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Abst r act

Proxy Mobile IPv6 (PMPv6), specified in [ RFC5213], provide a nobile
node( MN) which requires no additional nodification to MN with IP
mobility. Fast Handover for Proxy Mbile | Pv6 (FHPM Pv6), specified
i n[ RFC5949], proposed two nodes of fast handover, both of them use
single interface to transmate packets during handover, which requires
it to buffer packets in MAGs when interface perforns handover.

Buf fer packets in MAGs result in additional overhead, and increase
packets transm ssion delay. Unlike FHPM Pv6, this document proposed
a seanl ess handover schene for mnulti-access nobile node with IP
mobility when one of MN's network interface perforns handover from
one MAG to another. This schene uses sone other interface of the
mul ti-access nobile node to hel p process packets whil e handoveri ng.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsoleted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on April 5, 2013.
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1. Introduction

Wth the devel opnent of internet access technol ogi es and nobile

term nal equi pnment, nore and nore hosts are operating in multiple-
interfaces, thus a termi nal having access to multiple heterogeneous
net wor k donmai n si nul t aneously has becone possible. Proxy Mbile |IPv6
is a network-based nobility protocol, it provids mobility support for
mobi | e node and requires no additional nodification.

RFC 5949 FHPM Pv6 is a fast handover extension for PM Pv6, the
docunent proposed two nodes of fast handover: reactive node and
predictive node. The main idea of the two nbdes of operations is to
establish a bi-directional tunnel between the Previous Mbile Access
Gateway (PMAG and the New Mobile Access Gateway (NVAG . So, packets
destined for the Mobile Node are forward fromthe PMAG to the NVAG
over this tunnel. Both of the two nbdes of fast handover inprove the
handover perfornance in ternms of packet |oss and | atency, while none
of themtakes full advantage of nulti-access features of the nobile
node, as in both of the two handover nodes, packets transnission on

t he handover interface should be buffered at the PMAG or NMAG whi ch

i ncreases the requirement of storage volune forthe MAG  Wen there
are nany MNs are handovering within the coverage area of the sane
MAG sone packets nmay be | ost due to cache insufficiency. The two
nodes adopt cached and forwarded to deal with the packet while
handover will greatly increase the transnission delay, that may be
deadlly to delay-sensitive applications.

Thi s docunent propose a seanl ess handover schene for nultiple-access
nmobi | e node in PM Pv6, conpared with the two ki nds of handover nodes
nmenti oned above. This seam ess handover schene doesn’t need to buffer
the packets in MAG which reduces the requirenents on the MAG cache,
whil e reducing the transni ssion delay at the sane tine.

2. Requirenents Language
The key words "MJST", "MJST NOT"', "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119].

3. Term nol ogy

The follow ng term nol ogys used in this docunent are define in
RFC5213:

Local Mobility Anchor (LMA).

Mobi | e Access Gat eway (MAG) .
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Proxy Mobile |1 Pv6 Donmain (PM Pv6- Domain).

The follow ng term nol ogys used in this docunent are define in
RFC5949:

Previ ous Mbile Access Gateway (PMAG) .

New Mobil e Access Gateway (NVAG) .

The follow ng term nol ogys are define and used in this docunent:
St abl e Mobil e Access Gateway (SMAG

while one of MN's interface is handovering, The MAGs that connect
with sonme other interface of MN are called SVMAG

4. Protocol overview

[ R +
| LMA I
Fom e - +
I
I
Fom e e oo - +
| Router |
B +
/ | \
/ | \
/ [ \
/ [ \
/ [ \
B + B + B +
| PMAG | | SMAG | | NVAG |
[ S + [ S + [ S +
\ I\ /
\ / \ /
\ / \ /
\ / \ /
I F1 | | TF2 1F2 | | 1F1
[ S + [ S +
I L N
Fom e e oo - + Fom e e oo - +

Figure 1 reference network for Miltiple-Access Mbile Node handover
In order to alleviate the packet |oss during handover, RFC5949

propsoed two kinds of fast handover schenes. In both of the two
handover scheme, the downlink packets need to be buffered either at

Cui, et al. Expires April 5, 2013 [ Page 4]



Internet-Draft SHPM Pv6 Cct ober 2012

the PMAG or NMAG dependi ng on when the packet forwarding is
performed. This buffer and forwardi ng mechani smincrease the cache
overhead in MAG and increase the data transmission delay. 1In this
docunent, we assune that nobile node have nmultiple network interface
access different MAG in the sane PM Pv6- Domai n and support weak host
nodel , t hat neans MN can receive any locally destined packet

regardl ess of the network interface on which the packet was received.
The depl oynment scenario is illustrated in Figure 1.

In order to inprove the performance during handover and reduce the
demand of the MAG buffer capacity, this docunent specifies a bi-
directional tunnel between the PMAG and SMAG to forward packets for

mobil e node. |If an interface is handovering, the packets
transm ssion on this interface was forwarded to SMAG t hen forwarded
to sonme other interface of MN\. In order to build a bi-directiona

tunnel between the PMAG and the SMAG a new nessage called Streanl ess
Handover Initiate(SH ) and Stream ess Handover Acknow edge (SHI A) was
define in Section 5. Wen nmulti-interface MN attach to MAG MAG will
send PBU register nmessage to LMA, then recevie a PBA nessage if

regi ster succeeded, MAG will send SH nessage to MAGs that connect
with MN's interface. Necessary extensions to LMA and MAG need to
support this handover schene and the extentions are define in section
4.3 and section 4. 4.

4.1. Protocol Operation

Unl i ke Predictive Fast Handover and Reactive Fast Handover, this
protocol build a bi-directional tunnel between MAGs that different
interfaces of the nobile node connects to. The sequence of event for
t he seanl ess handover schene for Miltiple-Access Mbile Node is
illustrated in Figure 2

B + [ + T + [ + B p—

| MN | | PVAG | I SVAG I | LMA | | CN |

S + S + S + S + E——
IF1 1F2 | | |
| | | Flow X | |
Cemmmmmmmemeaaaa e e e N >|

[------ Router Solicitation-->

I
| have other interface |
I

I

I

I

|

| | Det ect whet her the M
I

[ | has registered

I

I
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I I I I I I
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Figure 2 the signaling process of streanl ess handover schene for
Mul ti pl e- Access Mobil e Node

The detail ed descriptions are as foll ows:

0 In the proxy nobile ipvé network domain, MN has nmultiple interface
as illustrated in Figure 1, assunes that interface 1(IF1) has
al ready accessed PM Pv6 domain and data flow X transmitted through
the interface.

0 |F2 accesses SMAG and SMAG sends PBU nessage to LMA.  |f register
success, LMA send back PBA nessage to SMAG

Cui, et al. Expires April 5, 2013 [ Page 6]



I nt

ernet-Draft SHPM Pv6 Cct ober 2012

0 \When SMAG receives PBA nessage, it sends SH nessage to PMAG
noticing that the SH message nmust include the MN-1D option. when
PMAG recei ves SH nessage and finds that the MN connects to it,
PMAG sends a SHI A nessage to SMAG ot herw se PVMAG send back MN not
attached SH A nessage. When all this done, PMAG and SMAG det ect
whet her there exists any tunnel between them if not, it wll
build a bi-directional tunnel between them notice that the tunnel
bet ween MAGs are per- MAG MAG

o0 Wien | F1 perforns a handover, first, if PMAG detects IF1 is
unreachabl e, it change the router and forwords the packet that
destination address is IF1 to SMAG |In this case , the
transm ssion path of flow X is LMA->PMAG >SMAG >l F2. Then PMAG
sends the DeReg PBU nmessage to LMA

0 LMA receives the DeReg PBU nessage, first it changes the router
and forwards the packet of destination address IF1 to SMAG .In
this case, the transnission path of flow X is LMA->SMAG >| F2.
Then LMA sends back DeReg PBA nessage to PMAG

Mobi | e Node consi derati ons

In this docurment, we assune that nobile node has nultiple network
interfaces, and those interfaces access to the same PM Pv6-domain
and all of the MN's network interfaces configuration the sane hone
network prefix. In order to support MNs that receive any locally
destined packet regardl ess of the network interface on which the
packet is received, the nobile node nust support the weak host nodel .
Wil e interface is handovering, it may re-config its |IP address and
MN may not accept the packet that the destination address is the
handover interface, in this docunent, we assunme MN can accept the
packet that the destination address is the handover interface's IP
address enporarily while the interface is handovering(details are out
of the scope of this docunent).

4.3. Mbile Access Gateway consi derations

Cui

In the seanl ess handover schene, when MAG receive a PBA nessage, it
need to send SH nessage to sone other MAGs that connect to M\, in
this docunent we assune that MAG knows the ip address of those MAG
Notice that the SH nessage at |east includes MNId option. Wen MAG
receives SH nmessage, it detects whether the MN has a interface
connected with it, if so, MAG sends SHI A response nmessage, and bulids
a bi-directional tunnel, otherw se, sends the response nessage of no
such node.

When MAG detects the departure of the MN's network interface, it
configures routing manner, the packets that sent to the interface are
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forwarded through to SMAG t hrough tunnels. As all the network
interfaces of MN's configured the sane hone network prefix, MAG can
forward packets to MN by prefix match.

4.4, Local Mobility Anchor considerations

When LMA receives a PBU nessage, it needs to detect wehther the M\
has anot her interface accessed the PM Pv6-donai n, and associate all
M\'s interface, in this document, we assunme that LMA support flow
mobility, as [I-D.ietf-netext-pm pve-fl owmob] descri bed

5. Message Formats

This section defines new nmobility header nmessages for seamnl ess
handover

5.1. Streamnml ess Handover Initiate (SH) nessage

This message is created to bulid associ ate between MAGs t hat
different interfaces of MN connect to. The format of the Message
Data field in the Mbility Header is as follows:

0 1 2 3
01234567890123456789012345678901
i R R R e i T ik ST D I S SR SR T
| Sequence # |
B e i s e S e e S e e S e e Rl il st sT o SRR I S S o
| Al Reserved | Lifetinme |
B E e r e s i s i o T T s S S S S 2

I I

| Mobility options |
B i S S T s i S T st i S S S S S S S S i
Sequence #

Must be set by the sender so replies can be matched to this nessage.
A flag

The Acknowl edge (A) bit is set to request a Streanl ess Handover
Acknow edge be returned upon receipt of the SH nessage.

Reserved

These fields are unused. They MJST be initialized to zero by the
sender and MJUST be ignored by the receiver
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Lifttinme
16-bit unsigned integer. It represents the tunnel survival tine.
Mobility Option
Sane as [ RFC5213]
5.2. Streanl ess Handover Acknow edge (SHAck) nessage
The Stream ess Handover Acknow edge is used to acknow edge receipt of

a SH nessage. The format of the Message Data field in the Mbility
Header is as foll ows:

0 1 2 3
01234567890123456789012345678901
B s T I i R S e T S e i S R
[ Sequence # |
B T T i I T T o S S S e b S S S
| Reserved | St at us | Lifetime |
B e i s e S e e S e e S e e Rl il st sT o SRR I S S o

| Mobi lity options |
R R e R e s s e o S S e R e o o

Sequence#

The Sequence Nunber in the Stream ess Handover Acknow edge is copied
fromthe Sequence Nunmber field in the SH message

Reserved

These fields are unused. They MJST be initialized to zero by the
sender and MJUST be ignored by the receiver

Lifetime

16-bit unsigned integer. It represents the tunnel survival tine.
St at us

0: successed

128: Reason unspecfi ed

129: MN not attached
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6. | ANA Consi derations
TBD

7. Security Considerations
TBD
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