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J\/Jr\l\Jr— Were |n|t|aIIy proposed for battlefield
sOININRIGEHORGAGISEEIEIECOVER/AcPPlICAtIGNSH

Trig avaltiteggiei the Multlmedla Technology & the
SoInInERCiEINNLErESt off Companies to reach civilian
gpplications have made QoS in MANETS ani unavoidable task.
AN EISERS e problems!
SPynamic Topology.
S Bandwidth Constrains.
;.E’flf “‘Iimited Processing & Storing capabilities of Devices.

SHE0S and Overhead are synonyms ©!. The idea of providing
QoS in MANETSs is not to extinct Overhead but to keep it as
low’as possible.

e What happens with QoS in Wire-based Networks?. Can we
port ideas / protocols to MANETs?
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oubie of Presentatiomese

2> 1P e R Sliccessful 1P Q0S Modls/PrdEdcoIs.

® Conclusions.
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o (oS definidag

WENC)IECHVE ETTiECE Of SERVICEIPEHOHNANCE WhICh determlnes
tre rlegreﬂ Oroatiarachon ora tsarora serviceZ

VRV g =N ISR O0IsU itV Er COIteE o teraLonal Telephiony, and. Telegrap/i. (CCLIb)
Recornrnendeor) & 460

--""' e
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SRS IAENOLS cchicved?

SeeLEEProvisioning”. Add plentiful capaC|ty to the pe
;c.-"rr‘“"ﬂs Easy! (e.g. upgrave=kam 10Mb to 1064

~ 8 Can be done grag
o_ButswE Temain at 1 service class (best effort) again.

— “Network Traffic Engineering”. Make the Network more sophisticated!
(e.g. Traffic Classes, Connection Admission Control, Policy Managers,...)

e Reservation-based Engineering. (e.g. RSVP/IntServ, ATM) ?
e Reservation-less Engineering. (e.g. DiffServ)

m
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SRS/ RSV P
Sl UGESieEGERENENRIOEESSINEICVERIEAd Or EacH oSt toNmaIntain

[ieWAsSEatelinformation
RSVIESEIVAtion PrOCess IS a hetwork consuming procedure.

p—

SRVfiisEivAlbififerentiated Services)
Nghtweight model for interior routers since individual flows are

N

o
il

I aggregated.
=1 MANETs though there is no clear definition what is an ingress,

== egressiand core router since nodes are changing location.

F—EVV Flows Edge Router
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EBIEN00S Vodel for MANETS (FOMIN)

SRE@IVIMLis the first QoS Modell proposed in 2000
BV ANETIS By Xiaoretialms
IHENTIOdElfcan be characterized as a hybrid”
'erv/DiffServ Model' since
3 'the ighest priority is assigned per-flow provisioning.

e

="the rest is assigned per-class provisioning.
Three types of nodes

again defined

— Ingress (transmit)
— Core (forward)

— Egress (receive)
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2 Se Jﬂ:] N0 is used to reserve and release [ES0UrCes:

o Hre guisites of QoS Signaling
— _|able transler of signals between routers

3 frect Interpretation and activation of the appropriate mechanisms
St handle the signal.

gnaling can be divided into "In-band” and “Out-of-band”.

® Most papers support that "In-band” Signaling is more
appropriate for MANETS.
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IRSENEYS OUt-0ff Band SigRzliiEass

_— T
IBEEFSIENalING, NetWerkecontroll information Is
Slieasiiiated in data packets

+ Lighiyyelefiii

— ._.Iexible for defining new: Service Classes.

5 Total Length
& Fragment Offset
| L T BT Header CheckSum

Source Address
Destination Address

= Opiions

J

E:?'EGut-of-band Signaling, network control information is
= carried in separate packets using explicit control packets.
—=Heavyweight

— Signaling packets must have higher priority to achieve on time
notification => can lead to complex systems.

+ Scalability. Signal packets don't rely on data packets

+ We can have rich set of services, since we don’t need to “steal® bits
. from data packets '
”
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SHIINSIGNTAJISIthE ign2linelpIoLecel designed
seIelvAer MANETS by AR et al. 1998.

| SREARDE characterized as an “I[n-band RSVP”
| PIOLOCO].
In- _banc = [t encapsulates control info in the IP Option field
= (called'now INSIGNIA Option field).
= { — Jt keeps flow state for the real time (RT) flows.

= It is "Soft State”. The argument is that assurance
that resources are released is more important than
overhead that anyway exists.
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EVSIENTA™= OPTION! Fieldm

o Reserveidoplideele (RECO/HED); indicates whether
biERENS alieady. a reservatien for this, packet:

B0 the packet 1S orwarded! tor INSIGNTA Module
WHICHNR coordination with a AC may either:

gantresources = Service Type = RT (real-time).
RuERyAEsolricess Service Type = BE (best-effort).
fes” the packet will be forwarded with the allowed

== resources.
S anawia Reqguest (MAX/MIN): indicates the
feguested amount of bandwidth.

Reservation Service Payload Bandwith

) Bandwith Request
Mode Type Indicator Indicator q

The INSIGNIA OPTION field
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IINSUEINIA=BoiIENECHANEEE

o Dririe/ Epig ey
r‘jje atlon prOCESS reservation/service/bandwidth bottleneck node
NIGEE May be a [ et

Or eneCk P \I.?IéQ/RT/MAX A’ REQ/RT/M|NR".
= W ‘? RE:/E'BMIN
| 1 service will

f?‘*éfegrade from

= RIJMAX -> RT/MIN.

o [FM2 is heavy-loaded it may also degrade the
service level to BE/MIN where there is actually
no QoS.
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"NINSIGEINIAYSUStthessigialing pretecelefia

corx -plete Q0S Architecture.

| SIGNIA PraWidacks.

OnIy 2. classes of services (RT) and (BE).
J=—. +— Elow state information must be kept in mobile hosts.

e _..—
il | —

gt s
——

® [0 realize a complete QoS Architecture we also
need many other components as well as a
Routing Protocol (e.g. DSR, AODV, TORA).
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) RoufeiglefElrleMOJeISET) T A CI DAL
ROILHGNEERNESSENIBIGOImPERENEeRQBS: It

saNNIoIN 2 SOUKCE Node of the bandwidth and
Q0S5 availability of a destination node
Wesknow: that AODV . is a successful an on-
demand routing protocol based on the ideas of
J a-both PSPV and DSR.
-":_'0‘ \We also know that when a node in AODV

desires to send a message to some destination
node it initiates a Route Discovery Process

(RREQ).
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EOUSH O AODV was proposed i 2000 by C. Perkins and E. Royer.

o T fer n«nn sezlomeikingyACDBYA@BS Enalled isite aEe EXtEnsIons te
IENOULE messages (RREQ, RREP).

A noc; :that rfeceives a RREQ + QoS Extension must be able to meet
g ),- IGE rieguirement in order to rebroadcast the RREQ (if not in
cac_’ E):

-

= 1n order to handle the QoS extensions some changes need to be on
ﬁ:'_;ﬁre routing tables

_F

o AQDV. current fields.

Destination Sequence Number, Interface, Hop Count, Next Hop, List of
Precursors

e AODV new fields. (4 new fields)

1) Maximum Delay, 2) Minimum Available Bandwidth, 3) List of Sources
I Requesting Delay Guarantees and 4) List of Sources Requesting Bandwidth

Uarantees
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(oS for ACIDVASEIEEIY

SREnGling DEByawith the Vexmun DElay: extension and
IMERNSIRDIRSOUCES REGUESHRG IDEIaY GUaIraNLEES.

=Eemplershiows iow the with the Maximum Delay
aensiontandthieftist of Sources Reguesting: Delay
EIIENEIILEES arel utilized during route discovery process.

e — i

.'ll.,..

()

(D

core B core C egress
Traversal_time=3 0 Traversal_time=5 0

A D

h

cache h
delay(B->D)=80

cache
delay(C->D)=50

------------------------
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SN O DY - Bandividti

SN ERElinG Eondwidins Sinilar ternandling DElEY Feguests.
SAGHUIEIIVAar RREQ@ Cam INCIUAE Both types.
EXAImpPIE SNowWs! how! the with the Minimum: Available
SEREiEtIEXtEnsion anal the List of Sources Requesting

eI Glarantees are utilized during route discovery
N9JOCESS.

ingress | coreB

minband=80K 4| ailable_Bandwidth Available_Bandwidth

A ) X__» =100K = 50K
cache cache \
band(B->D)=50 band(C->D)=50 [[_min{INF,50} |
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SN RAODY. - LOOSINGB05

ISLEISEROLIItY Off ServICe ParameLers

a'fter S5icdlISHINENBENIBEHENEELECISBRtIENQOS canitbE maintainediany
peneinatesiar ICVP QOS LOST" message, to all depending nodes.

EEESONWYAWE KEep a List off Sources Requesting Delay/Bandwidth
Lzl rrJr CE5
BENENLI 005Gl QoS Parameters.
: Encreased 'eadi of a node.
” Why would a node take over more jobs that it can handle?
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SROESHRINVANETS Is a newMstit rapidly’ area, ofi interest.

B NHERET oo pieviding QeSInMANETS is difficult!.
N ANseIPIELE SOIULION requires:
— Ancle 'ropriate QoS Model.
BNOES Signaling Protocol.
BN@0S Routing Protocol.
.;—;'::‘ MAGC Protocol.
arious stpplementary mechanisms such as (CAC, Policy Managers, Queuing

== Mechanisms for congestion control and others).

~e The Social Issue

— If'someone acquires QoS Parameters and moreover if he pays for them then there
must be some “Entity” which will ensure his service.
In a completely Ad-Hoc topology where there is no concept of “Service Provider” and
“Client” it is difficult to innovate QoS since there is no obligation from somebody to
somebody else making QOS very difficult.
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SIBIUISIONS! 2/ 2 Qe

WEMiave seen how various protocolsiandlideas of the IP
OLSANVOCNIEVEBEENIPOCHloRWErE USed InIMANEIS,
WENieVETntioduced FOMM; the first proposed QoS Model
for AN

WENMEVEalso seen INSIGNIA, the first QoS Signaling
RIeLecol for MANETS

-maIIy we had a glance at QOS for AODV and showed how

S Various extension can provide feedback to node for QoS
availability of destination nodes.

¢ Much more work remains to be done since most
experimentation is done without taking into consideration
various real conditions and hence can’t reveal accurate

knowledge.
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