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Cooperative diversity

= Cooperative diversity has emerged as a promising
technique to facilitate fast handoff mechanisms in
mobile ad-hoc environments.

= The key concept behind a prominent cooperative
diversity based protocol, namely, Partner-based
Hierarchical Mobile IPv6 (PHMIPV6), Is to enable
mobile nodes anticipate handover events by
selecting suitable partners to communicate on
their behalves with Mobility Anchor Points (MAPS).
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Cooperative diversity

= In the original design of PHMIPv6, mobile hosts
choose partners based on their signal strength.
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A Cooperative Diversity Based Handoff Managemen
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PHMIPv6

= To address such shortcomings of HMIPvG6
pertaining to handoff management, Chen et al.
iIntroduced the Partner-based HMIPv6 (PHMIPV6)
protocol, which attempts to speed up the handoff
process by initializing it prior to the entrance of the
mobile node into the overlapping zone.

= PHMIPvV6 serves as a pioneering work in the field
of cooperative diversity, whereby a trigger scheme
IS used to select a Partner Nodel (PN), which
carries out various steps involved in the handoff
operation on behalf of a Mobile Host (MH).
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1. Introduction
2. Related work

3. Motivation, our basic 1dea and system
architecture

4. Partner-based HMIPv6 (PHMIPv6)
5. Mathematical analysis and simulation results

6. Conclusion
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1. Introduction



~ EhTE SN

é RI&$$

eeeeeeeeeeee f Computer Science and Information Engineering, NTPU

Introduction

m Mobile IPv6 (MIPv6) 1s used to inform the binding of
its home address and current care-of-address (CoA) to
its home agent.

® MIPv6 suffers a long delay latency and high packet losses
because that MIPv6 not support the micro-mobility.

m Hierarchical Mobile IPv6 (HMIPv6) 1s proposed by
providing micro-mobility and macro-mobility to reduce
handoff latency by employing a hierarchical network
structure.
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Moblile IPVG

= Mobile IPv6 allows nodes to move within the
Internet topology while maintaining reachabillity
and on-going connections between mobile and
correspondent nodes.

= To do this a mobile node sends Binding Updates
(BUs) to its Home Agent (HA) and all
Correspondent Nodes (CNSs) it communicates
with, every time it moves.

10
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MIPv4

=) Data flow

- Control messages
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MIPv4
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MIPv4: Control & Data Flows

Mobile Node FA

=

Agent Solicitation |

Agent Advertisement

-———

Registration Request

Registration Reply

)[ Registration Requeﬁ(

Registration Reply

User Packet

User Packet

Correspondent
Node

=

13



Ny, BUEIXS

° & Eil LRRER

Department of Computer Science and Information Engineering, NTPU

MIP: Triangular Routing Problem
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MIPVG6: Binding Update
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The drawback of MIPv6

= MIPv6 suffers a long delay latency and high
packet losses because that MIPv6 not support the
micromobility.

= Hierarchical Mobile IPv6e (HMIPV6) Is proposed by
providing micromobility and macromobility to

reduce handoff latency by employing a
hierarchical network structure.

16
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Hlerarchlcal Mobile IPv6 Mobility
Management (HMIPVv6)

= Mobility Anchor Point, is used and can be located
at any level in a hierarchical network of routers,

INC
® Un

rec

uding the Access Router (AR).

ke Foreign Agents in IPv4, a MAP Is not
uired on each subnet.

= The MAP will limit the amount of Mobile IPv6
signalling outside the local domain.

17
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Hlerarchlcal Mobile IPv6 domain

(RFC 4140)
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Management (HMIPVv6)

= The mobile node sends Binding Updates to the
local MAP rather than the HA (which is typically

further away) and CNs.

= Only one Binding Update message needs to
transmitted by the MN before traffic from the

0[S
HA

and all CNs is re-routed to its new location. This Is
Independent of the number of CNs that the MN Is

communicating with.
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Mobility Anchor Point (MAP)

= A Mobility Anchor Point is a router located in a
network visited by the mobile node. The MAP s
used by the MN as a local HA. One or more MAPS
can exist within a visited network.

20
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Reglonal Care of Address
(RCOA)

= An RCOA Is an address obtained by the mobile
node from the visited network.

= An RCoA Is an address on the MAP's subnet. It Is
auto-configured by the mobile node when
receiving the MAP option.

21
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LCoA (On-link Care-of Address)

= The LCoA is the on-link CoA configured on a
mobile node's interface based on the prefix
advertised by its default router, this is simply
referred to as the Care-of- address. However, In
this memo LCOA is used to distinguish it from the
RCOA.

22
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Local Binding Update

= The MN sends a Local Binding Update to the MAP
In order to establish a binding between the RCoA
and LCOoA.

23
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Introduction (2)

m To provide an cross-layer partner-based fast handoff
mechanism for the 802.11 networks, based on HMIPv6
(PHMIPvV6).

m To improve the handoff delay time by using the
information of different layer and partner-node.

® The layer-2 fast handoff (deucescan) provides the
efficiency scanning utilization.

® The partner-based fast handoff (PHMIPv6) provides
for assist mobile host to perform the pre-handoff
procedure by partner node.

24
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Introduction (3)

m Cross-layer fast
handoff mechanism
1s more efficient and
important

m This work develops
a new cross-layer
partner-based fast
handoff mechanism

omal

: T AP CH:
? AFs CH:
L
f/’ Sutmat? T T
ﬁ ?
,r” Subnet? @ MH
ey
S l G v
R&Rbﬁlnﬁblﬁ‘glﬁgssf Fouter p&B: Previous AccessRouter AP becessPoint

PH: Partner Mode

nlvAE: Hew I‘l.l'Icuhiht;iHchDr Pomt  Hi:Home Agent

pWIAE: Pertons Mobility Achor Point CH: Correspondent node
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2.

Related work
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Existing Handoff Results (1)

m Smooth Handoff Approach (Layer-3, Mobile IPv6)
® Goal: To decrease packet loss

® H.-C. Chao and C.-Y. Huang, "Micro-Mobility Mechanism for
Smooth Handoffs in an Integrated Ad-Hoc and Cellular IPv6
Network Under High-Speed Movement, ”IEEE Transactions on
Vehiclar Techology (VT), Vol. 52, No. 6, pp. 1576 - 1593,
November 2003.

® CE Perkins and K-Y Wang, “Optimized smooth handoffs in Mobile
IP”, IEEE International Symposium on Computers and
Communications, pp. 340 —346, July 1999.

27
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Existing Handoff Results (2)

m Fast Handoff Approach (Layer-3, Hierarchical Mobile IPv6)

® Goal: To decrease handoff latency

e W.-K. Lai and J.-C. Chiu, "Improving Handoff Performance in Wireless
Overlay Networks by Switching Between Two-Layer IPv6 and One-Layer
IPv6 Addressing,” IEEE Journal On Selected Areas In Communications
(JSAC), Vol. 23, No. 11, pp. 621 - 628, November 2005.

® C.-W. Lee and L.-M. Chen and M.-C. Chen and Y.-S. Sun, A Framework
of Handoffs in Wireless Overlay Networks Based on Mobile IPv6,”|IEEE
Journal On Selected Areas In Communications (JSAC), Vol. 23, No. 11,
pp. 629 - 638, November 2005.

® H. Soliman and C. Castelluccia and K.-E. Malki and
L.Bellier, "Hierarchical Mobile IPv6 mobility management (HMIPv6),”
Internet Engineering Task Force (IETF) Internet-Draft, June 2003

28
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H.-C. Chao and C.-Y. Huang, "Micro-Mobility Mechanism for Smooth Handoffs in an Integrated
Ad-Hoc and Cellular IPv6 Network Under High-Speed Movement, ”IEEE Transactions
on Vehiclar Techology (VT), Vol. 52, No. 6, pp. 1576 - 1593, November 2003.

MH:Mobile Host AR:Access Router Dynamic ACCGSS Router

MAP:Mobile Achor Point  NAA:Network  CN:Correspondent Node

® A smooth mobile IPv6

handoff under high-speed 44—
. FL Advertismet — ]
® Decreasing packets loss T
. N
under high-speed —
® Using dynamic access
router - //4,
. YT Bape—
® Modify BS to hold the E——— N
packets : c Sub—l;inding & multicast
. . BU \\_\\
® Using multicast to e R N
, >
forwarding packets S T R S e e B
T
29
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2. Related work

H. Soliman and C. Castelluccia and K.-E. Malki and L.Bellier, "Hierarchical Mobile
[Pvomobility management (HMIPv6), ” Internet Engineering Task Force (IETF)

Internet-Draft, June 2003

® A hierarchical
architecture mobile IPv6.

® A hierarchical structure
for mobile IPv6.

® Add MAP for local subnet
management

® Two location address:
LCoA ~ RCoA

Total handoff latency

Layer-2 handoff

Layer-3 handoff

MH:Mobile Host

MAP:Mobile Achor Point ~ NAA:Network CN:Correspondent Node

Link Layer IP Layer Link Layer

AR:Access Router

MAP architecture

:Home Agent

DAD & Rendezvous
form LCoA time
RS
Registrati
— eg;ismr: ion
N
DAD & for
RCoA
BU
"-—.—_—’
BAle— | __—
/
/ /
BA —T —
) 4 |
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W.-K. Lai and J.-C. Chiu, "Improving Handoff Performance in Wireless Overlay
Networks by Switching Between Two-Layer IPv6 and One-Layer IPv6 Addressing
(SHMIPv6),” IEEE Journal On Selected Areas In Communications (JSAC), Vol. 23,
No. 11, pp. 621 - 628, November 2005.

= A steal-time hierarchical l s v Biffer & pre-bjnding
architecture mobile IPv6. []:
® Decreasing the DAD for ¢ |4 o —f[om
RCoA by pre-binding =lE =
. . . 3 - [ packei BA p— _ [BU
® Using buffer for incoming ||z | = | wl
packets v e e
BU———]
: : : T DAD & for
® Using pre-binding to I I
-_____-—
transfer packets to current oF—— | |
> »BU R
LCOA BA—f_; ;
1
Pacigt_://
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C.-W. Lee and L.-M. Chen and M.-C. Chen and Y .-S. Sun, ”A Framework of
Handoffs in Wireless Overlay Networks Based on Mobile IPv6 (HMIPv6+),”IEEE
Journal On Selected Areas In Communications (JSAC), Vol. 23, No. 11, pp. 629 -
638, November 2005.

MH:Mobile Host AR:Access Router  pMAP:Pervious MAP nAP(IAPP): new ap with [APP
MAP:Mobile Achor Point ~ HA:Home Agent CN:Correspondent Node  oAP(IAPP): old ap with IAPP

m A hierarchical architecture

. l'-‘:; Link Layer IP Layer Link Layer Link Layer
for mobile IPv6+
® Using IAPP notify to 12 Py — [ o
decrease the moving g |- - e
. . '2 'g _'__—'___—___.__.4,———-—"" muiticas ‘ ’
detecting time 3 |2 BU
= i -—.________-_-.\’
® Using ADD-notify to MAP | | |
. \ 4 BAd——""'——_—_—*—‘/ Packet
for intranet handoff - BU—
—-»-BKb
® Using IAPP IPv6 multicast e | —
//‘
BA&-"/;/
f_// Packet
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Partner based HMIPv6 (PHMIPv6)

Partner Node

MH:Mobile Host AR:Access Router —I :Ad-hoc Mode
MAP:Mobile Achor Point  PN:Partner Node ~ CN:Correspondent Node _HA:Hoile Agent

m Cross-layer partner

Link Layer IP LayerLink Layer Link Layer IP Layer Link Layer

based fast handoff — > Partner gwareness

scan

L L
® Under HMIPv6 o /,procedure

architecture A — y
.‘:! > Rendezvous
® Using layer-2 information R XTI o e S TS
r RA
to enhance layer-3 i BUI/ __
handoff 1 T |
c . 1: . | BA .——///
. Flndlng partner—n()de 1n %__to Pre-Handoff[Response |
new MAP domain 8|
® Deccreasing the LCoA 2 [
and RCoA’s DAD time ¢
T I I I I I I |
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s s e s ——p 802.11 PHY/MAC e e s s
Last packet | (a) F]rstpackm ....... Mabile IPV6 | (d) First packet
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Outline

Motivation, basic 1dea, and system architecture
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Motivation

m HMIPv6 still suffers a long latency

® The DAD time for LCoA and
loff

the main time of layer-3 hanc

RCoA represent the

® Cross-layer fast handoff mec

hanism 1S more efficient.

m The handoff procedure of layer-3 can be pre-

handoff by PN.

36
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m Partner Node (PN):

® A neighboring node of the MN, denoted as PN, where
MN and PN are located in different MAP domains.

® The PN can directly connects with IP network through
AP (access point) and can directly communicate with the
MN by the using ad hoc network.

® The main task of PN 1s to perform the pre-handoff
procedure for the MN before MN reach to a new MAP\
domain.

37
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System architecture

3ffe:3600:2000:2100::/64 3ffe:3600:2000:2000::/64

PHMIPv6 %
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System protocol stack

3. Motivation, basic idea, and system architecture

Layer-3 Mobility

Layer-2 Mobility

Layer-3 Mobility

Layer-2 Mobility

Forward

DAD & LCoA| DAD & RCoA

Embedded Linux
(Wi-Fi Driver)

Embedded Mobile
Device (NIC)

Embedded Linux
(Wi-Fi Driver)

Mobility Achor Point

MH

Embedded Mobile
Device (NIC)

Desktop Linux

PN

Ethernet Network
Device (NIC)

MAP
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Basic 1dea

m Using the deucescan scheme 1n layer-2.
® Collecting all information of the neighbor APs.

® Using layer-2 information to detect MH’s moving.

m Using partner-based mechanism 1n layer-2/3.

® Using the deucescan information to find partner node

® Pre-handoff by partner-node for LCoA and RCoA
DAD time.

40
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Layer-2 handoff procedure in IEEE 802.11

STA

P

A robe Re .
W
Probe ‘Resgnnacs

PROBE DELAY

Available
Access Points (APs)

Selected
New AP

\ 4

1
AUTHENTICATION STA
DELAY "
rohe
* T W APs on
PROBE Channel |
REASSOCIATION a2 -
DTLAY LAIfN(Y‘—’E’Ew
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Deucescan procedure

m The deuce procedure 1s used for confirming
whether the RSS received from an MH at some
place are stable by continuously probing nearby
APs and judges 1f 1t needs to change the current
spatiotemporal triangle.

®m We denote a deuce procedure with signal
strength as D (a.,]3).

Y.-S. Chen and C.-K. Chen and M.-C. Chuang, ”DeuceScan: Deuce-Based Fast Handoff
Scheme in IEEE 802.11 Wireless Networks,” IEEE Vehicular Technology Conference (VTC),
pp. 25 - 28, September 2006.
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Example of D (2,3)
,APICHI /”.AP3,CH3 |

AP1,CHi @ AP:,CHs

CH1 2345678 91011 1 1 8311618311618 3116

association! a®
MH ~-~f13?‘_’e
AN Alfs,CHs APs,CHs
N | |
‘ APs,CHs .API] cHu | . APs,CHs .AP]I,CHII
|
|
associati_gg | (1‘-_‘=_‘2 T—

|

S VIR 1 [T TP TP

full scan || = e S

B=3
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Ny,
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Cross-layer 1dea

Link lily_fe_r___[Ela_yer__l,_mli]_aztir_____iuln_k ]ayer IPlayer Link layer
q K
association =2 - | f !
CH123456 7891011 183116183116 183116 “ :
T — ]
. = 11
q 0 — i - 1Y 1
] L [ _ 1
] I
full scan —— 1 e i Dy(2.3)
Dg(2 5 3 ) Pre-handoff request tfl:l
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Outline

Partner-based HMIPv6 (PHMIPv6)

S W ok D
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Partner-based HMIPv6 (PHMIPv6)

® Our key 1dea 1s to utilize the PN in new MAP domain
and uses layer-2 + layer-3 approach.

m The approach has been divided into following cases:

® Successful case: MH finds a PN in nMAP domain,
and then MH switches to the same nMAP domain.

® Unsuccessful case: MH finds a PN in nMAP domain,
but MH switches to a different nMAP domain.

® Others: If no PN 1s existed in the nMAP domain, MH
performs the original HMIPv6 handoff protocol.

46
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Successtul scenario (1)

D

=+ \ APs.CH

Find a PN

AP11,CHn

U )

(E

((l;) Pre-handoff req|

il Y

Subnetl Subnet2

Subnetl

Subnet2
(b)
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Successful scenario (2)

N

(B)

4. Partner-based HMIPv6 (PHMIPv6)

Subnetl

Subnet2

Subnetl Subnet2 48

(d)
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Partner-based HMIPv6 (PHMIPv6)

MH:Mobile Host AR:Access Router D :Ad-hoc Mode
MAP:Mobile Achor Point  PN:Partner Node  CN:Correspondent Node ~HA:Home Agent

Link Layer IP Layer Link Layer Link Layer IP Layer Link Layer
& D
> scan |
| |< mL:I
‘____.__._-——-_'—‘H
—]
[]
— T |g
—b I
H‘ II —> RS Rendezvous
) Pre-Handdff| Request [T—»|| pap& time
qu / form LCoA
D RA
BU Registration
e
|| DAD & for time
RCoA
DeuceScan et |

BA

. o Haridoff|Response
CH123456 78 91011 1 1 8311618311618 3116

TR BT ITIH T

full scan —

=1
Packet 49
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Department of Computer SMAP:Maobile Achor Point  PMN:Parmer Mode  CM:Correspondent Node  HAHome Agent SucceSSful Case
Link Layer IP Layer Link Layer Link Layer IP Layer Link Laver

— I

—
\ > scan
le —1

I

ni e Partnier awargness

m - Brocedure
—
_— L RS Rend.,-e;r.mus
Pre-Handoff Request [ —*| papa " DAD &
,_.--""- form LCoA || g
[jr”' RA LICoA
BU pP——owoux] Registration
— |
/ [:| 3 | DAD & fr lime
RCoM
Pre-handoff request BA ] — DAD&
RICoA

Pre-Handoff|Response
|

Start
handoff

BU to CN e

I




Ny BEURIEXS

u‘é EMITIRER

Department of Computer Science and Information Engineering, NTPU

4. Partner-based HMIPv6 (PHMIPv6)

Unsuccesstul scenario (1)

/

\4
N
Pre-handoff re v e
AlPs,CHa () il 6 (i9)
é’APn,CHn A
N N DN N/
Subnetl Subnet2 Subnetl Subnet2

(a) (b)
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Unsuccesstul scenario (2)

il

a N

AP1,CH:1 *5)
(9)
é Reassociation

BU to
CN

MH

(B))

((5)

) )
~ J AN J

Subnetl Subnet2 Subnetl Subnet2 52
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4. Partner-based HMIPv6 (PHMIPv6)
Unsuccessful case

AR:Access Router D :Ad-hoc Mode

MAP:Mobile Achor Point PN:Partner Node ~ CN:Correspondent Node ~HA:Home Agent

I KN

N W

D

I I

eSS

Pre-handoff req.
/

DAD &

LCOoA

MH handoff to other

BU to CN

Link Layer Link Layer IP LayerLink Layer Link Layer IP Layer Link Layer
A P
‘ scan }
. —>] —
4 R i \
 ————+—
——— Partner gwaren
[] [E
——— Procedure
| |
/ ﬂ P ‘ﬂ]\ RS Rendezvous
~ |Pre-Handoff{ Request ——| [ papa || {me
| _—| | form LCoA
ol | R
BUF—10—] Regi§trati0n
H [ [ tme
RCoA
AP | D e e—
BAle—1
— Pre-Handoff|[Response |
BU
—p DAD &
form RCoA
BA | g4—
—
BU T —
\\
\
>
EA/ \
/
/ | __—1 — |
/ /
4//
—=</ Packet

o DAD &
RCOA
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Outline

Mathematical analysis and stmulation results

S W ok D
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5. Mathematical analysis
and simulation results

Mathematical analysis and simulation

results

m Mathematical analysis and simulation

® Mathematical analysis the handoff latency

= MIPv6,

HMIPv6, SHMIPv6, PHMIPv6, U-

PHMIPv6

® Hand
® Hand

off latency
off packet lost rate

® Hanc

off jitter
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and simulation results

Mathematical analysis (1)

m Network parameters

Network Field description

parameter

BW,, Bandwidth of the wired backbones

BW,, Bandwidth of the wireless link

L, Latency of the wired link

L. Latency of the wireless link

S Average size of the control message

n Number of hops between the MH and the router

) e Average delay of that a packet traveling in the
Internet

b dad Average delay of the DAD time
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5. Mathematical analysis
and simulation results

Mathematical analysis (2)

HMIPv6
Start handoff End handoff
Layer2 handoff |[¢-—-—————————————= Layer3 handoff -—————————————— -
Scan Phase H Rendezvous time DAD & LCoA DAD & RCoA H
et e e i Total handoff time = ——————— i e >

WAuth.&Re—association H Binding update Binding Ack

Total handoff time of HMIPv6
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Mathematical analysis (3)

B {ondenvous 1S the time that MH finds a new AR.
Yrendezvous = Tsolicitation 1 Ladvertisement
vtcaion = (= Lut) + n( % + L)

tadverdsemen = (= + L) + (55

5. Mathematical analysis
and simulation results

ID_internet

| Lw) + ID_internet
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Mathematical analysis (4)

" thap Lcoa 18 the DAD time for the link-local CoA.

IDAD_LCoA = tbinding_ack +ID_dad

Sctr Sctr
BW.,,; BW,,

Z‘binafing_adc — ( ’ Lwl ) + I’l( | Lw) + ID_internet

® thinging cn 18 the binding update time to CN.

SCZ‘}"
BW,,

Z‘bz'na’in;;.z_CN =2 ( | Lw) +ID_internet
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Mathematical analysis (5)

" thap rcoa 18 the DAD time for the regional CoA.

IDAD_RCod = ZLbiMding_ZWIP T tbinding_ack +ID_dad

Sctr Sctr
Lbhinding. — ILW - ILW ID_intern
binding_MAP (Ble /) n(BWW ) + D internet
Sc r Sc r
zLbindz'ng_ack — ( BVI;WZ | Lw]) -+ i’l( BI/;/W | Lw) +ID_internet
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Mathematical analysis (6)

B ey 18 the handoff latency of HMIPv6.

IHMIPv6 =  layer2 T trendezvous + IDAD_LCoA +IDAD_RCoA 1 Upinding CN

ctr

BW,,

ctr

BW.,

+ L) +n(

— tlayer_z _|_ 6 |:( —l_LW) _l_ tD-z'm‘ernez‘

Sctr
2 Lw ID_interne 2t a
+ {(BWWJF ) 1D int Z}Jr D_dad
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Mathematical analysis (7)

B tovpye 1S the handoft latency of steal-time HMIPv6.

ISHMIPv6 = llayer2 + lrendezous T IDAD_LCoA T min (7 pmap tbu_tHA)

clr

BWW

— tiayerl +4 ( + Lwl) + n( + Lw) + ID_internet

B ng

+ min(tpmapa tHA) + 1D _dad
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Mathematical analysis (8)

Let ¢ A be the time difference between ¢y 17pv6 and t717pv6-

IN, = THMIPv6 — ISHMIPVG
= Ibinding.CN +1DAD_RCod — MIN(Zpmap,tHa)

< pinding_CN +DAD_RCoA

S, S, S,
= 2 (BI/CI;;] +Lwl) + H(B;;; +Lw) ‘|_3‘D_£nterne.r] + 2 [(B;tViv ‘|‘Lw) + {D_internet

+ID _dad
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Mathematical analysis (9)

B torvpye 18 the handoff latency of our cross-layer
partner-based mechanism (successful case)

/
IPHMIPYG — tlayer . + tlayer_B — toverlag

/
= 1 layer2 + !binding_MAP T !binding_CN — Ubinding_MAP

clr

BW,,

ctr

BW,

+ L) + n(

= tlayer_Z + 2 ( ‘|‘Lw) + ID_internet
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Mathematical analysis (10)

Let¢? As be the time difference between 751/7p,6 and tpga7pvs.

Iy, = THMIPv6 — IPHMIPV6

!
= (ftayer2 — tayer2) +DAD_LCoA +1DAD_RCoA

Sctr

B le

ctr

= (zlayerl — tlayerl) +4 [( + Lyy;) + n( + L) +tp_internet

\Y
+2 |i(8;;;;1; —|—Lw) =+ rD_internet] +2p_dad
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Mathematical analysis (11)

tr, —t5, means that PHMIPvVG6 i1s better than HMIPv6
and SHMIPv®6.

ctr

ctr !
+Lw) +ID_internet | 1 (tlayer—Z — t{ayer—Z) =+ 2[D_dad >0
BW,,;

BW,, —

-|-Lw[) +n(

ny, —Ia =2 (
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Mathematical analysis (12)

Bty pvrpye 1S the handoft latency of our cross-layer
partner-based mechanism (unsuccessful case).

!
ty_pamiPve =  layer2 T layer3

!
Uayer 2 T+ IDAD_RCoA + thinding CN

t!ayer_Z +2 |:(B;;F] —I—ng) T n(B;;; +Lw) D _internet
wi W

\Y
+2 [(B;;/; + L) +fD_;-:‘nternet] +ID_DAD
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Mathematical analysis (13)

Let 743 be the time difference between ¢;7,,7p,¢ and tprr1/7p,6-

I, = tHMIPV6 — Yy PHMIPYG

!/
— (tlayerl — t!ayer _2) +¥DAD_LCoA

ctr

BW,,;

ctr

BW,,

— (tfayerl — f;ayerg) +2 [( + L) +n( + Lyy) +tp_internet

S
+2 [(B;E:v ‘|‘Lw) _|'tintemeI] +ID_DAD

68



Ny BUEEAS

°t HEAMIESR 5. Mathematical analysis
Department of Computer Science and Information Engineering, NTPU . .
and simulation results

Mathematical analysis (14)

IA; — IA, means that F-PHMIPv6 is still better than
SHMIPv6.

/
| Lw) +ID_internet | T (flayer_Z o fZayer_Z) >0

iny —ta = | (

BWW
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System implementation

e

(a) DeuceScan (b) Cross-layer partner-based 70
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5. Mathematical analysis
and simulation results

Performance metrics

= Handoff latency (HL): The handoff latency is the time

that MH received last pac

and the first packet from t

m Packet loss rate (PLR): T

ket from the old base station
he new base station.

he packet loss rate 1s the

percentage of the lost packets in the total packets that

CN sent to MH.

= Handoff jitter (HJ): The handoff jitter is the variation in
delay between the packets.
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Handoff latency vs. hops (1)

Handoff latency (ms)
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Handoff latency vs. hops (2)
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Handoff latency (ms)
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|
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Handoff latency vs. link-local DAD time
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Handoff latency vs. regional DAD time
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Handoff latency vs. hops (analysis)
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Handoff latency vs. success rate (%)
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Sequence number vs. time
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loss rate (%) vs. hops
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Handoft jitter vs. hops (1)

itter (ms)
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Handoft jitter vs. hops (2)
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Conclusion

m We propose a handoff strategy, cross-layer
partner-based fast handoff mechanism

® Layer-2 handover using deucescan

® Layer-3 handover using partner-based fast handoff
mechanism

® Combining the advantages of two mechanisms to
decreasing handoff latency
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Homework#5:

> W e

What's MIPv4 ?
What's MIPv6 ?
What's Hierarchical Mobile IPv6 ?

What's Partner-based Hierarchical Mobile
IPv6o ?
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