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Abstract

This document describes how a Presentity Agent (PA) provides a
Location Information Server (LIS) with location specific measurement
data it observes, for example - how many satellites are visible to a
PA, and at what angle are each currently, to aid the LIS in
determining geographically where the PA is. This is done within a
Session Initiation Protocol subscription framework where the LIS
subscribes to the PA for its measurement data. The LIS performs the
location calculation, determining where the PA is.
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The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
"SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this
document are to be interpreted as described in RFC 2119 [RFC2119].

Introduction

This document describes how a Presentity Agent (PA) provides a
Location Information Server (LIS) with location specific measurement
data it observes, for example - how many satellites are visible to

a PA, and at what angle are each currently, to aid the LIS in
determining geographically where the PA is. This is done within a
Session Initiation Protocol subscription framework where the LIS
subscribes to the PA for its measurement data. The LIS performs the
location calculation, determining where the PA is. This ability
classifies the LIS as a Location Sighter, as defined in RFC 3693
[RFC3693].

This document focuses on a subscription model to accomplish the
notifications from the PA whenever it determines it has moved. This
would result in a new notification being sent to the LIS with the
newly observed measurement data for the LIS to do the new location
calculation. 1In this model, the LIS establishes a subscription to
last over time to the PA. Within this subscription, the PA will be
told how often to reply. It could be periodically, i.e., at a set
interval of time like every minute for the life of the subscription,
or based on some trigger. A trigger can be agreed to between PA and
LIS, perhaps based on the movement observed by the PA itself. For
example, the PA may detect it has new measurement data from the
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IN

satellites it has in view (GPS or Galileo system), or from the radio
towers (WiMAX).

This creates a means of triangulation, when more than one radio
signal is being observed or measured from two different transmission
sources. Knowing the each radio signal is coming from, a distance
can be calculated based on the intersecting lines from those
sources. The more sources the better (and more accurate)
Time-to-First-Fix, or TTFF.

A Presence Information Data Format - Location Object (PIDF-LO), as
defined in RFC 4119 [RFC4119] is the location object extension to
the Presence Information Data Format (PIDF) defined in RFC 3863
[RFC3863] used to carry Presence state information about a
Presentity. Any protocol that carries this PIDF-LO extension needs
to comply with the rules and policies within RFC 3693 [RFC3693] as a
"Using Protocol". This document describes how this PIDF-LO
extension is used within SIP, just as [ID-SIP-CON] has passed this
validation, this PIDF-LO extension does not introduce any new Using
Protocol concerns relative to SIP.

This document describes how a LIS subscribes for, and receives the
notifications from the PA - and extends RFC 4119 to accomplish this
transmission of measurement (presence) data from PA to LIS. This
document does not determine how the PA's location is calculated. As
with all measurements, there can be error introduced. This document
does not account for the error introduced, either from how the PA
observes the direction of each signal, or how the LIS calculates
(i.e., which algorithm is used to) the received measurable data from
the PA. This document only describes how the LIS subscribes to the
PA, and sets up how often the LIS receives new updates from the PA.

Section 2 provides an overview of the messaging to carry this
PIDF-LO extension for triangulation. Section 3 specifies the
Triangulation element. Section 4 discusses the particulars about
the measurement data and the extension to the PIDF-LO XML, with
Section 5 containing the XML schema. Section 6 details the filters
to be used by the LIS to create the specific subscription for
triangulation measurement data, as well as the triggers (upon
movement of the PA). Section 7 discusses any known open issues, and
specifically seeks input to a few questions. Section 10 lists the
current contributors to this document.

Triangulation Messaging Overview

The message flow for this extension to the RFC 4119 defined PIDF-LO
is pretty simple. The Location Information Server (LIS) will create
a subscription with a Location Target to learn its location. This
is accomplished using the location 'get' function first described in
[ID-SIP-GET]. The LIS will need a new set of filters specifically
to ask the PA if it can supply triangulation data back to the LIS
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for the LIS to do the location determination. The LIS will include
an indication within the filter document how long it wants to

maintain a dialog with the PA.

The PA gets to decide how long the

subscription lasts, and what information the LIS has access to.

RFC 3856 [RFC3856] states that all subscriptions are to be

authentication challenged, therefore the PA needs to be prepared to
challenge the LIS for this information - and the LIS need to be

prepared to for this challenge.

Digest is the mechanism RFC 3261

specifies. Once a subscription is authenticated, the PA needs to be
make policy decision whether or not to accept the request, and how

specific the data is that is revealed.
response for accepting this subscription.

A 200 OK is the final

The PA now sends a NOTIFY immediately, with the radio, cell tower or
satellite signal information for the LIS to perform location

determination.

The LIS will probably include a filter for the PA for if it moves,

send new signal observations to the LIS.

The LIS might define how

far 'movement' is so it does not receive a NOTIFY for every inch the

PA moves.

PA/UA

>k >k 5k ok >k ok >k 5k 3k >k 5k ok ok 5k ok ok ok ko k k ok

* PA movement *
Sk >k 3k >k >k >k 3k >k >k >k >k ok >k ok >kok >kok >kok kok

new NOTIFY (w/ PIDF-LO)

3k >k >k >k >k 5K 5K 5K 5k K >k >k kK K 5k 5k 5k ok >k >k k

* PA movement *
3K 5K 3k 3k >k 5Kk 5K 3k 3k 3K 5Kk K 3k >k 5k 5k K K K >k 5k >k
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3.

| new NOTIFY (w/ PIDF-LO)

Figure 1. LIS Subscribes to PS for Triangulation Data

The Triangulation Element

RFC 4119 extended the PIDF [RFC3863] <status> element with a complex
element called <geopriv>. PIDF-LO also created two major
subselements which are encapsulated within <geopriv>: one for
location information and one for usage rules. This document does
not affect the usage rules subelement. The <location-info> element
MUST contain one or more directives indicating the XML schema(s)
that are used for geographic location formats, according to RFC
4119. This document creates a new schema under the <location-info>
element, lateral to geodetic location and civic location already
established within RFC 4119.

This extension to PIDF-LO creates the <gp:triangulation> element.
Below are the mandatory and optional XML subelements contained
within the <gp:triangulation> element, with definitions and value
ranges.

The following is an example taken from RFC4119 [RFC4119] (with an
updated times) which provides GPS coordinates as its location
format. All the security and privacy rules apply to this PIDF-LO
extension as they do to RFC 4119, including any retransmission and
retention-expiry elements.

<?xml version="1.0" encoding="UTF-8"7>

<presence xmlns="urn:ietf:params:xml:ns:pidf"

xmlns:gp="urn:ietf:params:xml:ns:pidf:geopriv1@"
xmlns:gml="urn:opengis:specification:gml:schema-xsd:feature:v3.0"
entity="pres:geotarget@example.com">
<tuple id="sg89%ae">
<status>
<gp:geopriv>
<gp:location-info>
<gml:location>
<gml:Point gml:id="pointl" srsName="epsg:4326">
<gml:coordinates>37:46:30N 122:25:10W</gml:coordinates>
</gml:Point>
</gml:location>
</gp:location-info>
<gp:usage-rules>
<gp:retransmission-allowed>no</gp:retransmission-allowed>
<gp:retention-expiry>2008-08-03T04:57:29Z</gp:retention-expiry>
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</gp:usage-rules>
</gp:geopriv>
</status>
<timestamp>2008-07-28T20:57:29Z</timestamp>
</tuple>
</presence>

Figure 2. RFC 4119 PIDF-LO XML Example

Removing the non-location specific (i.e., header) elements, we have
above this:

<status>
<gp:geopriv>
<gp:location-info>
<gml:location>
<gml:Point gml:id="pointl" srsName="epsg:4326">
<gml:coordinates>37:46:30N 122:25:10W</gml:coordinates>
</gml:Point>
</gml:location>
</gp:location-info>
<gp:usage-rules>
<gp:retransmission-allowed>no</gp:retransmission-allowed>
<gp:retention-expiry>2008-08-03T04:57:29Z</gp:retention-expiry>
</gp:usage-rules>
</gp:geopriv>
</status>

Figure 3. Subset of RFC 4119 PIDF-LO XML Example

This triangulation extension will fit **here** in the schema below,
which is lateral to any <gml:location> (where a point would be
defined) or <cl:civicAddress> (where all civic addressing) would be
under:

<status>
<gp:geopriv>
<gp:location-info>
<gml:location>
<gml:Point gml:id="pointl" srsName="epsg:4326">
<gml:coordinates>37:46:30N 122:25:10W</gml:coordinates>
</gml:Point>
</gml:location>
/ <gp:triangulation>
**he re**
\ </gp:triangulation>
</gp:location-info>
<gp:usage-rules>
<gp:retransmission-allowed>no</gp:retransmission-allowed>
<gp:retention-expiry>2008-08-03T04:57:29Z</gp:retention-expiry>
</gp:usage-rules>
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</gp:geopriv>
</status>

Figure 4. Inserting Triangulation into XML Subset Example

[

Navigational Measurements

Within each radio based measurement system designed for navigational
purposes, devices receive broadcast signals from certain sources it
knows to look for. Generally the broadcast signals are different
for each system. A device designed to determine the time and
direction of these sources can apply an algorithm to determine where
that devices is. If the algorithm is not local to the device,
another device can be used to help in the location determination.

A receiver needs to learn which satellites or radio/cell towers it
can see in order to provide any meaningful information to a LIS to
do a calculation (based on the data provided by the endpoint.

Here is an example from [ID-GP-LDM] modified for this extension of
PIDF-LO, which shows observations from 3 satellites:

<status>
<gp:geopriv>
<gp:location-info>
<gml:location>
<gml:Point gml:id="pointl" srsName="epsg:4326">
<gml:coordinates>37:46:30N 122:25:10W</gml:coordinates>
</gml:Point>
</gml:location>
<gp:triangulation>
<gp:satellite>
<sat num="19">
<doppler>499.9395</doppler>
<codephase rmsError="1.6e-9">0.87595747</codephase>
<cn0>45</cn0>
</sat>
<sat num="27">
<doppler>378.2657</doppler>
<codephase rmsError="1.6e-9">0.56639479</codephase>
<cn0>52</cnO>
</sat>
<sat num="20">
<doppler>-633.0309</doppler>
<codephase rmsError="1.6e-9">0.57016835</codephase>
<cn0>48</cn0O>
</sat>
</gp:satellite>
</gp:triangulation>
</gp:location-info>
<gp:usage-rules>
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<gp:retransmission-allowed>no</gp:retransmission-allowed>
<gp:retention-expiry>2008-08-03T04:57:29Z</gp:retention-expiry>
</gp:usage-rules>
</gp:geopriv>
</status>

Figure 5. Satellite Triangulation into XML Subset Example

Each satellite has a unique number associated with it, within a
given system. The example is about 3 satellites, so there are 3
<sat> elements. There is no preference or order to these elements.
The existing <timestamp> field within the PIDF-LO is used to
indicate when the signal observations were made, to give the LIS the
ability to make a precise location determination.

Each of the elements is defined here (which are very similar to
those in [ID-GP-LDM], since the data part of the example was
borrowed from that ID):

<sat num=""> is the satellite number within a given constellation
system of satellites (GPS has one set, Galileo has
another set). Each satellite is numbered, and this
number of part of the broadcast message devices
received to learn which specific satellites it can see
at any one time. This is critical for location
determination.

<doppler> This is an observation of the Doppler shift, measured
in meters per section.

<codephase rmsError> The observed code phase, measured in
milliseconds, for the satellite signal. This value
includes an optional RMS error attribute.

<ch0> The signal to noise ratio for the satellite signal,
measured in decibel-Hertz (dB-Hz).

5. XML Schema for PIDF-LO Extension for Triangulation
TBD

6. Filters within SUBSCRIBE for Triangulation
TBD

7. Open Issues

The following are known open issues not yet discussed above:
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- should this document be expanded to include any radio based
triangulation, such as cellular networks or 802.11 networks?

- need the XML schema
- need the filters unique to triangulation

- Does this ID need a WiMAX example?

8. Security considerations
This document does not introduce any new security considerations
beyond those in RFC 4119.

9. IANA considerations

This document does not have any IANA actions (though that will
likely change in future revs of this doc).
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