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Arhitektura IEEE 802.11 (1)

IEEE 802.11 standard definise dva tipa servisa:
Skup baznih servisa (BSS, Basic Service Set)

Cini ga skup stacionatnih i/ili mobilnih stanica i
opciono centralna bazna stanica

Centralna bazna stanica se naziva pristupna
tacka (AP, Access Point)

Prosireni skup servisa (ESS, Extended Service
Set)

Cini ga dva ili viSe BSS-ova modusobno povezanih
Distribucionim sistemom (DS, Distribution
System) koji je Cesto zicana mreza (LAN)



Arhitektura IEEE 802.11 (2)

Postoji dva rezima rada u okviru BSS-a:
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Arhitektura IEEE 802.11 (3)

ESS: Extended service set

BSS: Basic service set =
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§ )
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Format IEEE 802.11 okvira

U 802.11 standardu, postoji, u osnovi, tri tipa okvira:

1) Upravljacki okvir (Management frame)
Vrse nadzorne funkcije. Koriste se u
pridruzivanju ili napustanju 802.11 mreze kao i
premestanju asocijacije (ASi u ASj)

2) Kontrolni okvir (Control frame)
Koriste se za pristup prenosnom kanalu i za
potvrdivanje prijema

3) Okviri podataka (Data frame)
Koriste se za prenos korisnickih i kontrolnih
informacija



IEEE 802.11 Okvir podataka

Okviri podataka prenose podatke formirane protokolima
na visim slojevima.

MPDU (MAC PDU):

2 bytes 2bytes 6 bytes 6 bytes 6 bytes 2bytes 6 bytes 0to 2312 bytes 4 bytes

FC D Address 1 | Address 2 | Address 3 SC Address 4 Frame body FCS

£
2 bits 2 bits 4 bits Thit Thit 1hit Thit Thit 1hbit 1hbit 1 bit

Upravljacki okvir: Type = 00

Kontrolni okvir: Type = 01

Okvir podataka: Type = 10



Kontrolni okvir (okvir za nadzor)

Koriste se za pristup prenosnom kanalu (RTS/CTS) i
za potvrdivanje prijema (ACK)

RTS:

2 bytes 2 bytes 6 bytes 6 bytes 4 bytes

FC D Address 1 | Address 2 FCS

CTS ili ACK:

2 bytes 2 bytes 6 bytes 4 bytes

FC D Address 1 FCS

FC (ACK):l0 0|1 0|1 011




Seme adresiranja (1)

Postoji 4 razlicitih mogucnosti da se uspostavi Sema
adresiranja pomocu polja To DS i From DS:

To DS |From DS |Adresal Adresa?2 Adresa3 Adresa4d
0 0 Odrediste |Izvoriste BSSID N/A
0 1 Odrediste |Predajni AP |Izvoriste N/A
(BSSID)
1 0 Prijemni AP |Izvoriste Odrediste N/A
(BSSID)
1 1 Prijemni AP |Predajni AP |Odrediste |Izvoriste

Napomena: Predajni AP/Prijemni AP = BSSID (infrastrukturni
rezim rada)




Seme adresiranja — Napomene

2hytes 2bytes 6bytes  6Gbytes  6bytes 2bytes 6bytes 0to2312bytes 4 bytes

FC D | Address1 | Address2 | Address3 | SC | Address4 Frame body FCS

L/ i

‘ Adresaye/uvek adresa prgyﬂnika. Sve stanice ‘
filtriraju ovu adresu

<

/ yd
| Adresa2 j/e/uvek adl;efa predajne stanice (skoka) |
7 7

‘ Adresa3 je/adf‘esa kona¢nog odredista ako ona nije ‘
definisana u polju Adresal

yd

Adresad4 je adresa konac¢nog izvorita ako ona nije
definisana u polju AdresaZ2




Pregled adresnih sema

To DS = 0; From DS =0

To DS =0; From DS =1

| |
|ESS BS5-ID |
| | |
B 123 4 A

AP'.____r::::

Slucaj 1. (ad hod rezim rada)
BSS-ID za filtriranje u prijemu

Slucaj 2. (infrastrukturni rezim,
AP = BSSID)




Pregled adresnih sema

ToDS =1; From DS =0 ToDS =1; From DS =1
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Slucaj 3. (infrastrukturni rezim,  Slucaj 4. (4A rezim rada)
AP = BSSID)



Enkapsulacija (protokola viseg nivoa unutar
802.11)

802.11 MAC okvir: ne sadrzi polje “type” (kao Ethernet II!)

LLC enkapsulacija je obavezna

6 6 2 Voriohle 4
Destination| Source Type
Ethernet iS00 (1F) P packet F(S
MAC MAC | 00806 (ARP)
.......... 72 '] I 3w “Copy.  Copy~. Recalculate
DSAP SSAP Type IP packet F(S
0z headers oM | oAd | 03 | ox00-00-Fs
12 SNAP header —————————»
DSAP SSAP encapsulation | Type IP packet FCS
RFC1042 headers OxAA od | oo3un | owo0-00-00
‘‘‘‘‘‘‘ 24 or 30 - 80.2.11 MAL payload -

SNAP
802.11, 802.11 MAC
RFC 1042 head DSAP SSAP encapsulation | Type IP packet FCS

240r 30
SNAP SNAP Control | Ethernet tunnel
802.11, MAC
DSAP SSAP Type IP packet FCS
802.14 headers OxcAA oA | ow03un | oxo0-00-F8




Bezicnho premoscavanje (1)

DEST SRC type P |:>
ETH/802.11
bridge
L
\_/
802.11 MAC header AA[AA|03] 00.00.00| Type P v
e N
DEST | SRC | type P <— | 802.11/ETH

bridge




Bezicho premoscavanje (2)

DEST SRC Len AA|03(00.00.00 | Type P
—)
ETH/802.11
bridge
Il
\/
802.11 MAC header AAJAA|03( 00.00.00 | Type P y
NG
DEST SRC | type P <— | 802.11/ETH

bridge




Bezicnho premoscavanje (3)

DESC SRC | Len [AAJAA[03[00.00.00 | Type P
ETH/802.11
bridge
N
N
N
N
N
DESC SRC | Type P 29997 802.11/ETH
\ do
- bridge Neki protokoli
moraju imati

DESC SRC Len |AAJAA[03]00.00.00 | Type P

—_ ovu enkapsulaciju:

IPX (0x8137),
AARP_(0x80F3)



DCF overhead (I)

DATA okvir: 28 (ili 34) + koristnicki podaci (Data):

. I Frame
an?e Duration Address 1 Address 2 Address 3 Sequence Address 4 Data check
Conitrol /1D Control sequence

2 2 6 6 6 2 6 0-2312 4

Type = Data (10)
00 10 0000 x x X X SlbType = Data (0000)

Protocol ) , . To | |From| {More| | || Pwr | |More||
version || 9P || ST T pg s | | Frag | | RY] [ NG| | Data | | VEP| |00
2 2 I 1 1 1 T 1 1T 1

ACK okvir: 14 bajtova — Nema potrebe za TA poljem (stanica koja
primi ACK okvir zna od koga je):

- ot Frame

Frame | | Duration Address (RA) check
Control /1D sequence

2 2 6 1

Type = Control (01)

00 01 1101 0 O 0  SubType=ACK(1101)
Protocol . To ||From| More||, || Pwr||More||,,

version Type Sub Type DS || DS || Frag Retry MNG| | Data WEP |Order

2 2 - I 1 I 1 I 1 1 I



DATA

DCF overhead (II)

) (28+payload) [bytes] x 8 / TX rate [mbps] = us

PHY

MAC header 24 (30)

Payload

,//1;8

16 HHH:E““MHH

Preamble

SED | PLCP hdr

1 mbps DBPSK >

192 us

Short PLCP Preamble

72 bits at 1 Mbps

Short PLCP Header
48 bits at 2 Mbps

—
—

96 pS Jl

ACK

FCS

PHY zaglavlje sa dugom Preambulom

PHY zaglavlje sa kratkom Preambulom

PHY

ACK 14

y
192 us

<
112 us




DCF overhead (III)
E[ pavload ]

E[TF,*‘mnr?_T.t: + DIFS +CW,_, /2

S i =

Starion
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=T, +SIFS +T,

Frame Tx

Trvame 7o = Lpps ¥ SIES + T g + SIFS +1,,,,, + SIFS +T,
- backoff )
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el T
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Primer: Maksimalna propusnost u 802.11b

backoftft
.‘ Y

DATA _ |sIFs DIFS | [|[[[I1[]] DATA
ACK

- Cycletime

¢ Data Rate = 11 mbps; ACK rate = 1 mbps ® Data Rate = 11 mbps; ACK rate = 1 mbps

® Payload = 1500 bytes ® Payload = 576 bytes
Typpy =192 +8-(28+1500)/11=1303 T\ppy =192 +8-(28+576)/11= 631
Ty =192 +438-14/1=304 Tox =192+8-14/1=304
SIFS =10; DIFS =50 SIFS =10: DIES =50

31
ElBat‘kqﬁIZTKE{]:NU E[Bafkqﬁ]:%xi():?}l{]

{ 2

Thr = 1500 X8 = 6.07TMbps Thy = )16 X8 = 3.53Mbps

1303 +10+304 +50+ 310 031+10+304 +50+310



