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Abst r act

The Application-Layer Traffic Optimzation (ALTO specification
defines the concept of Provider-defined Identifiers (PIDs) as the
aggregation of network endpoints for network nodes. Each PID can be
associated with a set of endpoint addresses, e.g. aggregating

endpoi nts that use the sane network access point.

Thi s docunment focuses on nobile networks and introduces proposes the
toi dea of using use cells of cellular access networks as an
aggregation points. This allows applications to make deci si ons based
on the path cost of using the current cell as a network attachnent
point, or to even choose which network access points network
attachnent point to select. Use cases are described which can
benefit fromthis. The draft el aborates on possible ALTO

nodi fications enabling such use cases. The intent of the draft is to
start discussion on the topic.

Requi renents Language

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

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 docunments of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may 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 April 30, 2015.
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I nt roducti on

The Application-Layer Traffic Optim zation (ALTO [ RFC7285]
specification allows providing i nformati on about a network to support
applications in maki ng decisions regardi ng the nost optinmal use of
the network. Oiginally geared towards supporting peer-to-peer
applications in I P networks, the ALTO W5 has recently broadened its
scope.

ALTO defines the concept of Provider-defined Identifiers (PIDs) to
aggregate network endpoints. Each PID can be associated with a set
of endpoi nt addresses. The concept of PIDs is generic and
potentially allows many types of endpoint addresses - the ALTO
specification nentions | P addresses, overlay IDs and MAC addresses.
However, RFC 7285 only defines address types for IPv4 and | Pv6
addresses and leaves it to additional docunents to define additiona

types.

Thi s docunent introduces a nunber of use cases occurring in wreless
net wor ks whi ch benefit from associating a cell or access point with a
PID. 1In such scenarios, the cell or access point through which
networ k attachment occurs or may occur in the future needs to be
identifiable by the ALTO client. Wreless access points provide

i nformati on such as cell IDto identify them However, currently
ALTO provides only I P addresses for endpoints, and arbitrary strings
as PID values. Allowing an ALTO map to provide information about an
actual cell or access point can benefit use cases when the ternina
needs netrics describing the path cost of using a particular cell or
access point before the termnal attaches to the network via that
cell or access point, as well as for using a cell ID to aggregate

i nformati on about all endpoints attached to that cell or access
poi nt .

Pr obl em st at enent

ALTO defines the concept of PlIDs which can be used to aggregate
networ k nodes. A PID can aggregate e.g. cover all nodes connected to

the network via a particular POP. It is assuned that in fixed
net wor ks, the actual POP via which an endpoint is connected to the
network rarely changes. In cellular wreless networks, the situation

is different. Network access happens through cells. Nodes
frequently change cells when they nove. Traffic conditions and other
costs may vary widely fromcell to cell. Therefore, it nakes sense
to include information about actual cells through which network
attachnent happens in the ALTO naps. However, currently this is not
possible in the ALTO data entities. Sinmlarly, access to WFi

net wor ks happens through w rel ess access points which are currently
al so not considered in ALTO

Use cases
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1. Cell as aggregation point

Wreless terminals connect to a cellular network through different
cells, and to W-Fi networks through different wreless access
points. The quality of network access may vary greatly from
connection point to connection point, e.g. due to congestion or the
differing capacity of backhaul (connection point is used to refer to
both cells and access points fromnow on). |In particular in cellular
net wor ks, the connection point actually used frequently changes.

If the ALTO i nformati on nodel would be able to identify the
connection point with a PID, then different costs could be provided
for different map paths to the connection points. Also, there may
potentially be a | arge nunber of cellular subscribers connected to a
typical cell. It may not matter which endpoi nt addresses they use,
but only via which connection point they are attached to the network.
Exploiting this may greatly reduce map size as nunerous endpoints
under a connection point can be aggregated into a PID, and al so
reduce the nunber of map updates as endpoints nove so that they can
be attached via different connection points due to endpoi nt novenent
or handovers.

2. Passi ve reaction to handovers

Applications can benefit from know edge or assunption about the cells
a termnal is connected to or will with sonme probability be connected
to in the near future

Applications may know which cells a termnal typically connects

t hroughout a day e.g. from observing daily conmute patterns. They
may al so be provided candidate cells with favorabl e conditions by

including in the ALTO response a set of non-congested cells in the
vicinity of a queried cell. Once the term nal connects to such a

cell while noving, the application can execute tasks which require
e.g. higher throughput.

Al so, if non-congested and congested cells overlap (such as e.g. a
non- congested snall cell or WFi hotspot and a congested nacro cell)
and the terminal is in notion, an application can nmake assunpti ons
about future congestion and prepare / react accordingly.

Finally, applications may obtain candidate cells by accessing
i nformati on about nei ghboring cells through the APlIs provided by
nodern snart phones.

Based on such know edge, the following two cl asses of use cases can
be di sti ngui shed.

2.1. Cost calendar to extend battery life for background tasks

Large fractions of Internet traffic today occur over wreless
systems. Not all traffic is real-time and many tasks can be
performed in the background. |In particular, clients that downl oad
| arge volunes of data (e.g., mmil applications or social network
clients) can choose the tine when they will actually downl oad | arge
itenms such as attachnents or video clips.

If a cost cal endar does include information that a client can use to
comput e the achi evabl e throughput of a service via different cells
(e.g. based on information about avail able bandw dth or congestion
information per cell), it can initiate or schedule | arge downl oads to
take place when it can connect to a cell that currently allows high

t hr oughput .

If a high throughput cell is used for background downl oads, the
battery life can be extended as the ternminal spends less tine in



battery-consum ng states with the processor busy and the radio on and
i nstead spends nore tinme in battery-conserving idle nodes.

3.2.2. Cost calendar to optim ze application sessions

Cost and other netrics usually fluctuate over tinme e.g. based on the
day of week. Such know edge can be used to provide hints to
applications how to adapt proactively. For instance, during (or
prior to) user nobility (e.g. a conmute), an application nmay nmake use
of such heuristic information to prefetch farther in advance (beyond
just in tine) nore items within an ongoi ng streamnming session at tines
of |l ow congestion, prior to it entering time intervals or cells with
hi gher congestion etc. Such know edge can al so contribute to picking
a suitable video rate in progressive streaming. In a video tel ephony
session, applications nay proactively switch to audio-only calls in
congested areas. This use case is sonmewhat related to the previous
one; however, it focuses on optim zing the user experience of
foreground tasks, rather than on scheduling background tasks.

3.3. Connection nanagenent and traffic offload

The previouis use cases have focussed on the application reacting on
a change in network access point. However, often various connection
points of different wireless networks are available to which an
endpoint may actively attach. As nobile endpoints get nore
intelligent, functions for connection managenent and traffic offl oad
can consider not only the quality of the radi o connecti on when doing
access selection and traffic offload, but al so other properties such
as cost paraneters and additional netrics provided by ALTO Al so,
when multiple different wirel ess access options are avail abl e,
traffic may be distributed between these options based on ALTO cost
maps so the network can be used nore optimally. However, this
requires that the wireless termnal can associate ALTO nmap entries
with actual cell identifiers in the wreless networks

4. Requirenents and sol ution ideas

This section el aborates solution ideas as a starting point for the
t echni cal di scussi on.

Aggregation in ALTO is nodel ed by a PID which represents a group of
nodes. A PIDis identified by a provider-defined string with no
general neaning, and an endpoint is identified by its |IP address.

Cel lul ar networks use a cell identifier (cell ID) to identify the
cells through which network attachnent happens. In Public Land
Mobi | e Networks (PLMN\s) based on E-UTRAN [ TS36. 311], the Cell IDis
composed of the PLMN ID and the ECI, which in turn are conposite
identifiers. The PLMN ID (Public Land Mobile Network IDentifier)
identifies a wireless communications system It consists of the 3
digit Mbile Country Code (MCC) and the 3 digit Mbile Network Code
(MNC). EC is the E-UTRAN Cell ldentifier which identifies a Cel
within a PLMN\. An ECl is conposed of eNB ID and Cell ID. The eNB ID
(20 bits) is the eNodeB IDentifier which identifies an eNB within a
PLMN. The Cell 1D (8 bits) identifies a (sub)cell within a
particul ar eNodeB

W Fi - based wirel ess networks provide data such as SSID, access point
MAC address and other values that allow to identify the network
access point. Note that the Hotspot 2.0 specification [HS2.0] allows
a termnal querying a nunber of parameters prior to connecting to an
access point (such as Venue Nane, Roami ng Consortium |P Address Type
Avail ability, 3GPP Cellular Network, Domain Nane, Hotspot Query List,
Hot spot Capability List and others). The termi nal searching for a
particul ar network access can retrieve the information el ements
through the | EEE 802. 11 ANQP fromthe access point prior to
connection establishment. However, once connected to an access



point, the termnal has to retrieve the information of other access
points in the area by virtually detaching fromthe access point and
runni ng access network di scovery over the air to the other access
points. It would be beneficial when the terninal would be able to
retrieve the informati on of adjacent access points and access
networ ks by way of e.g. an ALTO query over the existing connection

In order to enable the use cases defined above in ALTO, the |IDs which
identify the wirel ess connection point would have to be added to the
ALTO dat a nodel .

To support the use cases above, two things are required:

1. To enable querying properties of a certain cell such as bandw dth
or degree of congestion. Such queries could be supported through
t he mechani sm of endpoi nt property queries (RFC7285 section
11.4). Possible solutions are:

* Solution A: The cellular access point would need to be defined
as an additional endpoint inside the group aggregated by a
PID, i.e. a new address type that represents a cell ID would
be required.

* Solution B: A property query would be needed for the PID, plus
a property that represents the cell identifier.

2. To enable cells as identifiable aggregation points, the notion of
a PID (which is now just a string) would need to be extended by
including cell identification. Assigning different PIDs to
different cells would then allowto create different cost map
sections for paths of access through different cells (e.g., costs
woul d be higher for access through congested cells than for
access through non-congested cells).

* Solution: A PID would need to be extended by a cell identifier
(related to Solution B above)
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