Li Philip Winston
Travis Griffith Dorothy Stanley Dong Liu Daidi Zhong
Grace Gu Mehmet Ulema Kevin Lu Jingyi Zhou
Guido Hiertz Lei Wang
Member Emeritus 2248 Joseph Koepfinger (non-voting)
IEEE Government Engagement Program on > S = . PN
Standards (GEPS) R(igprz‘(;asentativesg SEOBNEET RS 7 LK (A1)
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MAudCom (Audit Committee)
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@IC Com (Industry Connections Committee)

FEER L OEEEB DA% K& BICAID (Industry Connections Activity Initiation Documents) #FAE L. ZD&ARICEAL T
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3®NesCom (New Standard Committee)
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« WTO (World Trade Organization)/ TBT(Agreement on Technical
Barriers to Trade) DJRBIICEHL T 5 Z &,
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* Mobilizing the Working Group 7 —F > 7
T —T O EER )
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e Drafting The Standard 2R DKE
Y
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e Balloting the Standard X Z )&
Y
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e Gaining Final Approval Ei&H&ER
Y

e Maintaining the Standard 12X D{R5F ]
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The |EEE-SA Standards Board Bylaws require that “participants
in the IEEE standards development individual process shall act
based on their qualifications and experience”
This means participants:
*Shall act & vote based on their personal & independent
opinions derived from their expertise, knowledge, and
qualifications
*Shall not act or vote based on any obligation to or any
direction from any other person or organization, including an
employer or client, regardless of any external commitments,
agreements, contracts, or orders
*Shall not direct the actions or votes of other participants or
retaliate against other participants for fulfilling their
responsibility to act & vote based on their personal &
independently developed opinions
By participating in standards activities using the “individual
process”, you are deemed to accept these requirements; if you
are unable to satisfy these requirements then you shall
immediately cease any participation

Individual

(X



http://standards.ieee.org/develop/policies/bylaws/sb_bylaws.pdf

_ » FRAND: Fair, Reasonable And Non-Discriminatory (AN, EZEHHDE
Al 11> X)

« BELBFHI. TOBREZEATIEICEVLDLTAY. &
SN DERIDIR ERAFFHEZT 5o

« =L, TOFEELIE. SFEERORABTHY . EitieH
ZRHDHELDTIEELY,

[E E E §AOD _ * [f anyone in this meeting is personally aware of the holder of any patent
*@ }E M\/E fl:% = claims that are potentially essential to implementation of the proposed
ZJS /=~1vJA standard(s) under consideration by this group and that are not already
the subject of an Accepted Letter of Assurance, please respond at this
time by providing relevant information to the WG Chair.
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Recommended
Practice

Standard




e Information that is required in order to implement

the standard

e The text that establishes requirements,
recommendations, or alternative approach.

o MIRZENMI DICHICHEINEHR
I E E E o B HWERZFIR, FENBWRT7TO-—FZ

EHIEXE
Standard@)
= iSZ N
E E E ?}ﬁ * Informative text is provided for background only

and is therefore not officially part of the standard.

e Text that puts the processes and procedures in
context, illustrates them, explains them

o [EIRIEM. BREmALITCRT SN TESD, E
TVRRRAED—EP T I(FIR0 N,

o JOTRKRUFIEZXMRICAD TERAL, BN
L, AT INERE
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Reference
Model for
End Stations

Application

Data Link

Physical

Medium

*Copper
*Fiber
*Air
*Others?

July 2020/ doc.: IEEE 802.11-20/0007r2

2020/09/15

IEEES02 D YT SR&ER

e |EEE 802 standards emphasize the
functionality of the lowest two layers of
the OSI reference model, and the higher
layers as they relate to network
management

e physical layer (PHY, Layer 1)
e data link layer (DLL, Layer 2)
e |EEE 802 divides DLL into:
e Medium Access Control (MAC)
* Multiple specifications
e Common logical link control (LLC)
e See details in IEEE Std 802

e “IEEE Standard for Local and
Metropolitan Area Networks:
Overview and Architecture”




IEEES02 LMSC
& 802.11WG

Hiroshi Mano / Koden-TI.K.K.

IEEE 802 within IEEE and IEEE-SA Structure

| IEEE MEMBERS l

| Board of Directors (BOD) '

| Exec Director & Staff '

Technical
Activities:

many technical societies

Publication Standards Association
Activities (IEEE-SA)

Member & Educational
Geographic Activities
Activities

IEEE 802 LMSC is a
IEEE Computer standards committee of the
Society IEEE-SA and standards IEEE-SA Board of Governors
1 | I 1 committee of the IEEE (BOG)
Standards Compuier Society. Corporate Advisory Group (CAG)
Activities Registration Authority Committee
T 1T 1 11 I T 1 (RAC)
_ Standards Board
" ' ) (SASB)
Administrative Audit Industry Connections New Standards Patent Procedures Standards Review
Committee Committee Committee Committee Committee Committee Committee
(AdCom) (AudCom) (IC Com) (NesCom) (PatCom) (ProCom) (RevCom)
2020/09/15

July 2020/ doc.: IEEE 802.11-20/0007r2
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IEEE 802 EXECUTIVE COMMITTEE (EC)

CHAIR
Paul Nikolich

ing Group/TAG Chairs Appointed Officers
802.11
Brden o023 WLAN 1st Vice Chair | | 2nd Vice Chair
riaging/arc _erne Dorothy James P.K. Gilb Roger Marks
Glenn Parsons David Law
Stanley
802.15 802.18 TAG 'gxecutti"e zecor;'"ng Hibernating
WPAN Radio Regulatory ecretary ecretary WG Chairs
Bob Heile Ray Holcomb Jon Rosdahl John D’Ambrosia (non voting)
802.19 802.24 Treasurer Member Emeritus 80217 802.21
Coexistence Vertical George (non-voting) Resilent Packet Media Indep.
Steve Applications Zimmerman Clint Chaplin Ring Handover Servs
Shellhammer Tim Godfrey John Lemon Subir Das
Member En':leritus 802.16 802.22
(non-voting) BWA WRAN
Geoff Thompson Roger Marks Apurva Mody
HIBERNATED DISBANDED
802.16 Broadband Wireless Access 802.2 Logical Link Control 802.4 Token Bus 802.5 Token Ring
802.21 Media Independent Hanover Services 802.6 Distributed Queue Dual Bus 802.7 Broadband TAG  802.8 Fiber Optic TAG
802.22 Wireless Regional Area Networks 802.9 Integrated Service LAN 802.10 Security 802.12 Demand Priority
802.14 Cable Modems
802.20 Mobile Broadband Wireless Access 802.23 Emergency Services
July 2020/ doc.: IEEE 802.11-20/0007r2
2020/09/15



Participant S TEDDI(I?

e For the development of standards, openness and due process are mandatory.

* Openness requires that any person who has, or could be reasonably expected to have an
interest, and who meets the requirements of these procedures, has a right to participate by:

e a) Attending Working Group meetings (in person or electronically)

b) Becoming a member of the Working Group

c) Becoming an officer of the Working Group

d) Expressing a position and its basis,

e) Having that position considered, and

f) Appealing if adversely affected.

o |EEE Y°IEEE SA DB CIR K CEESMTEET,



Working Group Responsibilities WGOD1EZH

* a) Complete the project from Project Authorization Request (PAR) approval to IEEE-SA Standards Board
approval as specified by the PAR, and in compliance with IEEE-SA policies and procedures.

e b) Use the IEEE-SA document template format.

e ¢) Submit to the Sponsor any documentation required by the Sponsor; e.g., a project schedule or a
monthly status report.

* d) Notify the Sponsor of the draft development milestones.
* ¢e) Notify the Sponsor when the draft is ready to begin IEEE-SA Sponsor ballot.

e f) Only those authorized to access and use IEEE’s data, including personal data, from IEEE systems are
permitted to do so, for the purposes intended, including to support the technical development work on
the standard, and only in compliance with IEEE or IEEE- SA Privacy and data privacy policies.
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QoS Mgt Frames — — — -
TDLS 11w Securi; I [ntl roaming

Management

11r IEEE
Fast Roam Std
802.11 02.11 802.11 802.11

T 802.11
-2016 -2012 -2007 -2003
-1997
. 11
2 TV Whitespace I Throughput p ba|J1 ds 54 Mbps
= >100 Mbps 5GHz
pre] 11lac -VHT
> || | >1 Gbps @ 5GHz
I 11y 119 11b
o 11ad - VHT 11p Contention 54 Mbps 11 Mbps
>1 Gbps @ 60GHz WVE Based 2.4GHz 2.4GHz
Protocol

Jan 20201/ doc.: IEEE 802.11-20/1905r1
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Request (PAR)
Criteria for Standards
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Publish
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1

Requirements
Down Selection Procedure
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Down Selection
Merge

1
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’ TG Draft
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Comment Resolution
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’ TG Draft
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Comment Resolution

ﬁ‘ Internal
Comment Resolution
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Ch#1: Japanese
Ch#2: English
Ch#3: Chinese
Ch#4: Korean
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Cloud server

P s

Airport 1

- S Cloud server
No t’
- £
association g
£
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= AP 2 N [MD ] tagiD=123 ]
APs append local location info BTimd Brosdcast — multiple APS
before forwarding to the server AP 2

may forward w/o association



2 : e G S
= - VNS Wy m‘—':ﬁg:-f“{.,wr,- ,-mt?«.m._ o a 7 i

" d {3 -
SRR e e el Rt i R e T ; S
; '

e . | o :

st

49



PalAS 7

« b— ). > F VAR
e AP: eBCST L —A7ZZiX]

ERS)

=]

=99

e STA: eBCST L — L=

L. I—H(CO>F>VEIRHT S

=

—
(D)
>
el
(¢B)

w

|

)

e

U/

.M.NPI\

W
ey

ém

i
i

I

<
o

<
, (a
<



272

e A>5> WY F)\Tw RO KJ— /A
« SAJRKNIJ—Z=20
e J7AILDTY I (WebR—2)
e SUPSAXLT/\UY MMIHE
« HIAFTIVIEIDZEFD (P77 RLX - IR— b, 7T U —2 3 23REID)

ey Bl— HENEEEEE -

Packets

Set of Files _— File 1 File 2 File 3

Serialize

v Divide
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4.5.4.6 Data origin authenticity

Data origin authenticity is applicable only to individually addressed
Data frames, and individually addressed robust Management frames.
The protocols do not guarantee data origin authenticity for group
addressed frames, as this cannot be accomplished using symmetric
keys and public key methods are too computationally expensive.
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RSA 2048
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DSA L1024N160

DSA L2048N224

DSA L2048N256

DSA L3072N256

ECDSA P256

ECDSA P384

ECDSA P521

X LDR R

Intel Core i7 3.1GHz

Linux

Sign
2,651
14,514
225
874
873
1746
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4,459
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MacOS
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360,304
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Timed Efficient Stream Loss-Tolerant

Authentication (TESLA)

e J>2 1T AF—F 1T —>0D—%E (RFC4082)
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Downlink Frame Sequences

ToDo: separate assoc / no assoc

Beacon(/100ms): Capability, next eBCS Info timing

Probe Req: nothing special
Probe Resp: Capability, next eBCS Info timing

ANQP Req: nothing special
ANQP Resp: broadcast channel, duration, Contents Information

Assoc Reaq: .
g ~4-way handshake / RSN association
Assoc Resp:

eBCS Service Req: start eBCS
eBCS Service Resp: Ack

eBCS Info (periodical, /1s)(auth): Contents information, Security related items,
Signature

eBCS Data(auth): Contents data, Authenticator
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eJanuary 2019 First meeting as a task group
*September 2020 Initial WGLB (D1.0)
March 2021 D2.0 WGLB Recirculation LB

*September 2021 Form SB Pool

*September 2021 MEC/MDR done

*November 2021 Initial SB

*March 2021 Recirculation SB

*May 2022 Final WG/EC approval
oJuly 2022 Revcom/SASB approval
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