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Introduction:

During the January 802.11 meeting I presented a paper contalnlng

proposed working definitions for various portions of a wireless _
network architecture. Other papers were presented which used—

different terms for similar concepts. The differing mapping of
terms and concepts contributed to increased confusion during
several discussions.

As a result, I volunteered (or was volunteered, I am still not
sure of the dynamics of what happened...) to write a paper to
establish a common vocabulary, so that we might communicate more
effectively. During the course of the week, I noticed that tuhe
expected scope of my paper tended to grow.

Several people offereid to send me vocabulary documents from their
firms. Forturnately, (or alas, depending on your viewpoint) ncne
of those arrived in my mail. I‘ve had a very busy couple of
months and probably couldn‘t have processed the additional
information anyway.

I decided to concentrate on sorting out the various concepts
discussed during the January meeting, attempt to place them into
perspective, and see if some modified working definitions could
be derived which would accommodate all (or at least most) of the
various ideas. I have zpproached thzs task with my engineering hat
on - locoking for a set of useful working definitions to build
upon.

This paper respresents my humble attempt at this task.

Within this paper ssveral phrases are commeon. I have taken the
liberty of using abbreviations for these phrases. The
abbreviations used are:

BSA: Basic Service Area

AP: Access Point

APC: Access Point Coverage
DSM: Distribution System Media
DS: Distribution System

ESA: Extended Service Area
NOS: Metwork Operating System

The BSA Controversy:

Of the definitions I presented in January, most were straight
forward and did not generate great deals of controversy, with one
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very notable exception. The definition for BSA stirred up more
conversation that I anticipated. :

During the discussions, I noted—that several differ

were being pushed.

I have attempted to identify the various concepte which 'were
discussed in January. There are fairly. . ; 2t16]
attachments to the phrase "Basic Service Area" (BSA)

It would be productive for us to divorce ourselves from the
preconcsived ideas we have when hearing the term BSA. To avoid
the emotional +trap of the BSA 1label, I have avoided it’s
attachment to any particular model through most of this paper. If
1T helrs, use the <term "duck" (or any other you like) instead of
BSA when thinking about architectures.

To make progrsss we need to concentrate on ideas over the names

of ideas.

I have assumed that the reader was present during the January
meeting. I give enough of the concepts to identify them, but I
maxe no attempt to recount the discussions which occurred during
the January meeting.

For those readers who may have only recently become involved in
802.11, welcome. Hang in here with us, the picture gets clearer
with tizme..

Concep<

Fir - want to summarize the various concepts I have icentified
while ciscussing the definition of BSA.

The Hub or Head End:

(I use "Hub" to refer to both, it’s shorter...)

One oI the areas of controversy results from a mixture of
assumpt.ons.

Some <fclks believe that a wireless network can only operate
correctly (in their wview) if the network is controlled by a
central point (to coordinate who can talk when, etc.). This is
primarily a software protocol / state machine issue.

Some tihink that this coordination is best accomplished by having
control logic reside in a central piece of hardware. These folks
favor topologies which include a physical "Hub" of some type.

This group is motivated by an attraction to protocols which take
a deterministic, time slotted approach to network access.
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To this group, a BSA must include a "Hub" (otherwise the network
wouldn‘t work). B e

A A ———

There are two concepts here:

. - e

1) The desire for a time slotted access protocol.

2) The required presence of a physical Hub for two stations to
communicate.

Thé logical protocol service (percieved as a required part of the
network) is a "traffic cop" function. The assumption is that this
requires a piece of hardware, often called a Hub.

There is no reason that the "traffic cop" function could not be
performed by one station or more stations within a BSA network.

The issue is dependent on the access protocol chosen. If the
protocol chosen requires only one ceontroller, stations could
arbitrate among themselves +to decide which one becomes the
“traffic cop®

The Ad Hoc / transient network model:

Another group of people believe that an important usage pattern
is the "A4d Hoc" network. These people want to be able to arrive
somewhere (maybe an IEEE meeting?) with their portable computer
and be able to communicate with any other station containing an
802.11 LAN adaptor.

To these folks the resquirement for a third piece of hardware (a
Hub) 1is unacceptable. They are concerned over who will bring the
Hub to the meeting. They point out that the regquirement to carry
a Hub around in case you encounter another Wireless LAN capable
computer user 1s inconvenient and impracticable. They are also
unwilling to have their ability to communicate depend on the
presence of an infrastructure wherever they are.

BSA vs. ESA approaches:

One group of people think of BSA as meaning "a single cell of
coverage". They further think of a single cell.of coverage as the
basic building block which is used to make an ESA network. Put
several BSAs together and you have an ESA...

There is a certain attractive simplicity to this approach. It
fits naturally with those who believe that a Hub is necessary.
Some think of an Access Point as identical to a Hub.

As our work progresses we may be able to achieve implementation
advantages by combining similar logical concepts. It is unwise to
make this leap during the definition stage of our work. We will
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be better able to evaluate alternatives (on their merits) if we
keep different concepts logically separated. e

e ik Bt B s s, e P A, e e g

The questions mixed together are:

TR 0

1) What do we call the area within which two
communicate? i

2) What do we call a cell of coverage which is part of a
multicellular system? : L,

3) What object generates / anchors / creates a cell?

Some people think that "Hub® and "Access Point" are different
terms for identical objects. Others think that a Hub and Access
Point perform different functions.

The difference in viewpoint was not always recognized by the
various groups during discussion. This difference showed up
particularly when discussing different network usage models.

Mixed modes of communication:

Another source of architectural confusion comes from <the
intermixing of assumptions regarding communication paths. Ilheard
at least four different assumptions being used at various times.

Consider the path a message travels which is intended to
originate from station A and get to station B;

Case 1:
From A directly to B.

Case 2:
From A to Hub, then to B.

Case 3:

From A directly to B, with a Hub controlling when A will talk and
B will listen.

Case 4:
From A to an AP, and then to B.

Case 5:

From A to an AP, thru a Distribution System, to another AP, then
to B.

I also heard combinations discussed where the message went direct
from A to B when possible, but used a Hub or AP when the direct
path wasn’t possible (I never did hear how the system decides if
the direct path is possible or not).
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All of these cases are results of different assumptions about
network operation. There was alsc a tendency to confuse BSA and .
ESA type networks. : TR DS F i

Repeater operation: }- SEFRERRRE

Some people wanted to use repeaters as a way to get rang
extension. For these folks a message path might be from A, via C, - -
to B. They further think that this is a function which should be --
part of the definition of BSA. e

The logic is that because only station adaptors are being used,
there is no Distribution System present. Therefore, a set of
stations acting as repeaters must be a BSA network.

This approach assumes physical and logical functions are
identical. In defining an architecture, we need to be aware that
not all logical functions are physically packaged separately.

Repeaters logically constitute a Distribution System; they
provide range extension by using a wireless Distribution System
Media. The DS just happens to be implemented in a distributed
fashion, in the same packaging as the station adaptors.

Network Usage Models:

I heard three network usage models discussed during the January
meeting. Thev were:

1) Ad Hoc network, transitory in time and space.

The proponents of this model are interested in portable computing
and the ability to link machires together on the spur of the
moment.

They are opposed to the requirement for a third piece of harxdware
to enable two stations to communicate. The objections were to the
physically separate component, not to the time slotted protocols.
The melding of the two concepts generated opposition to the time
slotted protocols that may not have been intended.

As pointed out previously, the logical "traffic cop" portion of
the issue can be separated from the physical implementation
issue. Either a deterministic, slotted protocol or a statistical
protocol could be used to implement this usage model.

2) Single cell, fixed geographical location.

This usage model was generally described as a single cell of
coverage centered about a traditional network server. Since most
network servers are hard to move, the coverage area tends to be
in a fixed location.
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The model derives naturally from the software architectures of
current centralized network operating systems (ex: Novell). There

was some controversy as to wether this was a Bsx“hetwork or a‘jf

degenerate ESA network of only one cell.

The proponents of this model point out that to make . commercially
viable products, they need to be able to suppdrt this- sitggtion
(since Novell currently has the largest NOS market share).

A wireless LAN adaptor inside a server can be -viéwed as a peer
station adaptor, a logical and / or physical Hub, or a repeater.
The software protocol used is independent of this model.

The catecgcrization (BSA vs ESA) of this model is not as important
2s T=22 support Ior operation with current NOSs. '
23 Multl cell, overlapping coverage area, ESA network.

This usage model was the most easily accepted@ by all. Members
ree that to get arbitrary geographical coverage, we

will neea some type of Distribution System in addition to the
' BT

Most commititee members think of a DS as a set of APs
interconnected together with wire. The intelligence of the DS can
be either distributed or centralized. Our working definitions
should also be flexible enough to include DSs that utilize wired
or wireless media for their interconnections.

Controversy arose because of the use of terms by different people
for different concepts. We need to separate the logical concepts
of ESA cells and BSA cells. If they converge during
implementacion, fine, but there are conceptual differences.

Our terminclogy should not invite us to fall prey to ignoring the
differences. It is important to resalize that the PAR puts forward
two cdifferent types of networks: the BSA and the ESA. In all our
discussions we should remain aware of which one is being
discussed.

Some Analysis:

Many differing viewpoints were expressed. Part of the committee’s
task is to create a solution(s) which accommodates the
requirements of the committee members. The first step is to
create working definitions which will accommodate various product
desires.

Let’s see if we can untangle this situation some.

Two terms in the PAR require additional definition; BSA and ESA.

The PAR states:
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1) DS: "... a distribution system designed to provide range
extensibility will be defined as part of this standard."

2) BSA: "... in which each station can communicate with any other
station in the BSA."

3) ESA: "... in which each station can communicate with any other
station via the defined and managed Distribution System."

In a BSA gtations communicate with other stations. One way to
phrase this is:

BSA = Station Set + X

What is X in <this equation? Are any compenents other than
stations required or desired?

In an ESA stations commuaicace wirch stations via a DS. The
equation for this is:

ESA - Station Set + DS
Consicder the fcllowing logic:

A BSA and ESA nstwork are not identical. The =D2AR states that =z
ESA network has a DS and a BSA network does not.

Thereifcre; X not = DS.
Let’s investigate further inte what X may be.

most elemental wireless network situaticn. One

Let’s consider e
a very uninteresting network. Few (if anv of us)

L~
station alone 1is
would s=2ttle <for two stations as an upper limit. Yet, <two
stations is the ocbvious minimum  reguirement for network
communicaticn.

A minimal network must enable two stations to communicate.

Applying the time honored KISS principal says that the simplest
way for two stations to communicate is directly. The addition of
any other component increases complexity.

The controversy in January was over the requirement for “"direct®
communication between stations. There were three objections
raised.

Let’'s examine the objections:
Problem

i:
How would <cthis ply to an ESA network since mocst people have
accepted the concept of an Access Point?
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The concern i1s that if messages pass from station A, thru one or
two APs, and then to station B, the requirement for dlrect
communication from A to B is v10lated :

This perceptwon is a result of the lntermleng of the loglcal
functions of BSA and ESA cells. P

The "direcct" iénguage was used only for the BSA definition.

We already know (from the PAR) that additional infrastructure is
raquired £for an ESA network {(i.e. the DS). Stations are not
reguired to communicats directly when operating within an ESA. In

]
fact tThe PAR says thev ccmmunicats via the DS.

iZ & BSA network =tThsrs is no DS and <=zhersfsre no confliict i3
presenctsd Dy the “direct" wording

Problem 2

The 1éir Zisallow ths use of =a Hul
archiztect

The Zixzst s "traZfic cep" function is perceived
as necessa The inaticn of wnen

(o}
iy
ct D‘

nat *the traffic

As poinzts =) adortion c¢f a protocol which
rsguixess E 2 ing o ol p does not necessitate a
dedicatsd ct=xwvsical Hub mcdule -~ fact the rsquirement for =
dedicated XHu: component for & 3253 is strongly objected to by
manv

The

throu

It is

which

not a

If +traff:ic lways passes through a Hub, the Hub is likely
providing a range extension function.

Range extens:on is the defined purpose of a DS and is part of an
ESA network. It is contradictery to have a Hub as part of a BSA
for purposes of range extension. Again the argument does not
apply to a 3SA network.

If the Hub 1s not proviéing range extension, the presence of a
physical Hub is of no posit.ve zensfit to the architecture (since
it’s traffic cop function dzes rnocx reguire an additional physical
component)
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The logical conclusibn :s that a BSA does not contain a physical
Hub component (though a2 BSA network may contain the "traffic cop"
functionality).

Problem 3: .

The desire to -allow -stations to act as repeaters to achieve
extended range. h
The entire purpose of using stations as repeaters is to provide
range extension. Thﬂ% iz a type of 2S. It's presence changes the
scope of the conversat:.con frem a BSA network to an ESA network.
It 1s not an argument whic h aprlieszs T2 a BSA network.

ceneclusion:

n

The conclusion is that X is, in Ffact, Null. This says that a BSA
network is a collecticn ¢f Stations. With only stations in a BSA,

Z':‘

the only wav they can communicate is dlr:c:ly, from station to
itation. Our TWC eQUBIISR have now seccme

BSA = Station Sex.

ESA = Station Set - [S.
Different sets of staticns are diffzrsnt phvsical networks.

v The same physical
a DS t¢ access an

that BSA and ESA networks mavy cc
ne .
her mveople use an 24

e
acs. Within a room scme peopl
infrastructure at the same time ta
fcc 3SA tOo exchange informat:

ail the usage models anéd functicnzlity desirss expressed in
Januvary can be met by The zcorticn ¢ a2 zmall set ¢i appropriate
werking cdefinitions. -

fter sorting throuch <The assumptions andéd =motional coatent of
vanuary's discussicns, we see that, ¢iven tTxe context of a BSA
network, the objections to the woréd "dirsect® are misplaced.

Because of the emotional attachment to the term BSA, I hesitate
to attempt a definition. However, we are obligated by our PAR to
provide further definition for a BSA.

Please set any emotional perceptions aside (as I grab the BSA
tiger by the tail) and consider the following set of working
definitions. The proposed set provides th minimal necessary
definitions of the components of BSA and ESA networks.

After a great deal of discussion, I belizve that the offered
definitions really d&o satisfy all <the functional requirements
rresented by 802.11 memkerz in Januaz-.

Several people pointed cut that a wireless network is inherently
three dimensional in nature. I have modif:z4 the definitions to
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1 ,ff,ln;p‘f,.



March 199t —— e “—Doc: TEEE P302.T1/91-29

452 ranguage that orientad toward three dimensional thinking.
This leads to. the use of "volume" in place of "area".

The PAR refers to areas. For consistency I have left the terms
3SA and ESA as is (instead of BSV and ESV). While not as
Z3chnically correct, it is probably more descriptive to-initial
z2acders :zI the scandard.

Werkizng Refinrcions: - o e

3TzzTins vita the simplest wireless network component:

Sris@sfase [ StszTzonm

% $TaTIl:I 13 anT comput:sr which contaias an implementaticn oI oaz
3C2.11 MAC and P2HY

FrsceedinT T the most zlemental wireless network:

sefizizicn . [Baszi:z Serv:ice Areal:

A Basic Ssrvice Arsa (2SA) is that volume within which =sach
stTaticn can dirsctly ccommunicate with any other staticn T
~xg BSA

And acddresssing the ESA nstwork components

Definiticn 7 (Access Foint) e .
Access zpeint (AF) is the term used for a fixed radiation peint
crovided -7 a Distributicon Svstenm -

Definiticn { (Access Peinc Coverage area): .

An Access Fcint Coverage axsa (APC) is that volume within which 2
staticn can dirsctly comnmunicate with the Access Pcinz

Definizion 5 (Discribucicn.  System Msdia

The Istrzzuticn Systam Media (DSM) is <the mediz ussd by &
Distributicn System to intsrconnect access pcints.

Derinition 6 (Distributicn System):.

A Distributicn System (DS) is defined to be That system, which
links a set of Access Points together, in such & way <thact
stations within APCs, can communicate.

Definition 7 (Extended Ssrvice Area): )
An Extended Service Area (ESA) is the sum of ths A2C
a Distribution Svstem's Access Foints.

w
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