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Abst ract

IP flow nobility enables the ability of movenent of selected flows
fromone access technology to another. This docunment extends the
Proxy Mobile I Pv6 signaling to convey nobile node’s status

i nformati on that can be used by the network to deci de when and how
performflow nobility. It also defines options allow ng the network
getting information about different nobil e node capabilities, which
m ght be considered to decide how to tackle the node’s nmobility.

Status of this Meno

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

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF). Note that other groups nmay 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 docunents valid for a maxi num of six nonths
and nay be updated, replaced, or obsol eted 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 January 10, 2013.
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1. Introduction

There are several use cases where it would be useful that the |oca
mobi l ity anchor (LMA) can decide to performflow nobility from one
access network to another, e.g., from3GPP to WLAN or from W.AN to
W MAX.  Wth current Proxy Mobile I Pv6 specification [ RFC5213], the
LMA can only know the different access technol ogi es the nobile node
(M\) is attached to (this information is conveyed fromthe nobile
access gateway to the local mobility anchor in the Access Technol ogy
Type option). No accurate information about the nobile node status

(e.g., if it is in idlel/power saving node or experiencing |low radio
quality) is available at the LMAto aid it in the decision of when
and how to performflow nmobility. It is therefore helpful to provide

the LMA with additional information fromthe MN, so the LMA can
trigger flow nobility actions with a lower risk of failure/data |oss
This can be done by including nobile node status information in the
signaling between the nobile access gateway and the | ocal nmobility
anchor, and by enabling the nobile access gateway to update that

i nformati on as needed.

It is also useful to support the nobil e access gateway to convey
information to the local nobility anchor about specific capabilities
of attached nobile nodes. These capabilities nay include, for
exanpl e, the support of a logical interface (to hide fromthe IP
stack the existence of multiple physical interfaces, which may be
simul taneously attached to different MAGs), the availability of a
dual 1Pv4/1Pv6 stack at the nobile node, etc.

Thi s docunment defines two new nobility options, the MN Capability
Status option and the MN Connectivity Status option for Proxy Mbile
I Pv6 (PM Pv6), that can be used by the nobile access gateway (MAG

for carrying information to the local mobility anchor about the M\
status with the correspondent access network and its capabilities.

2. Conventions used in this docunent
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. New M status and capabilities options for PM Pv6

3.1. Overview

In sone Proxy Mobile I Pv6 deploynents, a nobile network (e.g., the
one defined by the 3GPP) needs to support multiple access
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technol ogi es, and the local nobility anchor can be triggered to

deci de which access technology will be used to nove a particular IP
flow according to the operator preferences and |ocal policy. To
guar antee the success of the flow nobility procedure from one access
technol ogy to another, a critical piece of information to help the
LMA is the current nobile node status at the different access
networks it m ght be attached to.

The mobil e access gateway is the right PM Pv6 network entity to
detect the nobile node status using, in addition to the nechani sns
defined in RFC5213 [ RFC5213], any access network specific mechani sm
that is available to detect the connectivity status of the attached
nobi | e node.

The MAG can provide the nobile node status information to the LMA as
part of the signaling exchange between MAG and LMA. Nanely, the MAG
can periodically, or triggered by a particular event, update the M\
status to the LMA. How the LMA use this information is outside the
scope of this docunent.

3. 2. Use case scenari os

The approach specified in this docunment provides additional benefits
to sonme use cases involving flow nobility anmong nul tiple access
technol ogi es. These use case scenarios are illustrated next:

(a) The user is simultaneously attached and accessi ng sone services
fromboth W.AN and 3GPP networks, and for sone tinme the network
link connecting to the WLAN access network is going to be
rel eased for sone purposes, such as schedul ed mai nt enance.
Triggered by that event, there are two choices the LMA can take
to reallocate these IP flows, either to switch the affected
flows to the 3GPP access, or to switch the flows to anot her W.AN
access (if available). Wthout updated information about the
status of the MN, the LMA can trigger an erroneous flow nobility
decision (leading to a | ong delay and/or data | osses), for
exanple if a flowis noved to an network interface that is
currently in idle state or perceiving a |l ow signal quality.

(b) At residential areas, during night there are nore peopl e using
WLAN, and | ess people using a cellular access, hence for the
Vol P service it mght be better to switch sone users to the
cellular access. On the other hand, during the day, there are
| ess people on WLAN and nore people using cellular, so it night
be better to use the WLAN to offload the cellular network. The
LMA can nove flows according to policies, but wthout accurate
know edge of the MN status the flow handoff may suffer from
del ays, data | oss or other performance probl ens.
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3. 3.

3. 3.

3. 3.
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(c) The user is accessing some services fromboth W.AN and cel | ul ar,
and an FTP IP flowis initiated which may cause the bandw dth
resources to be insufficient. The LMA may consider changing the
flows for VolP service fromthe W.AN to the 3GPP access
according to the operator polices and other factors (e.g., user
preferences). |If the LMA only has information about which
networks the MN is connected, but not the real status/quality of
each of them it mght be that the LMA incorrectly decides to
move a flow (e.g., if the 3GPP radio |link connecting between M
and MAG is poor) resulting in then long delay or data | oss.

Sol ution
1. MAG consi der ati ons

The MAG can retrieve the Mbile Node status from sone ot her network
el ements, such as the Mbility Managenment Entity (MVE) in 3GPP, the
Pagi ng controller in WMAX, or the Access Point in W.AN. The MAG may
periodically, or triggered by a specific event, update this
information to the LMA, so that this information can be used as one
of the factors to nmake the decision of flow nobility by the LMA. In
particular, the MAG can also retrieve the radio quality of the MAG WN
link fromother network elenents (e.g., the eNBin 3GPP), and a
threshol d can be configured locally or downl oaded (e.g., fromthe

net wor k management systemn) as the operator policies. As soon as the
radio quality of the MAG MN |ink drops below this threshold, the MAG
updates this event to the LMA as a part of Mbbile Node status

i nformati on, which hel ps the LMA naki ng the best decision of
performng flow nobility.

In addition, sone Mbile Node capabilities information, such as

| ogi cal interface support or dual-stack availability, can al so be
carried fromthe MAGto the LMA, helping to make a flow nobility
decision. How the MAG obtains this capabilities information is out
of scope of this docunent.

2. LMA considerations

The LMA receives the nobile node status information fromthe MAG and
makes the decision of flow nobility for a specific IP flow according
to the operator policies and other factors (e.g., user preferences
and MN status). How the LMA uses this information is outside the
scope of this docunent.

We consider next the use case (a) of Section 3.2 as an exanple. |If
the WLAN infrastructure is schedul ed for naintenance, the LMA can
check the operator policies with other factors to decide which is the
best candi date access network to nove the flows that were using the
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WLAN. One exanple of possible prioritized list could be the
fol | owi ng:

1. 3GPP access with M\ status set to "connected"

2. Another avail abl e W.AN access infrastructure.

3. 3GPP access with MN status set to "idle".

In this case, if the MN status is "idle" in the 3G°PP access network,
the LMA will hand off the nobile node to another WLAN access w t hout
trying to wake up the nobile node and re-establish the |ink
connecting the MN and the MAG

Anot her exanple is the following, in which the priority of each
access network is set in a different way:

1. 3GPP access with MN status set to "connected"

2. 3GPP access with MN status set to "idle"

3. Another avail abl e WLAN access infrastructure.

In this case, the LMA will first try to wake up the nobile node in
the 3GPP access and re-establish the |ink connecting the MN and the

MAG. If this procedure can be done successfully, the LMA will not
attenpt to hand off the nobile node to another W.AN access, but it
will initiate the flow nobility to the 3GPP access

3.4. Mbile Node Status and Capabilities Options

This section defines extensions to the Proxy Mbile | Pv6 [ RFC5213]
Pr ot ocol nessages.

3.4.1. Mobile Node Capability Status Option

A new option, called Mbile Node Capability Status Option, is defined
to be included in the PM Pv6 signaling (e.g., PBU and PBA nessages)
exchanged between a local nobility anchor and a nobil e access
gateway. This option is used for conveying the nobile node’s
features support capability information. |Its format is the
fol | owi ng:

0 1 2 3
01234567890123456789012345678901
B E e r e s i s i o T T s S S S S 2
| M\-Ca-St Type | MHCa-St Lngth | Reserved |LIDM
+ B S T s s T e s e e S S S R S il o

Figure 1: MN Capability Status Option
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M\- Ca- St Type
To be assigned by | ANA

MN- Ca- St Lngth
8-bit unsigned integer indicating the length in octets of the
option, excluding the type and length fields.

Reserved
This field is unused for now. The value MIUST be initialized to O
by the sender and MJST be ignored by the receiver.

L
1-bit unsigned integer indicating the capability of supporting the
| ogical interface feature by the nobile node. The value is set to
1 when logical interface is supported by the nobil e node,
otherwise it is set to O.

D
1-bit unsigned integer indicating the |Pv6/1Pv4 Dual Stack support
of the nobile node. The value is set to 1 when |Pv6/I1Pv4 Dual
Stack is supported by the nobile node, otherwise it is set to O.

M

1-bit unsigned integer indicating the Mbile IPv6 support of the
nmobi | e node. The value is set to 1 when Mbile I Pv6 stack is
supported by the nobile node, otherwise it is set to O.

2. Mbbil e Node Connectivity Status Option

A new option, called Mbile Node Connectivity Status Option, is
defined to be included in the PMPv6 signaling (e.g., PBU and PBA
messages) exchanged between a local nobility anchor and a nobile
access gateway. This option is used for conveying to the network the
nmobil e node’s air link connectivity status information. Its fornmat
is the foll ow ng:

0 1 2 3
01234567890123456789012345678901
i i i o i I R S S
| MN-Co-St Type | MN-Co-St Lngth|
i T e o o s T e e et e ok o Sl SN
Reserved | MN status |RQ
B i S S T s i S T st i S S S S S S S S i
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Figure 2: MN Connectivity Status Option

M\- Co- St Type
To be assigned by | ANA

M\- Co- St Lngth
8-bit unsigned integer indicating the length in octets of the
option, excluding the type and length fields.

Reserved
This field is unused for now The value MIST be initialized to O
by the sender and MJST be ignored by the receiver

MN st at us
The status of the nobile node attached froma specific access
network, such as WFi, WMAX and 3GPP. Currently the value of the
M\ status can be as follows:
1: connect ed,
2: di sconnected,
3: idl e/ power saving node,

4: reserved

RQ

This field is used to indicate when the radio quality of the
MAG- MN | i nk dropped bel ow a certain threshold configured by the
operators. The value can be set as follow

00: the radio quality of the MAG MN |ink does not drop bel ow the
t hr eshol d,

01: the radio quality of the MAG MN |ink drops bel ow the
t hreshol d.

Al'l other val ues are reserved.

4, Security Considerations

TBD

5. | ANA Consi derati ons

TBD
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