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Abstract—For seamless overhaul, mobility should be bear ihe  sensors, provide advanced and highly efficient fitgbi
ngn. For this, there have been many contributionssuch as  management, and accommodate multiple radio acystsTss
mipv6, ip2, g.mmf, and ims. In mobility region, hardover latency  provide seamless and ubiquitous services and axldnebile
time is Fhe first stricture to consider. However, bove all are not o rier's requirements [7]. QMMF that recommendednf
evaluating up to now. Therefore this paper presentsthe ITU-T SG19 is to identify the generic framework ambdel

performance comparison of handover latency periodFor this, -
we use ns-2 simulator. In simulation results, we slwed that ip2 for mobility management for system beyond IMT-2000

has minimum value as compared with other mechanismabout ~ (SBI2K). QMMF has been developed based on QTRMMR

the handover latency time (technical report on Mobility Management Requiretsgn
where MM requirements for SBI2K have been iderdifend
Index Terms— NGN, Mobility, Mobile IP, IP2, Q.MMF, IMS. the respective assessments of the existing caedilid
protocols have been made [8].
|. INTRODUCTION The IP Multimedia Subsystem (IMS) is the standard

network architecture for all IP networks. It assgrmalls arrive
as SIP INVITE requests, and requires SIP-enabledides.
That is, the signaling is handled by the SIP. Idieh, the
IMs uses existing MIP mechanism for supporting ritgbi
which means that the IMS may have more problems kg
| in mobility support [9].

Next-generation network is international issue asd
studied by ITU-T, 3GPP, IETF, and so on. Speci&$;NGN
(Focus Group on Next Generation Network) in ITUsTniow
studying framework and mobility and etc for NGN.

As for the transport technology in the next gerenat
mobile networks our shared vision is in ITU and al - . . )
telecommunication networks are eventually going stoft In mobility area, handover latency time is the tfirs
packet based networks are eventually going to &hiftacket- parameter to consider. However, above all are owitpared up
based network[1]. 3GPP members also discussed retwol© NOW. Therefore this paper presents the perfoceian
evolution from IMT-2000 to all IP networks undeethame of ~ c0Mparison of handover_ latency times. For_th|s,lme NS'Z
IP Multimedia Sub-system (IMS), which aims to prteilP- simulator. The rest _of this paper is divided |rf|we_sect|ons.
based real time multimedia services ([2], [3]). Alter an mtrodyctmq we gketch the operations ue.t

For seamless service, mobility should be supparieithe meghamsms briefly in sgchon .2 look in to simuati
NGN. For this, there have been many contributiomshsas e_nwron_ments_and models_ in section 3 and reprersamts_ of
Mobile IPv6 (MIPV6) [4]. IP-based IMT Network plaim  Simulation using NS-2. Finally, we conclude the grapith
(IP2) [5], QMMF[8], IP Multimedia Subsystem(IMS)[2] compared performance of these mechanisms in Segtion
MIPv6[4] has been also standardized recently arst been
improved from MIP and supports IPv6. Although MIRda 1. Il. EXISTING MOBILITY SCHEMES
MIPv6 achieve MN’s IP mobility, they are terminabased
mobility protocols that follow the fundamental rutd the

Internet, the so-called End-to-End principle. Theme a 2.1 Mobile 1Pv6 (MIPV6)

number of issues such as handover performance dtegia ~ With the huge (128 bits long) address space of KIRv
due to the IP address configuration by the MN Hzeen raised tiny part is reserved for all current MIPv4 addesssAnother
3]. tiny part is reserved for link-local addresses, alihare not

The IP-bases IMT Network platform (IP2) has beenroutablg but. are guaranteed to be unique on a Delsign of
proposed as the architecture for the next generatiobile ~ MIPV6 is adjusted to account for the few specialdseof MNs
communication network beyond IMT-2000, and its perthatcan perform decapsulation.
standardization studies started in 2001. Howevke, P2
should be able to support a great variety of deyifrem a high
performance PC or PDA to less sophisticated RF-tags
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Figure 1. MIPv6 Mobility Management Architecture

A set of new destination options, called bindinglate and
binding acknowledgement, manage the cache entfi€Ns.
MNs must be able to send binding updates and redending
acknowledgements. Based on the life time fieldhi binding
updates it sends, every MN must keep track of whitter
MNs may need to receive a new binding as a refuény
recent movement by the MN.
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Figure 2. Binding Update of MIPv6

In MIPv6, the Home Address (HoA), which is assigigd
the home network, is used in the upper layers afoaasport
to identify the terminal, where the care-of Addrd€oA),
which the MN configures at the currently conneatedwork,
is used for actual packet transportation in thewset layer.
Controlling these two different IP addresses amtealing IP
address changes from its application, MN providesnbbility
by itself. MIPv6 introduces Home Agent (HA) in th®me
network, and the mapping of the HoA and the CoAictvhs
called Binding Cache, is managed by the HA as iocat
information. Sending Binding Update periodicallydawhen
the MN moves to another network, the MN updatdoitsition
information maintained in HA.

HA also has the function to forward a packet desigh to
the HoA of the MN, which is currently away fromrhe, to its
CoA by referring to the Binding Cache. In this capacket
transmission between the MN and the correspondede n
(CN) is performed through the tunnel between MN &t
that is called bi-directional tunneling. In MIPvéhe route

optimization function is also provide by MN infomg its CoA
to the CN after handling the Return Rout abilitpqedure [3].

2.2 IP based IMT Network platform (IP2)
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Figure 3. IP2 Mobility Management Architecture

As shown in Figure3, IP2MM transports a packet gisive
IPha between the MN and the AR, whereas the ARslaitas
the IPha with the corresponding IPra and the rguierthe
network transport the packet by the IPra. Therefdhe
sending and receiving ARs are both required to taminhe
information of the MN’s IPha/IPra mapping. Thisanihation
consists of two different caches , one is the cdohesource
terminal (CST) that is the IPha/IPra of the souvii¢, and the
other is the Cache for destination Terminal(CDTattls the
IPha/IPra of the destination MN. These caches aatained
only for Active MNs. To transit the MN’s sttes IP2Muses
two procedures: Activation and Deactivation. Thaeottwo
procedures are defined afor the Dormant MN: onpaiging
that forces the MN to transit to the Active statee other is
location Registration that is used when the MN s&gs its
location [3].
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Figure 4. Location Registration of IP2

Figure 4 illustrates the location Registration ahere in

IP2MM. when the Dormant MN detects a change in its

location, MN sends Location Registration to AR. dpo
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receivingit, the AR sends the location update to, lavid LM
updates the entry of MN in the Location cache tablen LM
sends a Location update Ack to AR, and the AR semds
location Registration Ack to the MN. In this walietLocation
Registeration procedure is completed [3].

2.3 QMMF

Dita Tieamsp ort

TP-based Metwarks

Figure 5. QMMF Mobility Management Architecture

As shown in Figure5 the control plane of MM shadl b
separated from the data transport plane for datleparansfer.
Especially, the MM will operate in the control peansing any
control scheme or protocol. Specifically, the MMHI\govern
the control operations for the Location Managemand
Handover Management, whereas the data transport beay
performed with its own data routing principles (d8y a
standard IP routing schemes).

The MMF can be basically viewed as a set of therobn
operations for MM, which is performed between thebite
terminals and mobility managers. The mobility maeragare
logical and functional entities that will be depdalyin the
networks of the SBI2K. Depending on the specifipldgment,
the mobility managers may be implemented with onenore
sub-entities. In this Recommendation, the MobiNgnagers
is classified in to the Location Manager (LM) andrid over
Manager (HM). The LM is used to support the locatio
registration and location update (tracking), etcthie control
plane. Each mobile terminal should register itgenirlocation
(IP address) with the local and /or home LM, edohetit
moves into a new region and thus changes its diread. Each
LM will keep and maintain a table of mapping betweser 1D
and Location ID (IP address) for the respective MVgh the
help of the LM, a (external/internal) caller coslend the data
packets to the callee MT. When a caller wants tal s data
packet to the MT, it will first contact with the LMo as to
obtain the current location of the MT. In this gu@rocess, a
user ID (such as SIP URI, E.164 number and Honwdtiess)
could be used to identify the calee MT. In respotsehe
location query, the LM will inform the caller abatlite current
location of the calee MT.

After the application session had been establishied,
caller will send data packets in the session byngidghe
standard IP routing protocols. When the data tramsjpes on
in the session if the MT changes its location IP @ddress),
the HM will be used to support the seamless arndhi@sdover
for the active session of the MT. The handover rganeent
(and HM) is purposed to minimize the data loss laaadover
delay while the IP handover is performed.

IS [ ar | [ ream | | Him |
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Figure 6. Location Registration of QMMF

Figure 6 illustrates the location registration @tare for
the MT. In the figure, after an MT changes its ®ttand when
it gets and IP address, the MT registers it's curte address
and its user ID with the local LM by sending thedtion
Update (LU) message. Based on the LU message eeceiv
from the MT, the local LM will add a new entry ohe&
mapping table that contains relationships betweser UD and
Location ID for the MT.

The local LM will the forward the LU message to the
corresponding home LM. If the LU message does mdicate
the location of the home LM, the associated infaromamay
be configured in the local LM in the system-wise nmer,
which may depend on the implementation. When theehbM
receives the LU message from the local LM, it waitld or
update the associated entry in the mapping talblehio MT.
On the successful update of the mapping tablehtime LM
will respond with the Location Update Acknowledgern@ U-
ACK) message to the local LM. In turn, the local LMmll
respond to the MT with the LU-ACK message.
implementation depending on the specific LM schesmne
additional information may be added to the LU andt IACK
message for security and authentication.

By

2.4 IMS

The IMS is the standard network architecture fdrlRal
networks. It assumes calls arrive as SIP INVITEiesgs, and
requires SlP-enabled mobile terminal. Our migratiolan
bridges the gap between a purely circuit switched a fully
IMS complaint UMTS network. Here we briefly sumnzarihe
migration step form the SIP-enabled backbone achite we
have described so far to the IMS network architec9].
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Figure 7. IMS Mobility Management Architecture

In essence, an IMS network works as follows. Wheisex
register with the IMS, their user data is downlahfi®em the
home subscriber server (HSS) to a serving calk stantrol
function (S-CSCF) that controls all outgoing anaaming
calls of this user. All incoming calls first arrivat an
interrogating CSCF (I-CSCF). The ICSCF first queribe
HSS for the addressed user's current S-CSCF tlaea
forwards the SIP INVITE request to it. The S-CSCEmites
the users application services and then passesNYETE
request to the SIP enabled mobile. The SIP-enatviebile
network architecture we proposes as the last skforéd
handsets become SIP-enabled on the other handistson$
SIP-enabled GMSCs (for PSTN originated calls), thdM
acting as SIP proxy and registrar, and IP-enabM8&

As soon as SIP enabled devices are used, SIP dnable

SMSCs will be replaced by S-CSCFs, and the UMM adll as

a combined ICSCF and HSS. The latter change doés no

require major modification of the UMM, as the exiar SIP
interface remains the same. What will need to lmeddo the
UMM is a diameter-based interface to make the H&S$ data
accessible for the S-
CSCFs. Consequently, the main change for this firigtation
step is the replacement of the IP enabled SMSC3-G%CFs.
This replacement is due to the protocol changéénlast hop
of the call path. The IP-enabled GMSCs, howevelt,siill be
used as ingress points to the all-IP mobile networkPSTN
originated calls [9].
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Figure 8. Location Registration of IMS

[ll. SIMULATION ENVIRONMENTS AND MODELS

The performance evaluation is done with NS-2 sihoula
[12]. We consider a system consisting of 1 mobddenand 8
wired nodes. 2 access routers are indicated bylwiogles. The
mobile node moves between access routers. The l@dthdof
the channel is 2Mbps, and the link is 5Mbps. WethseNS-2
simulation components to set up network, such amro
model, propagation model, network interfaces [Ir8pddition,
for simple comparison of handover latency timds iassumed
that the routing algorithm is not considered, whickans that
the number hops for registration or something likat for
handover signaling is the same for each scheme ekfenyas
the difference of each mechanism, although the loggyoof
network is the same, the position of each compolileat. M
in IP2, HA in MIPv6 and so on comes to be differerst shown
in figure 9
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Figure 9. Simulation models
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