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Abst r act

The meno has been proposed to extend happy eyeballs algorithmto fit
into nultiple interfaces environment. Based on this extended
heuristic algorithm a client with multiple interface could determn ne
the optimal flow path in which specific interface has been chosen
Furthernore, an appropriate |P address family for each interface can
be also identified to guarantee user experiences during | Pve
transition period.
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1. Introduction

In multiple interface context, the problens raised by hosts with
multiple interfaces have been discussed. The MF problem
statenent[ M F- PS] has described the various issues when using a MF
node on which multiple interfaces are used and results in wong
domai n sel ection. Happy Eyeballs [ HAPPY- EYEBALLS] has descri bed how
a dual -stack client can determne the functioning path to a dual -
stack server. It’s using heuristic algorithmhelp applications to
qui ckly deternmine if IPv6 or IPv4 is the nost optimal to connect to a
server. That is a good nethod to achieve intelligent path selection.
However, the assunption here is single-homed host. The interaction
with multiple interfaces is still waiting for further study.

This meno has been proposed to extend happy eyeballs algorithmto fit
into nmultiple interfaces environnent. That could achi eve win-win
situation. Based on this extended heuristic algorithm a client with
multiple interface could determine the optinmal flow path in which
specific interface has been chosen. Furthernore, an appropriate IP
address famly for each interface can be also identified to guarantee
user experiences during IPv6 transition period.

2. Heuristic Happy Eyeballs Extension Al gorithm
The section details extended Happy Eyeballs algorithm including
defined framework, interface weighting consideration and and
conput ati on process

2.1. The Framework for Extended Al gorithm

The Figure 1 shows the proposed framework for extended al gorithm
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Figure 1: Miultiple Interface Mode for Extended Al gorithm

Each interface will be configured with weighting coefficient, which
is conposed of pair values. Apart fromvalue P, which is follow ng
current definition in [ HAPPY- EYEBALLS], value | is defined to

i ndicate preference of interfaces selection. |In general, value |l is
responsi ble for interface selection; value Pis a indication to
identify IPv4 or IPv6 fanily has been preferred.

2.2. Interface Wighting Consideration

According to the definition, applications will take account of val ue
| toidentify which interface has been chosen before sending out data
packages .

Each interface is configured with one value, |I. | is served as an
indication to identify which interface is preferred for a specific
destination or hostname. A positive value indicates preference of
specific interface conpared to others. The value is justified by
taking various factors into account. The inpact factors could be
categorized in two groups.

0 Hard preconditions: It's mandatory indications that interface
behavi our should conply with such preconditions guidance. The
followi ng factors belong to hard preconditions.

* (Qperator policies: operators would deliver the custonm zed
policies in particular network environments due to chargi ng or
area regul ati on consi derations.

* User preferences: Users might configure to enable a specific
interface to access network. for exanple, user nmay choose w fi
interface to surf Internet considering | ow cost.

o Soft preconditions: It's optimal choice for transnmitting data
packages through a specific interface conpared to others. The
followi ng factors would contribute soft preconditions
justification.

* Routing policies: DHCPv6 Route
Option[draft-ietf-mf-dhcpv6-route-option-01] and
RFC4191[ RFC4191] al |l ow configuration of specific routes and
i nfluence a nodes’ ability to pick an appropriate route to a
destination. A weighting for an interface headed to
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destination address that matches a specific route would be
i ncreased.

* DNS selection: if inproved DNS server sel ection
[draft-ietf-mf-dns-server-sel ection-03] takes effects, the
wei ghting for those interfaces over which DNS suffix nmatching
the requested nane should al so be increased.

* (Oher factors: There are many other factors could contribute
optinmal interface selection. This docunents would like to
focus on the main ones and treat others in a best effort
manner. The key factors are expected to be added in future
di scussi on.

2.3. Interface Sel ection Process

The selection of a particular interface fromthe viable set inplies a
sel ection of one particular network path in preference to other
viabl e paths. Interface weighting nust be conputed in advance but

al so be reconputed during session. The whole process for interface
sel ection could be divided into two stages.

At stage |, upon the connection attenpt, interface set should be
filtered through the hard preconditions, and then aggregate the
results within that kind of "policy group"

At stage Il, the soft preconditions should be applied to the resulted

inteface set. According to particular soft preconditions, the
preferred interface woul d be chosen by increasing | and del aying the
connection attenpts on the "undesirable" interfaces. This would
allow to dial the preference between the different interfaces. The
| ess desirable interface woul d get penalised a-priori

To be specific,when one interface defeats others, the corresponding
value I will be set to positive value. Oher interfaces will be set
negative value. A value of 0 indicates equal weight for multiple

i nterfaces.

When interface values | have been configured, the traffic flow
targeted to specific destination address or hostnane will follow this
gui dance to choose proper interface. Hence, initial connection
attenpt woul d be sent over the interface that has matching particul ar
rules and other interfaces would be tried only if no reply on the
preferred one. Network condition may change during the session
interface reselection should be triggered. Wen connection probl ens
are occurred to preferred connection, the value I need to be
adjusted. The adjustnent of value I will do polling-based schene.
The value | corresponding to suboptimal interface will be configured
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as positive. And previously optinmal value | will be set to nost-
negati ve.

2.4. |1 Pv4/1Pve Selection Algorithmfor Individual Interface
For a specific interface in a dual-stack single interface node, the
choice of IP address fanmily relies on Happy Eyeballs algorithm which
is defined in [ HAPPY- EYEBALLS] .

3. Additional Considerations

3.1. Usage Scope

Happy Eyeballs is trageting to HTTP context, but it is useful and
applicable to other tine-sensitive applications.

3.2. Flow Continuity
Usual |l y, interface changi ng happens at the begi nning of new session.
So, there is no flow continuity issues for ongoing TCP sesson
Dynam ¢ novenent of traffic flows are addressed by other |ETF
protocols as well.

3.3. Default Address Selection
If nore than one | Pv6 address is assigned to the interface, the
native | Pv6 address is given preference.

4. | ANA Consi derations

This meno includes no request to | ANA

5. Security Considerations

TBD
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