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A Method To Speed Mobile IPv6 Handovers Between Interconnected Wiréless

' Communications Terminals
Field of Inventifm :

This application relates to a fast Mobile IPv6 handover method for in wireless

communication.
Béckgro_und of Invention

Mobile Internet Protocol version 6 (IPv6) allows an IPv6 ﬁode to be mobile—to-

- arbitrarily change its location on the lPV6 Intemet——a.nd st111 mamtam existing
connections. Connection maintenance for mobile nodes is not done by modlfymg
connection-oriented protocols such as TCP, but by handling the change of addresses
at the Internet layer using Mobile IPv6 messages and A()ptions and processes that

ensure the correct delivery of data regardless of the mobile node's location.

A typical wireless commumcatlon based Moblle IPv6 scenariois depicted in figure- 1
In this protocol when a mobﬂe node decides to move to'a new network due to the
deterioration in s1gnal in the present network, the mobile node will experience a
indefinite handoff interruption that can last about 2 to 10 seconds. In real time
épplications this duration of interruption can be easily observed by end users as a
break in communications. This is because when a mobile node detaches itself from
~ its current network and attaches itself to a new network it has to wait a random

amount of time and request for an IPv6 prefix advertisement.

Further to the above, the present protocol faces other problems such as - _
a Macro mobility nature of Mobile IPv6 protocol where Mobile nodes are
* assumed to travel long distances and thus the Mobile IPv6 profocol was
designed to solve macto mobility, while in reality the Mobile nodes
almost always hop to the next neig_hboriﬁg coverage
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Mobile IPv6 deployment architecture complexity, where Mobile IPv6

protocol proposes the use of a Home Agent as an external entity which

adds larger inter packet delays, thus increasihg the complexity of the
vnetwork and incur higher cost of deployment

Layer-2 triggers for mobile nodes which are currénﬂy based only on
signal strength.

Therefore, it appears that there is a need for a new Mobile IPv6 protocol which w111 '

eﬁa_bles faster and smoother handovers.

Summary of Invention

The primary object of the present invention is to provide a method to speed Mobile IPv6

handovers between interconnected terminals by means of ‘

A faster and more efficient handoff aigorithm to reside over wireless
communications terminals , |

A hybrid solution so that there is compatibility for both macro and micro
mobility _ '

Build the Home Agent as a service on each terminals to reduce the network

traversal time

- A more efficient Layer-2 trigger to initiate network movement

Description of Drawings

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6

Typical Mobile IPv6 scenario in wireless communication
Message flow diagram of wireless communication Mobile IPv6
Modified ngighbor advertisement message | |
Modified router advertisement message -

Exemplary scenario '

Message flow diagram
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Figure 7 Flow chart of protocol‘
Detailed Description

The flow chart in Fi guré 7 gives a géner"al view of the present invention which will be
discussed in detail now. In the following description, detailed description of the lmown

functions and configurations have been omitted for clanty and conciseness.

In the present invention the wireless communications terminals are defined as wireless '

communication terminal having WiFi front end and WiMax Back end or WiFi front end
and HSDPA or Ethernet backend .

The method of speed Mobile IPv6 handovers between interconnected wireless
communications terminals proposed by the present invention is implemented by the

following phases:

Bootstrap Phase

In this phase each wireless communications terminal informs its neighboring wirelesé
communications terminal of its presence by means of a modified neighborhood
advertisement message as illustrated in Figure 3. The advertisement message contains a
wireless communication flag set and also an advertisement lifetime, CPEs Media Access
Control (MAC) address, built in WiFi modules’ MAC address, WiFi Modules IPv6
address and WiFi modules’ ESSID i in the option field. This message will be re-advertlsed
compulsorlly by the wireless communications terminal at the expiration of the

advertisement lifetime or if there has been any changes in the addresses.

Information Building Phase
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In this phase each terminal will be equipped with a wireless communications terminal

table, which is dynamically updateable and contains the information of the n'eighbdring

terminals

Information dissemination phase

This phase contains the following sequence:

i A Mobile Node sends out a router solicitation message requesting for an
. IPv6 prefix, each time it connects to a terminal |

ii. The terminal résponds with a modified router advertisement shown in
Figure 4.
iii. The Mobile Node then generates a its own wireless communications

terminal Table and IPv6 address from the information found in the
modified router advertisement |

iv.  The router advertisement message subsequent to the first modified router
advertisement message need not contain the full wireless communications
terminal table becausé it only needs to reflect the changes made to the

wireless communications terminal table.

Movément phase
In this phase a Mobile Node volunteers to move fo the next terminal when it detects

i. - aweak signal from the current tefmiﬁal; or |

il an increasing rate of frame errors during transmission; or

iii. a reduced bandwidth and a second signal froni a neighboring terminal "
Prior to moving the Mobile Node configures it future [Pv6 éddress from the information
present in the wireless communications terminal table. It uses this address tosenda
‘Binding Update to its Home Agent. |
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The Mobile Node then proceeds to detach itself from the present terminal and attach itself
to the new terminal. The Home Agent then assumes that the Mobile Node has moved and

forwards the binding update and data packets to the new location of the Mobile Node.

Buffering Phase :
In this phase each terminal stores the forwarded packets received from the Home Agent
within the fixed sized buffer it is equipped with.

Re-attéchingphase

In this phase the Mobile Node that has detached itself from its previous terminal in the
Movement Phase, attaches itself to the new network and sends out a neighbor
advertisement to announce its connection to the new network. At this point the terminal

stops buffering and forwards the buffered packets to the Mobile Packet.

Backward Compatibility

This phase 6nly occurs when the Mobile Node does not have any information of the new
terminal in its wireless communications terminal table. In this instance the Mobile then
abandons the fast handoff procedure and returns to the standard Mobile IPv6 pfocedurc. |
This phase can also be utilized in hybrid scenario where intra-site movements use fast

handover procedure while inter-site movements will use the standard Mobile IPv6

A example of the present invention can be seen in figure 5. From the figure it becomes
ciéar that step no.5 i.e. the mobile node decides to move and sends a binding update,
forms the most important part of the invention. This steps illustrates the ‘make before
break’ strategy employed by this invention. By means of this strategy the handover delay
can be significantly reduces because the new terminal is prepared to accept the Mobile -
Node even before the connection between the Mobile Node and the prior terminal is
broken. The 6ﬁly delay that can be observed is the Layer-2 attachment delay whicllx is
about 50-200 ms. |
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Claims

A method to allow a more prompt handover in Mobile IPv6 in a network by

means of a mobile unit determining the future terminal that the mobile unit is
to attach itself before detaching itself from its current terminal comprising the
steps of:
determining the future terminal address 6f the mobile unit from the
wireless communications tenhinal table and sending a binding update to
the mobiie unit’s Home Agent |
detaching the mobile unit for the mobile unit’s preseht terminal
and attaching the mobile unit to a new terminal
forwarding the binding updates and data packets from the Home
Agent to the new terminal | _
storing packets received from Home Agent within the terminal’s
 fixed sized buffer '
sending out neighbor advertisement to announce the mobile unit’s
new location ‘
forWardjng the buffered packets to mobilé unit upon receiving the

terminal’s neighbor advertisement.

A method according to claim 1, wherein the mobile unit will prepare to detach

itself from the its current termir_lal when there is a weak signal from the
current terminal, an increasing rate in frame errors during transmission or a
reduced bandwidth and a second signal is received from a neighboring
t_ermihal. , ' ' o

A method according to claim 1, where each terminal contains éwireless
communications terminal table which consists of information of neighboring
terminals. | '

A method according to claim 1, wherein each mobile node contains a wireless

" communications terminal table.
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Figure 1

1. Alice is communicating with Bob

IPvB WiFi
Hotspot 1

2. Alice moves from Hotspot 1 to Hotspot 2
3. Alice request for a new address.
4. Alice receives a new address
5. Alice informs the Home Agent of its new address .
8. Home Agent acknowledges the receipt of the new address-
7. Alice and Bob continue to communicate

Alice

-Alicé moves to
Hotspot 2

—*

—~Alice and Bop, arein a cajim|

Bob

1/4

iPV6 Wikt
Hotspot2

-t

@

>

ice requests for a new.addr:

Home Agent

PCT/MY2009/000139

Foreign Router

Alice receives a new addres

UOI{EO[UH wwoo
uE JNOLM L]

A

|
|

their calj

———Alice informs the Home :I‘\gent of its new addre @
<—@——Home Agent acknowledg

|__Alice and Bob continue

@

— ]

Figure 2




WO 2010/030166

PCT/MY2009/000139

2/4
4 12 16 20 24 28 32
Type =136 Code=0 Checksﬁm
Flaﬁs Reserved
Target Address
Options
Router Solicted’ Overwrite Wi
Flag Fiag .Flag Fiag Reserved
®) (S © w)
Figure 3
4 8 12 16 20 24 28
Type =134 Code=0 Checksum
Current Hop Autoconfig Flags Router Lifetme
Reachable{lma
/ Retransmission
Options
Managed Cther Wi -
Address Stateful Address
Flag Flag ~ Flag Reserved
™) ©) w

Figure 4




WO 2010/030166 PCT/MY2009/000139
3/4

5<Pd

/ N
iWi Base

1PvB-WiFi |
Hotspot 4

IPvE WiFi

IPV6 WiFi Hotspot 2

1. Wiwi base stations share router information Hotspot 1

2. Alice come onune ana requesrts an address

3. Alice gets the neighboring router information

4. Alice generates an address and communicates with bob

5, Alice decides to move and sends out binding update

6. Alice:moves {0 a new network

7. Alice sends out a neighbor adverfisement informing its attachment
8. CPE 2 forwards the buffered packets & binding acknowiedgement
9. Alice and Bob continue to communicate

Figure 5
CPE 1/Home
Alice Bob CPE3 Agent CPE2
Modified -Modified
i Neighbor Neighbor . :
Alice connecis to = > > CPEs build their
CPE 2/ Home Router Advertisements™| _Advertisements .| s CPE Table
Agent ’ Soliciaton .
Alice buildsits | Modified Router.
own WIWi CPE Adverisement
Table
“ Alice N
- isin "
. N communicafion
Nicedetectsa | - with "
weak! eror 8‘ ) ) Bob
prone signal g Binding Update
o's Message .
E Binding |  Packelsare
FER-E] ¥ Acknowledgement |  buffered for Alice
Sp®
82 Neighbor
R ] g
4 Advertisement . Binding Buffered packets
| Acknowledgement | . are transmitted to
_ Alice -

Figure 6



PCT/MY2009/000139

i

i

e
s
L

A

1
e
lic

4/4

re 7

Fi

WO 2010/030166

R

i
)

e

s
i

(e
SR

‘,,myw
4

3

Al




INTERNATIONAL SEARCH REPORT International application No.
PCT/MY2009/000139

A. CLASSIFICATION OF SUBJECT MATTER

HO4W 36/08(2009.01)i, HO4W 8/12(2009.01)i

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC 9: HO4W, H04Q, HO4L,, HO4B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility Models
Japanese Utility models and applications for Utility Models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & keywords: "mobile, IPv6, fast handover, packet forward, store"

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2006-0029020 Al (HEE-YOUNG JUNG et al.) 09 Feb. 2006 1,3-4
See abstract, figures 2,4-6, paragraphs [0012], [0038]-[0039], [0047], [0051]-
Y [0052], [0054], [0057]-[0060], and claims 1,5,9-10. 2
Y US 2005-0047372 Al (MASASHI YANO et al.) 03 Mar. 2005 2

See abstract, figures 1,11, paragraphs [0044], [0053]-[0055], [0072]-[0074],
and claims 1-3,6.

A US 2007-0109997 A1 (YONG-GEUN HONG et al.) 17 May 2007 1-4
See abstract, figures 2-3, paragraphs [0019]-[0026], [0052]-[0057], and claims
1-4.

A KR 10-0760957 B1 (KYUNGPOOK NATIONAL UNIVERSITY INDUSTRY—-ACADEMIC COOPERATION 1-4

FOUNDATION) 17 Sep. 2007
See abstract, figures 3,6, pages 8-10, and claims 1-5.

|:| Further documents are listed in the continuation of Box C. IE See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
02 FEBRUARY 2010 (02.02.2010) 02 FEBRUARY 2010 (02.02.2010)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Seo- KIM, Kwang Sik
gu, Daejeon 302-701, Republic of Korea

Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-8355

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/MY2009/000139

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2006-0029020 A1 09.02.2006 KR 10-0594819 B1 03.07.2006
KR 10-2006—-0012386 A 08.02.2006
US 7630340 B2 08.12.2009

US 2005-0047372 A1 03.03.2005 CN 1568044 A 19.01.2005
JP 2005-027314 A 27.01.2005

US 2007-0109997 A1 17.05.2007 JP 2007-512758 A 17.05.2007
KR 10-2005-0050518 A 31.05.2005
KR 10-0594950 B1 30.06.2006
WO 2005-053187 A1 09.06.2005

KR 10-0760957 B1 17.09.2007 None

Form PCT/ISA/210 (patent family annex) (July 2009)



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS
	SEARCH_REPORT

