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) \ /Summary of proposed changes.\
Extending B3 frame formats to sy
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include WDS support' ~ Connectivity combinations
Revision 1.0 ¢ Performance:
~ Header lengths
- Dupli lon / Mi
Davld Bagby - Frame flitering
Bob O'Hara = This presentation will comment on each of
Dave Roberts these subjects.
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¢/~ Guidance from August 94 ™\ / e ] \
meeting: Connectlwty cases.
* Get functionality correct as highest priority. ¢ 10 connectivity cases:
= Efficiency improvements follow functionality - 5 cases from 236
in priority. - 5 addilional cases

* Usling this guideline, this paper analyzes
functionality first, performance improvements
second.
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/ B3 Connectivity cases. \ / Additional cases \

¢ Committee discussion has been using loose
terminology, resulting in less than optimum
analysis.

* Stricter terminology and attention to

notational detall are required to correctly
understand all the cases.

¢ Therefore, the first step in the analysis is to
establish more precise terminology...
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/ Terminology problems: \ / Terminology problems: \

» STAn has been used to describe both a * The loose english concepts of “within a BSS”,
station and a station’s address. “within an ESS”, “a member of a BSS”,

APs, and their address are described as APn. “associated” and “in the same physical
— This obscures the fact that APs ARE Stallons. volume” have been used interchangeably.

~ This obscures the fact that APs straddle wo logically - This has caused much confuslon among members.
ditferent address spaces. - There are several of these cases depending on how the

» The two address spaces could physically be the loose terms are interpreted.
same.
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/~  Let'sget more formalin ™\ / B3 notation: N\

terminology.
* Maddr(sta) == 802.11 MAC address of a STA.

- This can only be a wircless medium address as that Is the
only address apace used by 802.11.

- This notatlon s for 802.11 stalions.
— This covers both STAs and APs, since APs are

B3 uses the following concepts:

SA = source address

DA = Destination address

VIA = the address of the (single) AP which is

addressable STAs within the 802.11 MAC address space. a member of a speciﬁc BSS
» DSaddr(sta) == the DS address of an AP. — This name was changed to BSSID during the August
- T_hls i the address used by the DS to address the DS meeting.
gide of an AP. s “To bit": indicates if a frame was “to” an AP.

- The detalls of the DS address space are dependent on the

DS Implementation and outside the scope of 802.11. “From bit”: indicates if a frame was “trom” an

- The single DS Imp Hon that 802.11 Imp Is AP.
when a DS is implemented using an 802.11 wireless
medium.

i . Errznw/ QL Y= TTRST

/ The connectivity categories: \ [ Infrastructure cases: \
* Infrastructure cases e Case 1: STA to STA, via DS; first link
. Independent BSS ("Ad-HOC") cases - iample: Frame from St destined to $2, entering DS vla
= [relaas 05 cases « Case 2: STA to STA via DS; last link
* Mixed terminology cases - :gmple: Frame from S1 destined to S2, exiting DS via

« Case 3: STA to AP; frame destined for AP
— Example: Frame from S$3 destined to AP3

* Case 4: AP to STA; frame originated by AP
- Example: Frame from AP3 destined to S$3
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/ independent BSS (“Ad-Hoc”) \

cases:
» Case 5: STA to STA direct.
- Frame orlgl by $4 destined for S5.
WK B21 11 Frreasanionn Jasm 700 L ~=g1} Tk tai e 18 /

f Mixed terminology cases: \

e “Overlapping”, “within”, “when a member of”
etc.

* More later, after we have examined the
concepts that are being intermixed...

Liin o T mvn—;n—/

/ Architectural “transit points”:\

* Originator of a frame.

* Terminator of a frame.
¢ Transmitter of a frame.
¢ Receiver of a frame.

\mﬂ:‘:‘...w L= o

1/ Wireless DS case: \

* Case 6: AP to AP, distributing (a case 1 or 2
frame) via the same (i.e. in-band) wireless
medium as that used for either the first OR
last link.

TITETT Ronreses B T Tom v TS

/ Separate overloaded concepts\

¢ Analysis of case 6 points out that we are still
mixing concepts and overloading different
concepts onto address fields.

T W77 Frvwvmon Tooe T8 L0 T e

/ Architectural “transit points”:

The term “source” has been used to refer to
both the Originator and the Transmitter of a
frame.

The term “destination” has been used to refer
to both the Destination and the Receiver of a
frame.

Confusion occurs because we do not always
mean the same thing by “source” and
“destination” in all cases.

This Is probably because our brains have
been constrained by thinking about networks
with zero levels of indirection.

* The 802.11 architecture is a 1 indirection level
system.

L4 gy sy =gy L1 TR e i
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/ Architectural “transit points”: \

* In the Ad-hoc cases:
- Orlglnator = Transmitter = “source”

¢ Infrastructure cases:
~ The VIA ptin B3,is a gnition that in i
an ESS, “receiver” does NOT always equal “terminator”.
- Case 6, also paints oul that if you have a WDS,
“orlginator” does not always equal "Uransmilter”.
» This leads one lo introduce the concept of “RA”.

WL W2 11 Fonnarimin Bow 198 L= Tok i e e

[ Frame direction wrt DS \

802.11 has also found it necessary to specify
the direction of a frame with respect to the

This is done by bits in the FC field of the
frame header.

“To bit” == Frame is entering the DS from the
wireless medium via an AP.

“From bit” == Frame is exiting the DS via an
AP onto the wireless medium.

ATTTETT Favermien w1190 To 11
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/ Consider cases concepts \
separated out...

* Before optimizing the addressing needed for
each case, we must clearly understand which
address is needed for each case and why.

¢ Note: A claim that four addresses are needed
in every message is not going to be made.

FITET T Faveeialon Frew 1000 Lo

f Let’s name these different \

\ - “From AP" is changed to “From DS"
TV Wovvertms Taow 1901 Ton 11

addresses.
s Let [ variable ] == the value of “variable”;
* [SA] = Maddr (of the STA which originated the

frame).

~ This is consistent with the term SA as used in other 802
standards.

e [DA] = Maddr (of the STA which is the final
destination of the frame).

~ This Is consistent wilh the term DA as used in other 802
standards.

* [RA] = Maddr (of the STA which is intended to
receive the frame off the 802.11 wireless
medium).

» [TA] = Maddr (of the STA which placed the
frame onto the 802.11 wireless medium).

TTT Poavastis rars oo Tage 00 =T

f Frame direction wrt DS \

The truth table for these bits is:
TO | FROM| Meaning
False | False | “Direct, not via a DS”

False | True | “Frame outbound from DS”
True | False | “Frame inbound to DS
True | True | “Frame wirelessly distributed”

The concept is not to / from an AP.
The concept is to / from the DS.

We should correct the names of the bits:
- “To AP” is changed to "To DS"

[T T

/~ Independent BSS (“Ad-Hoc”) \

cases:
¢ Case 5: STA to STA direct.

» Example: Frame originated by S4 destined for
S5.

- [SA] = Maddr(S4)

- [DA] = Maddr(S5)

- [TA] = Maddr(S4)

- [RA] = Maddr(S5)

- [Yo] = False

— [From] = False

TITHETT Frvserras Feom THE Lo TETH it
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/ Infrastructure cases: \ / Infrastructure cases: \
o Case 1: STA to STA, via DS; first link * Case 2: STA to STA via DS; last link
* Example: Frame from S1 destined to S2, * Example: Frame from S1 destined to S2,
entering DS via AP1 exiting DS via AP2
- [SA] = Maddr(S1) - [SA] = Maddr(S1)
- [DA] = Maddr($2) - [DA] = Maddr(S2)
- [TA] = Maddr(S1) - [TA] = Maddr(AP2)
- [RA] = Maddr(AP1) - [RA] = Maddr(S2)
= [To]l = True ~ {To] = Faise
» Frame is Inbound to DS - [From] = True
— [From] = False » Frame is outbound from DS

\'ﬂ'ﬂ.n Foreemaies R THT = T T ST ST Foverrvstoes Wie TR T it BTN T

/ Infrastructure cases: \ / Infrastructure cases: \
» Case 3: STA to AP; frame destined for AP * Case 4: AP to STA; frame originated by AP
* Example: Frame from S3 destined to AP3 * Example: Frame from AP3 destined to S3
~ [SA] = Maddr(S3) - [SA] = Maddr(AP3)
- [DA] = Maddr(AP3) ~ [DA] = Maddr(S3)
~ [TA] = Maddr(S3) — [TA] = Maddr(AP3)
- [RA] = Maddr(AP3) - [RA] = Maddr(S3)
- [To] = False - [To] = False
» frame is NOT Inbound to DS, it is destined to the AP. » frame Is NOT Inbound lo DS
— [From] = False — [From] = False
» frame Is NOT outbound from DS » lAr:me is NOT outbound from DS, it originated at the

\'rrmﬂ:m... Foe 17 TR 18 TTT W1 Fovnarmation Fovs 1900 Foem 10 Lo L]

/ Wireless DS cases \ ( Wireless DS general case \

Logleal Mabribution Servics /
Aszociation information

Case 2

K,m‘_m:wa—w_wﬂ_r/ = m_n_/
7T Fresen = ~ TTT T 11 Fovws etoes bore 1880 L3 = e
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/ Wireless DS case \ / Wireless DS case \
» Case 6: AP to AP, distributing a frame via the ¢ Note: with all four addresses, it is possible to
wireless medium. handle an arbitrary number of WDS hops.
* Example: Frame from S1 destined to S2, « This provides a general solution for wireless
transiting a wireless DS between AP1 and distribution.
AP4
- [SA] = Maddr (S1)
~ [DA] = Maddr (S2)
- [TA] = Maddr (AP1)
~ [RA] = Maddr (AP4)
- [To]=True
» frame IS inbound to DS from the wireless medium
~ [From] = True
» frame IS outbound from DS onto Ihe wireless

\ madium / \ /
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( Mixed terminology cases \ / Mixed mode case analysis \
* Many loose terms causing confusion: ¢ The cases under discussion are those where
- “Overlapping" a STA desires to both make use of the
= "within" services of an ESS, and also be able to
- “when a member of* communicate directly with another STA.
= “In the same volume as” » There are 3 combinations which cover the
- "Associated with" permutations.
e . ) » The key is to understand that the state of a
* The key concept is Overlapping coverage STA (wlith respect to membership in an ESS)
volumes. is orthogonal to the communication method

used for any particular frame.

/Let’s Consider the mixed mode\ 4 Mixed mode case diagram \

cases wrt SA, DA, RA, TA, To, &

From...

Mixed mode cases A, B, C
===

e T T 1 \n'rn‘. e T N T e 1Y
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4 )

* S1is a member of a BSS which contains AP1
and is Associated with AP1,

AND

» S7 is not a member of the same BSS.
- [SA] = Maddr ($1)
- [DA] = Maddr (S7)
— [TA] = Maddr (S1)
~ [RA] = Maddr (S7)
- [To] = False
» frame la NOT inbound to DS from the wireless
medium

~ [From] = False

» frame Is NOT outbound from DS onlo the wireless
medlum

Mixed mode case A

e T T TSI e 18

~ ™

¢ S1is a member of a BSS which contains AP1
and S1 is Associated with AP1,

AND

* 57 is also a member of the BSS which
contains AP1 and S7 is Associated with AP1.
- [SA] = Maddr (S1)
- [DA} = Maddr (S7)
— [TA] = Maddr (S1)
- [RA] = Maddr (S7)
- [To] = False

» frame la NOT Inbound to DS from the wireless
medlum

- {From] = False
» frame Is NOT outbound from DS onto the wireless /

Mixed mode case C

medium

11 Fasasiminn oy Toge 10 DOC MM e 1B

~

f BSSID vs mixed modes

« [t is desirable to have a BSSID so that
receiving STAs can filter incoming msgs
based on BSSID.

rois | In fil

ing and

~Inp , the
Multicast mags.
* BSSID is substituting in our shared media
environment for the concept of a “logically
separate media”.

i_'l

.

[ Mixed mode case B

* S7 is a member of a BSS which contains AP1
and is Associated with AP1,

AND

* S1 is not a member of the same BSS.
- [SA] = Maddr (S1)
- [DA] = Maddr (S7)
- [TA] = Maddr (S1)
- [RA] = Maddr (S7)
~ [To] = False

» frame Is NOT Inbound to DS from lhe wireless
medium

- [From] = False
» frame is NOT outbound from DS onto the wireless

TETTETd s 11

|| medlum
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All three of the mixed mode
cases are the same.
Wrt SA, DA, RA, TA, To & From, all three
mixed mode cases are identical.

All three mixed mode cases are also identical
to case 5 (direct communication).

B3 contains confusion when it talks about the
address of the BSS, within a ESS of which S1
is a member, and overload this concept with
BSSID.

So let's examine the concept of BSSID...

¥

[{ g e T

L T

4 N

BSSID vs mixed modes

The key question: What is the BSSID that
should be used for mixed mode cases A, B
and C?

Answer: The BSS that contains both S1 and
S7.

This may or may not be the same BSS which
contains AP1.

Lets look at each case closer...

e e Fage 41 B e i
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/ Mixed mode case A \ / Mixed mode Case A BSSID \

* For the frame going from $1 to §7:
» BSSID must = “Ad-Hoc A"

 This is the only piece of info common to both
S1 and S7.

HEBN) = Mager{ )

Mixed mode case A
__..
v

AS3I0 & “Ad-Hoe A"

TR TR L T \ern e = T

/ Mixed mode case B \ / Mixed mode Case B BSSID \

« For the frame going from S1 to S7:
* BSSID must = “Ad-Hoc B"

EEBIC = ReGUTALY)
¢ This is the only BSSID known to S1.

* This is the only piece of info common to both
S1 and S7.

—

ASHID = "AkHaoe B

K.mm. o) T BT T \mﬂmmmﬂ. L TS

/ Mixed mode case C \ / Mixed mode Case C BSSID \
* For the frame going from S1 to S7:
( e ST N\ * There are two choices for BSSID:
- “Ad-Hoc C”

— Maddr(AP1)
» Either will get the msg from the source to the

destination without causing any problems at
an AP.

Mixed mode case C - [To] = {From] = Faise, so APs wlll not attempt to process
—_— the frame.

\ BSHI0 « “Ad-Haz C° /

\ﬂmuu L TSV 1T %u—-ﬂ-‘ﬁ Tom o1 T e et
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/ Direct communication BSSID ™\
conclusion

* The BSSID must be that of a BSS of which
both the Source and Destination stations are
members.

— This allows both choices for Case C.

* Such a BSS always exists for direct

communication cases.

¢ The choice of BSSID to use for mixed mode
case C can be unspecified by 802.11 - either
works from the MAC viewpoint.

— The cholce of which to use and/or try firstis not of
slgnificance to 802.11 MAC operation.

AT T

/" Using ESSID to find BSSID )

+ In an ESS, a STA learns about local APs.
» What it learns is { ESSID, Maddr(AP) } pairs
— Contalned [n beacons et
¢ STAs wishing to join a particular
administrative group, pick an AP by using the
Maddr(AP) of an AP which belongs to the
desired administrative group.

T7 Frvas ams faes 1 = =]

r Independent BSSID values \

¢ Conclusion: For Independent BSSs, BSSID =
Maddr( the STA which initiated establishment
of the BSS).

* This supports as much differentiation
between different IBSSs as desired.

¢ Thus broadcast, multicast filtering by BSSID
is provided.

/ Infrastructure BSSID values \

* For BSSs which are part of an ESS:
BSSID = Maddr(AP).

RTT a0 17 Forarstaan faew 1990 Tem bt TEE e 18

/~ Using Ad-Hoc admin group to\
find BSSID.
¢ The BSSID of an IBSS = Maddr( the STA
which initiated establishment of the BSS)

¢ The same mechanism used by a STA to find
BSSID from ESSID is sufficient.

+ A STA wishing to join an IBSS simply selects
a Maddr which corresponds with the desired
administratlve grouping.

TATHT 1T Forvamion fave 100 Toee 11 Lo

Mixed mode interaction
conclusions:

¢ At any given instant:
A STA may be a member of zero or 1 ESSs.

AND

A STA may be a member of as many IBSSs as
it desires.

s Since APs are STAs, this also applies to APs.

[ Tow 10 LI T
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4 )

WDS components

WAL war 11 Fevenawias W 100 T aWI e

=

Logically, 1BSSs are used to "\
build WDSs.

* Two APs must be in direct communication or
they can not be used to wirelessly distribute a
frame.

+ Interestingly, the BSSID of the /ogical IBSS is
not required within the case 6 frame.
- See case & frame examples later in paper.
* Only a DS need know how APs are related.

= {In order to ligure out which APs to use to wirelessly
distribute a frame).

~ it were needed, the fogleally correct BSSID for a case 6
frame Is the ID of the BSS which contains both AP1 AND
AP4.

— Whether a DS actually does, or does not, set up the
logical IBSSs is Irrelevant to Lhe 802,11 MAC.

— Moblle STAs nelther need to know, nor csre, about these
logical BSSs.

Ta 1 K T T

L=y EE wwia e 08

/0bservations about WDS case:

= Case 6 (WDS) is the only case where all four
logical addresses can actually have 4 distinct
values.

= In all case 6 “hops”, the |ogical Distribution
Service, is invoked.
~ Roquirad in order to nccess the Assoclation information
to defermine how to disiribute the original frame from S1
to 52,

— Whether this f lonality is Imp
physical AP Is not relevant.

within a

TTTTE 1T anwvimn Tare T80

T ¥ T e

/ Logically, IBSSs are used to
build WDSs.

Digtribution Systom Madium

Logical Distribution Servics /
Assoclation Information

\lﬁu oy

Fo T W e 1T

/ Observations about WDS case:\

¢ Case 6 is only required for wirelessly
distributed DATA type frames.
¢ Control frames never transit a DS.
- RTS, CTS, ACK, POLL
» Management frames never transit a DS.
~ They are always b directly Icating STAs
- STAto STA in a BBS
— STA lo AP in an ESS
* Only Data frames are ever Distributed and
hence transit a DS.

\mm..h.._....m

LT T LT

( WDS Data frame support. \

* We should enable support of WDS.

» Wirelessly distributed msgs are identified by
[To] = [From] = true.
¢ WDS link msgs use a WDS Data header.
- Provides support for WDS links.

- Only a small amount of addItional information Is needed
(above a normal Data header) for specilic msgs.

» One address

- Qverhead cost Is only paid for msgas that are actually
wirelessly distributed.

- No other msgs have increased overhead.

J

TEE T e 1

\nmm

T
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a )

WDS Data header
83 DATA headie IT"’ I uspU I

v

Present IFF [To] = [From] = TRUE In FC flekd

TITwiT Fyaaion ome THT Tam 01

EEThwim v ih

/ Header Address field contents\
for each msg type:
* RTS

- all examples
» [ SA fleld ] = TA = Maddr({ iransmiiting STA )
» [ DA field ] = RA = Maddr( recelving STA )
» [ To DS] = False
» [ From DS] = False

* CTS
- all examples
» [ DA field ] = RA = Maddr( receiving STA )

» [ From DS} = False

» [ To DS] = False

T

/” Header Address field contents
for each msg type:

+ DATA & Mgt
- Case1
» [ BSSID field ] = Maddr (AP1)
» [SA fleld ] = Maddr ($1)
» [ DA fleld | » Maddr (S2)
» [ To DS} = True
» { From DS] = False

N —

Foge 01

/ Impacts on frame headers: \

* Now that we have explored the previously
overloaded concepts, lets look at what this
means for frame headers...

T W03 11 Traneriwan v 1H0 Fagn 13 BT vaia ey e

ﬂ-leader Address field contents
for each msg type:
e ACK

- all examples
» [ DA fleld ] = RA = Maddr( recelving STA)
» [ To DS] = False
» [ From DS] = False

e POLL
- all examples
» [ SA fleld ] = TA = Maddr( transmitting STA )
» [ To DS] = False
» [ From DS] = False

\lnm-m...d-nﬂ-m- T=n

/ Header Address field contents\
for each msg type:

* DATA & Mgt
- Case2
» [ BSSID field ] = Maddr (AP2)
» [ SA fleld ] = Maddr (S1)
» [ DA fleld ] = Maddr (S2)
» [ To DS] = False
» [ From DS] = True

T bWt e 0
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Header Address field contents
for each msg type:

+ DATA & Mgt
- Cased
» [ BSSID fleld ] = Maddr (AP3)
» [ SA field ] = Maddr (S3)
» [ DA fleld | = Maddr (AP3)
» [ To DS] = False
» [ From DS] = False

B s o T rm:w/

( Header Address field contents
for each msg type:

- DATA & Mgt
- Cases 5,A&B:
* {caee 5 example shown)
» [ BSSID fleld ] = Maddr (ad-hoc initiating STA)
» [ SA field ] = Maddr (S4)
» [ DA fleld ] a Maddr (S5)
» [ To DS) = False
» [ From DS] = False

ETE 821 11 Frowansacon Mo 1944 Fagm 41 [ T

/ Header Address field contents
for each msg type:

e DATA (WDS DATA support frame)
- Case 6
(using 236/B3 fleld names)

» [ BSSID fleld ] = Maddr (AP4)
* Ia actually RA fleid

» [ SA fleld | = Maddr (AP1)
* le actually TA fleid

w [ DA fletd ] = Maddr (S2)
* I8 sctually DA flekd

» [ Orig SA ] = Maddr (S1)
* s actually SA fleid

» [To DS ]| = True

» [ From DS ] = True

LT ey T 11 L

Header Address field contents
for each msg type:

* DATA & Mgt
- Case 4
» [ BSSID fietd | = Maddr (AP3)
» [ SA field ] = Maddr (AP3)
» [ DA lield ] = Maddr (S3)
» [ To DS] = Falge
» [ From DS) = False

Header Address field contents
for each msg type:

« DATA & Mgt
- Case C
» [ BSSID field ] = Maddr (AP1) or Maddr (ad-hoc
initialing STA)
» [ SA field ] = Maddr (S1)
» [ DA fleld ] = Maddr {S7)
» [ To DS) = False
» [ From DS] = False

WIT ST 1T Foweviwrion Fom 1900 L= Lo e

/ Header Address field contents

for each msg type:

* It is proposed that for the WDS Data header,
the fields be renamed to accurately reflect
their function.

* The case 6 example would become:

DATA (WDS DATA support frame)
- Case 6

» [ RA 1= Maddr (AP4)

» ( TA ] = Maddr (AP1)

» [ DA 1= Maddr (S2)

» [ SA ] = Maddr (S1)

» [To DS ] =True

» [ From DS ] = True

RTU BT Prosemamion Vore 194 Fepn 13 T SR pee 10
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Header Address field contents N\
/ for each msg type: \ c Extended B3 Headers

+ WDS DATA header field names: W Dur

]FCIRA]DAITAISDquFmglIDur ISA' . C

'1'|-| 'n(-[')
BElE

>

CK
F

m Dur
[oa]

Dur

B

s P

[}
=4

L

BssiD]  [SA |
* DATA/MGT

[FC[BSSID[0ASA [ Seq # [Frag # | Dur |
« WDS DATA

\ / \ |Fc| RA |DA|TA|Seq# |Frag# [ Dur [SA] /
T1T Frasammors iy 1 Tog 17 (23 TR T Frendstminn Fors 1908 Tem 1t TEC #odid sen 18

/" Mixed mode case corrections to ( B3 Section 2 State Diagram ™\
B3 section 2 text. Corrections

» Now that we understand the mixed mode
cases it becomes clear that the transmitting
station state diagram in sec 2.5 is incorrect
and needs to be corrected.

The existing states described in B3 section 2
are still correct, but the division of services is
not.

The correct dependency on STA state is sets
of allowable transmit frames, not services.

Any frame can be received at any time, but if
not in a correct state at the receiver (e.g
authenticated), an error occurs.

arET e mmr/ %--—M T L — AT

/ Station States \ / STA State vs frame types \
* State 1: :
- Inltlal start state, Unauthent d, Ui | J DeAuthentication
¢ State 2:
— Auth not A " Awl:on
s State 3:
= Auth and A

\mm i B \“muummh.m T nxm...../
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WDS Extensions to B3

Doc: IEEE P802.11-94/248a

/ STA State vs frame types \

¢+ Class 1 frames (anytime)

- Legal from within States 1, 2and 3
— Control Frames

» RTS

» CTS

» ACK

» Poll
- Mgl Frames

» Probe R/R

» Beacon

» Authentication

* Buccesa anables Clats 2 tramee,
+ Fallura leaves STA in State 1.

LR

/ STA State vs frame types \

* Class 2 frames (IFF Authenticated)
- Legal from within Stales 1,2 and 3
- Data frames
» Agync data
+ Diract only NOT toftrom DS
- Mgl frames
» ATIM
» Assoclation R/R
*: Succean snsbles Claos 3 Iranies,
* Fallure teaves STA In siale 2.

L=

/ STA State vs frame types \

¢ Class 3 frames (IFF Associated)
- Legal from within States 1,2 and 3
- Data frames

» Async Data
« Direct and indirect slicwed

— Mgt frames
» Privacy A/R
» Reagsocistion /R
» Dissasoclation

- contlnued...

L= TR e i E

/ STA State vs frame types \

¢ State 1 -> 2 transition

-$ | Authentlcation frames seq transitions
to state 2.
=L o L e o

( STA State vs frame types \\

¢ State 2 -> 3 transition frames

-8 ful A tation frames seq transitions lo
state 3.
\mm i . T

( STA State vs frame types \

¢ Class 3 frames (IFF Associated)
- CF Frames
» CF Data frames

* CF DATA
+ CF DATA + ACK

» CF Control frames
« CFEND

J

T owin 1y
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WDS Extensions to B3

Doc: IEEE P802.11-94/248a

/ STA State vs frame types \

* State 3 -> 2 transition frames

- Di {ation: STA now Ui lated, so back to state
2 and Class 2 frames.

WEL 001 11 Povsseusinm Pow 1990 Fage 11

DO e v 1 h

//

¢ Motion: That in order to provide WDS
support, the extensions and corrections to B3
contained in 94/248 and 94/248A be adopted
and that the changes be incoroprated into
draft B4.

Conclusions:

~

/ STA State vs frame types \

TITWETT P Tors THA Tt

« State 2 or 3 -> 1 transition events
- Current draft assumes Authentication Is aged during
Inactlve periods.
— This can result In “disauthentication™ as an error
response.
~ Di => DI
and Class 1 frames.
» (As shown In B3 state diagram.)

itlon, 90 Is back to State 1

T twan e 18
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