Master strukovne studije:
Protokoli i tehnologije bezicnih sistema

Sadrzaj

Arhitektura IEEE 802.11
e Osnovni skup usluga, BSS
e ProsSireni skup usluga, ESS
e Rezimi rada (ad-hoc, infrastrukturni)

Format IEEE 802.11 okvira
Seme adresiranja
Enkapculacija

DCF overhead
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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:

Ad hoc rezim rada

eInfrastrukturni rezim rada
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Arhitektura IEEE 802.11 (3)

ESS: Extended service set

BSS: Basic service set =
AP:Access point L]
~ “Distribution system | "\ EE

§ )
\ Server or
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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 |
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

Okuviri 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

Protocol Te |From| More Pwr | More

2 bits 2 hits 4 bits Thit 1hit 1hit 1hit 1hbit 1bit 1bit 1 hi
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):[0 0[10[101 1




Seme adresiranja (1)

Postoji 4 razliCitih mogucnosti da se uspostavi sema
adresiranja pomocu polja To DS i From DS:

To DS |From DS |Adresal Adresa2 Adresa3 Adresad
0 0 Odrediste IzvoriSte BSSID N/A
0 1 Odrediste Predajni AP |lzvoriSte N/A
(BSSID)
1 0 Prijemni AP |lzvoriSte Odrediste N/A
(BSSID)
1 1 Prijemni AP |Predajni AP |Odrediste |lzvoriSte

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 | Address 4 Frame body FCS

L/ d

‘ Adresaye/uvek resa prge)a/nika. Sve stanice ‘
filtriraju ovu adresu

£ Z <

| Adresa2 j9/uvek adr/ega predajne stanice (skoka) |
7 Z

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

yd

Adresa4 je adresa konacnog izvorista ako ona nije
definisana u polju Adresa2




Pregled adresnih Sema

To DS =0; From DS =0

ToDS =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
N ] T TTTTmmmm T !
: Distribution system : | Wireless distribution system |
= e ———— i AR AP B [ TA ="(Apik o
bos o2 L) 3 4 [‘E“” BSS

' |
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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 I1!)

LLC enkapsulacija je obavezna

802.11,
RFC 1042

802.11,
802.1h

& 5 2 Varioble 4
Etherner |Destination| Source wm - i
MAC MAC | 00806 (ARP) '
iz i et ] J T3 “Copy Copy--. Recalculate
802.3UC MAC SNAP | SNAP | Control [Ethemet tunnel
headers RS (£ SSAE: Type | WPpacket | FCS
g02.1h oxA | oxan | oxo3un | ox00-00-F8
12 SNAP header
802.3 LIC MAC SNAP SNAP Control RFC 1042
headers DSAP | SSAP encapsulation | Type | IP packet FCS
arneet oxAA | oxan | oxo3(un | ow00-00-00
....... 240r 30 ——— 80211 MAC payload -
SNAP | SNAP | Control RFC 1042
802.11 MAC i ) ] -
OxAA | OxAA | @03 (U |  0x00-00-00 P
< 802.71 MAC payfoad —
24 or 30 " — SNAP heoder —————»
MAC SHNAP SNAP Control | Ethernet tunnel
headers ESAP | -SOAP Type | Ppacket | FCS
oxAA | oxAA | ox03un | Ox00-00-FS 12




Bezicno premoscavanje (1)

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

bridge




Bezicno 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




Bezicno premoscavanje (3)

DESC SRC Len [AAJAA|03]00.00.00 | Type P
ETH/802.11
bridge
N
N
\_/
\_/
N
DESC SRC | Type P — 99997 802.11/ETH
\ bridge _ _
Neki protokoli
moraju imati

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

—_ ovu enkapsulaciju:

IPX (0x8137),
AARP.(OX80F3)



DCF overhead (I)

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

FC D Address 1 | Address2 | Address3 | SC | Address 4 Frame body

Protocol To More More
2 hits 2 bits 4 bits Thit 1hit 1hit 1Tbit 1hit 1bit 1bit 1 bit
D AT A P (28+payload) [bytes] x 8 / TX_rate [mbps] = us >
PHY MAC header 24 (30) Payload FCS
128 16 k
Preamble | SFD | PLCP hdr ACK
P 1 mbps DBPSK >
192 pis PHY ACK 14

< X
192 s 112 us



DCF overhead (I1)
E[ pavload ]

E[TF,*‘mnr?_T.t: + DIFS +CW,_, /2

min

S i =

Starion

=T, +SIFS +T,

Frame Tx

Trrame 7x = Lpps ¥ SIES + T g + SIFS +1,,,,, + SIFS + T, -,
~ backoft )
DATA  [SIFS _DIFS IH\HIIH DATA
ACK

el T




T

MPDU

Iy ek
L prs =
I,

DCF overhead (I11)

=T
=1
I

PLCP

=T

PLCP

DATA

ISIFS

PLCP

DIFS
‘

ACK _Tx
RTS _Tx

CTS _Tx
~backoff

prep T8 28+ L)/ Ryppy ¢
+8-14/R
+8-20/R
+8-14/R

X

|

DATA

ACK

el T




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
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