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"What instances of this service are closest to nme?" Exanples include
finding restaurants, gas stations, stores, automated teller nachines,
W rel ess access points (hot spots), or parking spaces. Currently,
the Location-to-Service Translation (LoST) protocol only supports
mappi ng | ocations to a single service based on service regions. This
document describes an extension that allows queries of the type "N
nearest", "within distance X', and "served by".
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1. Introduction

The Location-to-Service Translation (LoST) protocol [RFC5222] nmaps
service identifiers (URNs) and civic or geospatial information to
service URI's, based on service regions. Wile notivated by mappi ng
| ocations to the public safety answering point (PSAP) serving that

| ocation, the protocol has been designed to generalize to other

| ocati on- mappi ng servi ces.

However, the current LoST query nodel assunes that each service UR
has a service region and that service regions do not overlap. This
fits the enmergency services nodel, where the service region of a PSAP
is given by jurisdictional boundaries, but does not work as well for
other services that do not have clearly defined boundaries. For
exanpl e, any given location is likely served by a nunber of different
restaurants, depending on how far the prospective custoner is willing
to travel
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We extend LoST with three additional <findService> query types,
giving the protocol the ability to find the N nearest instances of a
particul ar service, all services within a given distance, and al
servi ces whose service region includes the user’s current |ocation

2. Requirenments Notation

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].

3. Service Regions

Ceneral |y speaking, service regions apply only to a subset of
services

In Section 1 of [RFC5222], a service region is defined as foll ows:

"To minimze round trips and to provi de robustness agai nst network
failures, LOST supports caching of individual mappings and indicates
the region for which the same answer would be returned ("service
region")."

Section 5.5 of [RFC5222] further defines a service region

"A response MAY indicate the region for which the service URL
returned would be the sanme as in the actual query, the so-called
service region."

For energency services, service region and service area, as defined
in [ RFC5222], represent the sane geographical area. This is due to
the fact that each PSAP serves its own area w thout overlapping with
the service area of any other PSAP. For as long as the client is

| ocated in the service area of a PSAP, the same PSAP is returned by
the LoST server, that is, the service region does not change. A
service region is the service area of a PSAP

For non-energency services, different points of service may have

di fferent overlapping service areas. This neans that one service
region will probably include a | arge nunber of service areas. Since
we can get a |arge nunber of service URIs for each query, a service
regi on per the definition above would be the region within which a
user woul d get the sanme set of service URIs. |If one or nore of the
URIs in the set changes, the set of URIs changes, i.e., the service
regi on changes. Therefore, for non-energency services, the service
regi on defined in [ RFC5222] woul d change frequently, thus greatly
reduci ng the benefit of caching responses by service region
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Ceneral |y speaking, we can divide |ocation-based services into two
mai n cat egori es based on:

o how far they are fromthe user (e.g., automatic teller machine,
food takeout);

o whether or not their service area includes the user’s current
location (e.g., pizza delivery, PSAP)

For services included in the first category, service areas and
therefore service regions are not relevant while they are inportant
for services included in the second category. This distinction
becones obvious if we consider, for exanple, the difference between
takeout (first category) and delivery (second category). |In the case
of takeout, the user wants to go to a particular restaurant and buy
di nner, regardl ess of whether his location falls into the delivery
service area of the restaurant or not. For delivery, the user cares
about the restaurant service area as the restaurant will deliver food
to himonly if his location falls within the restaurant service area

There is a clear distinction between services that require service
areas and services that do not. The LoST extensions defined in this
docunent take this into account by using the service classification
nmenti oned above.

4. New <findService> Query Types: "N nearest", "within distance X', and
"served by"

We introduce three new types of <findService> queries: "N nearest",
"within distance X', and "served by". The first query returns the N
points of interest (POs) closest to the client’s physical |ocation
the second query discovers all the points of interest |ocated within
a given distance fromthe client’s physical l|ocation; and the third
query returns all the points of interest whose service area includes
the client’s current |ocation

5. LoST Extensions

For "within distance X' queries, the LoST client needs to specify to
the server the range within which instances of a particular service
shoul d be searched. |In order to do this, we make use of various
shapes [ RFC5491] in LoST queri es.

For "served by" queries, the LoOST client needs to let the server know

that it MJUST return only those services whose service area includes
the user’s current location. 1In order to do this, we introduce the
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<region> el enent in <findService> queries. Service region boundaries
MAY be returned in a LoST <findServi ceResponse> as described in
[ RFC5222] .

For "N nearest" queries, the LoST client needs to let the server know
N, i.e., the maxi mum nunber of service URIs to be returned in a
response. |In order to specify this, we introduce the <linit> el enent
in <findService> queri es.

Al so, we introduce a new elenment in LOST responses, nanely

<servi ceLocation>  This new elenent is used by the server to
indicate to the client the physical location of points of interest.
In doing so, the client can conpute the distance and other netrics
between its current location and the points of interest.

The new el enents <region> <limt> and <servicelLocation> are defined
in the "lost-ext" nanespace. This new nanespace is defined in
Section 7.

5.1. New Use of Shapes in Queries

In [ RFC5491], different shapes are defined in order to represent a
poi nt and an area of uncertainty wi thin which the user m ght be
situated. While this remains true for "served by" queries, for
"within distance X' queries, such shapes can be interpreted as the
area within which we want to find a service. |In particular, we want
to search for points of service within that area because our |ocation
is within that area with a certain probability. W can think of the
area of uncertainty in a shape as the probability that a user m ght
be within that area, so we want to | ook for services within that
area. Thus, the "within distance X' query nanually sets the
uncertainty in user location to an uncertainty shape with

paraneter X

For exanple, Figure 1 shows a "within distance X' <findService>
geodetic query using the circular shape. Wth the query shown in
Figure 1, we are asking the LoST server to send us a |list of service
URIs for pizza places within 200 neters from our approxi mate position
specified in <gnl: pos>.
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<?xm version="1.0" encodi ng="UTF-8"?>
<findService
xm ns="urn:ietf:parans:xm :ns:lostl"
xm ns: ext="urn:ietf:parans: xm :ns:|ost-ext"
xm ns: gm ="http://ww. opengi s. net/gm "
xm ns: gs="http://ww. opengi s. net/ pidflo/1. 0"
servi ceBoundar y="val ue"
recursive="true">
<ext:regi on>f al se</ ext:region>
<l ocation i d="6020688f 1ce1896d" profil e="geodetic-2d">
<gs: Circl e srsName="urn: ogc: def: crs: EPSG : 4326" >
<gm : pos>37. 775 -122. 422</ g : pos>
<gs: radi us uonmE"urn: ogc: def: uom EPSG : 9001" >
200
</ gs: radi us>
</gs:Circle>
</l ocati on>
<servi ce>urn: service: food. pi zza</ servi ce>
</ findService>

Figure 1: A "within distance X' <findService> geodetic query using
the circul ar shape (a hypot hetical service URN of
"urn:service:food. pi zza" is used)

Aside fromthe circular shape, other shapes are also useful. In
particular, there are situations in which it is useful to query for
services in a certain direction of novenent rather than in an exact
physical location. For exanple, if a user is driving north from New
York City to Boston, it would be useful for this user to be able to
query for services north of where he currently is, that is, not at
his current physical location nor at his final destination

In order to inplenent such direction-of-travel searches, this
docunent supports the use of shapes such as an ellipse. The ellipse
has a major and a minor dinension, thus allowi ng for defining a
"privileged" direction by having the major dinension in the direction
of movenent. In the present context, the circular shape allows a
device to search for services in any direction surrounding its

physi cal |ocation, while shapes such as the ellipse allow the device
to search for services in a nore specific direction. Figure 2 shows
a "within distance X' <findService> geodetic query using the
elliptical shape. The ellipse shape is defined in Section 5.2.4 of

[ RFC5491] .
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<?xm version="1.0" encodi ng="UTF-8"?>
<findService
xm ns="urn:ietf:parans:xm :ns:lostl"
xm ns: ext="urn:ietf:parans: xm :ns:|ost-ext"
xm ns: gm ="http://ww. opengi s. net/gm "
xm ns: gs="http://ww. opengi s. net/ pidflo/1. 0"
servi ceBoundar y="val ue"
recursive="true">
<ext:regi on>f al se</ ext:region>
<l ocation i d="6020688f 1ce1896d" profil e="geodetic-2d">
<gs: El |l i pse srsNane="urn: ogc: def:crs: EPSG : 4326" >
<gm : pos>42. 5463 -73. 2512</gnl : pos>
<gs: sem Maj or Axi s uom="urn: ogc: def: uom EPSG : 9001" >
1235
</ gs: seni Maj or Axi s>
<gs:sem M nor Axi s uom="ur n: ogc: def: uom EPSG : 9001" >
660
</ gs: sem M nor Axi s>
<gs:orientation uom="urn: ogc: def: uom EPSG : 9102" >
41. 2
</gs:orientation>
</gs:ElIlipse>
</l ocati on>
<servi ce>urn: service: food. pi zza</ servi ce>
</ findService>

Figure 2: A "within distance X' <findService> geodetic query using
the elliptical shape (a hypothetical service URN of
"urn:service:food. pi zza" is used)

5.2. Queries Based on Service Regions

As nentioned in Section 3, we can divide | ocation-based services into
two main categories based on:

o how far they are fromthe user

o whether or not their service area includes the user’s current
| ocati on.

A "within distance X' query addresses services included in the first
category, while a "served by" query addresses services included in
t he second category.

When querying LOST regarding a specific service, we need to specify

i f such service belongs to either the first or the second category.
This is necessary since depending on the category to which the
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service bel ongs, the LoST server has to follow a different netric in
selecting the results to include in the response.

For exanple, Figure 3 shows three points of interest with their
service areas. The user location (i.e., the LoST client location) is
represented by a circular shape (e.g., GPS). If PO 1, PO 2, and
PO 3 belong to the first category of service ("within distance X'
query), their service area is irrelevant; what matters is how far
they are fromthe user. For such services, the shape representing
the user location represents the distance within which the user wants
to search for services (see Section 5.1). 1In the exanple shown in
Figure 3, the LoST server returns only PO 3, as PO 3 is the only
point of interest falling within the user |ocation represented by the
circle, i.e., the area within which the user wants to search for
services. On the other hand, if the three points of service bel ong
to the second category ("served by" query), then what matters is
their service area. In this second scenario, since the circle
representing the user location overlaps with all three service areas,
all three POs can serve the |ocation of the user, and the LoST
server has to return all three POs, that is, PO 1, PO 2, and

PO 3.

\ * % Kk ok * \
, * % % , * %k \
/ * % \ / * % \
/ PO 1 *x \ / *x \
/ 0 * % X * % \
/ * / \ USER * \
/ ** / \ 0 ** \
/ ** / \ PO 3 *=* \
/ ** / \ o] ** \
/ S EX I | W * % , \

‘ * % \ * % | \
| * % T ___l ___________
| o) * % % * % %
| PO 2 * kK ok k |

Figure 3: LoST client location (circle) overlapping three service
areas of three different points of interest (PO 1, PO 2, PO 3)

In order for the client to specify which of the two categories the
service belongs to, we introduce the <region> element. This new
elemrent is of type boolean. Wen its value is false, the LoST server
MUST perform a search based on the di stance between the user and the
points of service ("within distance X' query). \When its value is
either true or the <region> elenent is missing (see Section 5.3), the
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requested service belongs to the second category, and a search based
on service areas MJST be performed by the LoST server ("served by"
query). \Wen present, the <regi on> el ement MJST be conveyed i nside
the <findService> el ement defined in [ RFC5222].

For a search based on service regions, the LoST server MJST return
only those services whose service area includes the user’s current
| ocation. Service region boundaries MAY be returned in a LOST

<fi ndServi ceResponse> as described in [ RFC5222].

<?xm version="1.0" encodi ng="UTF-8"?>
<findService
xm ns="urn:ietf:parans: xn :ns:|ostl"
xm ns:ext="urn:ietf:params: xm:ns:|ost-ext"
xm ns: gm ="http://ww. opengi s. net/gm "
xm ns: gs="http://ww. opengi s. net/ pi dfl o/ 1. 0"
servi ceBoundar y="val ue" recursive="true">
<ext:regi on>true</ext:region>
<l ocation i d="6020688f 1ce1896d" profil e="geodetic-2d">
<gs: Circle srsName="urn: ogc: def: crs: EPSG : 4326" >
<gm : pos>37. 775 -122. 422</gm : pos>
<gs: radi us uom="urn: ogc: def: uom EPSG : 9001" >
200
</ gs: radi us>
</gs:Crcle>
</l ocation>
<servi ce>urn: servi ce: food. pi zza</ servi ce>
</ findService>

Figure 4: A "served by" <findService> geodetic query with the new
<regi on> el enent (a hypothetical service URN of
"urn:service:food. pi zza" is used)

5.3. Difference between "within distance X' and "served by" Queries

Figures 1 and 4 show exanples of a "within distance X' query and a
"served by" query, respectively. Al though very simlar, these tw
types of queries have three inportant differences:

0 A "served by" query can support all the shapes a "within distance
X' query can support plus the point shape. The point shape does
not nmake sense for a "within distance X' query and SHOULD NOT be
used for this query as it would be equivalent to a within-zero-
net ers search.

0o In a "within distance X' query, we nmanually set the uncertainty

level in user location to X, and we search for services within the
area represented by such uncertain location. 1In all other types
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5. 4.

For

of queries, including a "served by" query, the level of
uncertainty in user |ocation cannot be changed by the user, and a
search based on service areas is perforned

o In a"within distance X' query, the value of the <region> el enent
MUST be set to false. A "served by" query SHALL have the val ue of
the <region> elenent set to true. |If the <region> elenent is not
present, its value MJST be assuned to be equal to true, and the
query will be a "served by" query. This behavior is consistent
with [ RFC5222].

Limting the Nunber of Returned Service URIs

Limting the nunber of results is helpful, particularly for nobile
devices with linmted bandwi dth. For "N nearest" queries, the client
needs to be able to tell the server to return no nore than N service
URIs. In order to specify such alimt, we introduce a new el enent,
nanely <linmt>  This new elenent is OPTIONAL, but when present, it
MUST be conveyed inside the <findService> el enent defined in

[ RFC5222] .

Figures 5, 6, and 7 show a <findService> geodetic query where the
client asks the server to return no nore than 20 service URIs. In
particular, Figure 5 shows an "N nearest" query; Figure 6 shows a
query that is a conbination of "N nearest” and "wi thin distance X';
and Figure 7 shows a query that is a conbination of "N nearest" and
"served by". \Wen receiving such queries, the LoST server will
return a list of no nore than 20 points of interest.

If the available points of interest are nore than N, the server has
to identify, anong those, the N points of interest closest to the
client’s physical |ocation and MIUST return those in the response.

When the <limt> element is not present in a <findService> query,
then all available points of interest for the requested type of
service SHOULD be returned by the LoST server. This behavior is
consistent with [ RFC5222].
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<?xm version="1.0" encodi ng="UTF-8"?>
<findService
xm ns="urn:ietf:parans:xm :ns:lostl"
xm ns: ext="urn:ietf:parans: xm :ns:|ost-ext"
xm ns: gm ="http://ww. opengi s. net/gm "
servi ceBoundar y="val ue" recursive="true">
<ext:limt>20</ext:limt>
<l ocation i d="6020688f 1ce1896d" profil e="geodetic-2d">
<gm : Poi nt id="point1l" srsName="urn:ogc:def:crs: EPSG : 4326" >
<gm : pos>40. 7128 -74.0092</gnl : pos>
</ gm : Poi nt >
</l ocation>
<servi ce>urn: service: food. pi zza</ servi ce>
</ findService>

Figure 5: An "N nearest" <findService> geodetic query with the new
<limt> element (a hypothetical service URN of
"urn:service:food. pi zza" is used)

<?xm version="1.0" encodi ng="UTF-8"?>
<findService
xm ns="urn:ietf:parans: xm :ns:1ost1"
xm ns: ext="urn:ietf:parans: xm :ns:|ost-ext"
xm ns: g ="http://ww. opengi s.net/gn"
xm ns: gs="http://ww. opengi s. net/ pidflo/1.0"
servi ceBoundar y="val ue"
recursive="true">
<ext:regi on>f al se</ext:regi on>
<ext:limt>20</ext:limt>
<l ocation id="6020688f 1ce1896d" profil e="geodetic-2d">
<gs: Circle srsName="urn: ogc: def: crs: EPSG : 4326" >
<gm : pos>37. 775 -122. 422</gm : pos>
<gs: radi us uom="urn: ogc: def: uom EPSG : 9001" >
200
</ gs: radi us>
</gs:Circle>
</l ocation>
<servi ce>urn: servi ce: food. pi zza</ servi ce>
</ findService>

Figure 6: A <findService> geodetic query with the new <limt> and
<region> el enents. This query is a conbination of the "N nearest”
and "within distance X' queries (a hypothetical service URN of
"urn:service:food. pizza" is used)
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<?xm version="1.0" encodi ng="UTF-8"?>
<findService
xm ns="urn:ietf:parans:xm :ns:lostl"
xm ns: ext="urn:ietf:parans: xm :ns:|ost-ext"
xm ns: gm ="http://ww. opengi s. net/gm "
xm ns: gs="http://ww. opengi s. net/ pidflo/1. 0"
servi ceBoundar y="val ue"
recursive="true">
<ext:regi on>true</ext:regi on>
<ext:limt>20</ext:limt>
<l ocation i d="6020688f 1ce1896d" profil e="geodetic-2d">
<gs: Circle srsName="urn: ogc: def: crs: EPSG : 4326" >
<gm : pos>37. 775 -122.422</ g : pos>
<gs: radi us uomnE"urn: ogc: def: uom EPSG. : 9001" >
100
</ gs: radi us>
</gs:Circle>
</l ocation>
<servi ce>urn: service: food. pi zza</ servi ce>
</ findService>

Figure 7: A <findService> geodetic query with the new <limt> and
<region> elenents. This query is a conbination of the "N nearest”
and "served by" queries (a hypothetical service URN of
"urn:service:food. pi zza" is used)

5.5. The <servicelLocati on> El ement in Responses

It is inmportant for the LoST client to know the | ocation of a point
of interest so that distance, route, and other netrics can be
conmputed. We introduce a new el enent, namely <servicelLocation>.  The
<servi ceLocation> el ement contains the |location of a point of

service. \Wen it is used, it MJST be contained in a <mappi ng>

el ement. In responses such as <findServi ceResponse> [ RFC5222], a
list of service URIs, each with its own <servicelLocation> el ement,
SHOULD be returned. The order of service URIs in the list is not
significant.

The <servicelLocati on> elenment has a single attribute, "profile", that
specifies the profile used. Both civic and geodetic profiles can be
used. The geodetic profiles SHOULD be used in order to conpute

di stance, route, and other netrics as, at sone point, conputing such
metrics would require geocoding of the civic address in geodetic
coordi nates. Because of this, the position specified in

<servi ceLocation> with a geodetic profile SHOULD be represented by
the <Point> elenment. The <Point> elenent is described in Section
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12.2 of [RFC5222] and in Section 5.2.1 of [RFC5491]. Figure 8 shows
a <findServi ceResponse> answer containing two | ocation-to-service-UR
mappi ngs.

[ NOTE: The <l ocati onUsed> el ement cannot be extended for this
purpose, as it is defined outside of the <mapping> elenent. In
particular, in a response, the <locationUsed> el enent is always one,
whil e the nunber of service URIs is typically nore than one.]

There are situations, however, in which it is helpful to include a
civic address together with the geodetic coordinates of a point of
service. Usually, databases already contain the civic address of
points of interest, and for devices with limted capabilities, it is
not al ways possible to perform decodi ng of geocoordinates in order to
determine the civic address. Because of this, including the civic
address in a response can be useful. 1In order to do this, we use a
civic profile for the <servicelLocation> el enent and specify the PO
civic address in a <civicAddress> el ement contained in the

<servi ceLocation> elenent. The basic civic location profile is
defined in Section 12.3 of [RFC5222].

Per [RFC5139], it is RECOMVENDED to use mnultiple <servicelLocation>

el ements when nultiple forns of service |ocation are avail able, and
it is RECOWENDED to provide a geodetic form whenever possible. Wen
mul ti ple <servicelLocation> el enents are present for one PO, all of
them MUST be contained in the sane <mappi ng> elenent, that is, the
<mappi ng> el enent for that PO. Figure 8 shows a

<fi ndServi ceResponse> answer with both geodetic and civic |ocations.

<?xm version="1.0" encodi ng="UTF-8"?>
<fi ndServi ceResponse
xm ns="urn:ietf:paranms:xm :ns:lost1l"
xm ns:ext="urn:ietf:paranms: xm:ns:|ost-ext"
xm ns: gm ="http://ww. opengi s. net/gm ">
<mappi ng
expi res="2007-01- 01T01: 44: 332"
| ast Updat ed="2006- 11- 01T01: 00: 00Z"
source="aut horitative. exanpl e"
sour cel d="7e3f 40b098c711dbb6060800200c9a66" >
<di spl ayName xm : |l ang="it">
Che bella pizza e all’ aninma da' pizza da Toto’
</ di spl ayNanme>
<servi ce>urn: service: food. pi zza</ servi ce>
<uri >si p: chebel | a@xanpl e. conx/ uri >
<uri >xnpp: chebel | a@xanpl e. conx/ uri >
<servi ceNunber >2129397040</ ser vi ceNunber >
<ext:servicelLocation profil e="geodetic-2d">
<gm : Poi nt id="point1l" srsName="urn: ogc: def:crs: EPSG 4326" >
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<gm : pos>33. 665 -112. 432</gnl : pos>
</ gm : Poi nt >
</ ext:servicelLocation>
<ext:servicelLocation profile="civic">
<ci vi cAddr ess
xm ns="urn:ietf:parans: xm : ns: pi df: geopri v10: ci vi cAddr" >
<count ry>US</ country>
<Al>New Yor k</ Al>
<A3>New Yor k</ A3>
<A6>Br oadway</ A6>
<HNG>321</ HNO>
<PC>10027</ PC>
</ ci vi cAddr ess>
</ ext:servicelLocation>
</ mappi ng>
<mappi ng
expi res="2007-01- 01TO01: 44: 332"
| ast Updat ed="2006-11-01T01: 00: 00Z"
source="aut horitative. exanpl e"
sour cel d="7e3f 40b098c711dbb6060800200c9b356" >
<di spl ayName xn : | ang="en">
King Mario’s Pizza
</ di spl ayNanme>
<servi ce>urn: service: food. pi zza</ servi ce>
<uri >si p: mari os@xanpl e. conx/ uri >
<uri >xnpp: mari os@xanpl e. conx/ uri >
<servi ceNunber >2129397157</ ser vi ceNunber >
<ext:servicelLocation profil e="geodetic-2d">
<gm : Poi nt id="point1l" srsName="urn:ogc: def:crs: EPSG 4326" >
<gm : pos>33. 683 -112.412</gnl : pos>
</ gm : Poi nt >
</ ext:servicelLocation>
<ext:serviceLocation profile="civic">
<ci vi cAddr ess
xm ns="urn:ietf:paranms: xm : ns: pi df : geopri v10: ci vi cAddr " >
<count ry>US</ country>
<Al>New Yor k</ Al>
<A3>New Yor k</ A3>
<A6>Amst er dam Avenue</ A6>
<HNO>123</ HNO>
<PC>10027</ PC>
</ ci vi cAddr ess>
</ ext: servicelLocation>
</ mappi ng>
<pat h>
<vi a source="resol ver. exanpl e"/ >
<vi a source="authoritative. exanple"/>
</ pat h>
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<l ocati onUsed i d="6020688f 1cel1896d"/ >
</ findServi ceResponse>

Figure 8: A <findServiceResponse> answer
6. Energency Services

The LoST extensions defined in this document SHOULD NOT be used when
routing emergency sessions, as there may be LoST servers that do not
support these extensions.

Fi gure 9 shows a <findService> query for energency services as
defined in [RFC5222]. In such a query, both the <region> el enent and
the <linmt> element are mssing. According to the LOoST extensions
defined in this docunent, when the <region> elenent is mssing, its
val ue defaults to true, and the query is a "served by" query (see
Section 5.3). Wwen the <limt> elenent is mssing, nolimt is
specified, that is, the LoST server can return any nunber of results
(see Section 5.4). This behavior is consistent with [ RFC5222] so
that PSAPs are selected according to their service area, and when a
user’s location overlaps nmultiple service areas, the LoST server MAY
return nultiple PSAPs.

The LoST extensions defined in this document are consistent with the
behavi or defined in [ RFC5222], and, as such, they do not nodify LoST
behavi or for emergency services.

<?xm version="1.0" encodi ng="UTF-8"?>
<fi ndService
xm ns="urn:ietf:parans: xn :ns:|ostl"
xm ns: p2="http://ww. opengi s. net/gm"
servi ceBoundar y="val ue"
recursive="true">

<l ocation i d="6020688f 1ce1896d" profil e="geodetic-2d">
<p2: Poi nt id="pointl" srsNanme="urn:ogc:def:crs: EPSG : 4326" >
<p2: pos>37. 775 -122.422</ p2: pos>
</ p2: Poi nt >
</l ocation>
<servi ce>urn:service: sos. pol i ce</service>

</ findService>
Figure 9: A <findService> geodetic query for enmergency services
Unl i ke energency services, where information such as service

boundari es of PSAPs and | ocations of fire stations does not change
very often, if at all, non-energency services have infornmation that
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may become inaccurate quickly. |Inplenmenters should take this into
account when designing applications for non-energency | ocation-based
services

7. RELAX NG Schema

This section provides the RELAX NG schema of LoST extensions in the
compact form The verbose formis included in Section 9.

nanespace a = "http://relaxng. org/ns/conpatibility/annotations/1.0"
default namespace nsl = "urn:ietf:parans:xm:ns:|ost-ext”

##

#it Extensions to the Location-to-Service Translation (L0OST)

Hit Pr ot ocol

##
#it LoST Extensions define three new elenents: limt, region, and
## servi celLocation
Hit
start =
limt
| region
| servicelLocation
Hit
#it Alimt to the nunber of returned results.
##
div {
limt=
element limt {
xsd: posi tivel nt eger
}
}
##

## A bool ean variable to request a search
## based on either service areas or distance.

H#
#it NOTE: The WBC XML Schema has two different
#it | exi cal representations for bool ean
#t "1 or 'true’ vs. '0 or ’'false’
##
div {

regi on=

el ement region {
xsd: bool ean

}
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}
#H#
Hit Location Information
##
div {
| ocationlnformati on =

ext ensi onPoi nt +,

attribute profile { xsd: NMTOKEN }?
}
H##
#it Location Information about the returned point
H#Hit of service
#H#
div {

servi celLocati on=
el ement servicelLocation { locationlnformation }+

}
Hit
#it Patterns for inclusion of elenents fromschemas in
#it ot her nanespaces.
##
div {
Hit
#it Any el ement not in the LoST Extensions
## nanmespace
##
not LostExt = elenent * - (nsl:* | nsl:*) { anyEl enent }
Hit
#it A wildcard pattern for including any el enent
#it from any ot her namespace
##
anyEl enent =
(el ement * { anyEl enent }
| attribute * { text }
| text)*
##
#it A point where future extensions
#it (el enents from ot her nanespaces)
#it can be added.
##
ext ensi onPoi nt = not Lost Ext *
}
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8.

9.

9.

Security Considerations

The overall LoST architecture and franework are defined in [ RFC5582].
Al'l LoST queries for both energency and non-energency services, if
not cached, are sent fromthe LoST client to a first-hop LoST server
In [ RFC5582] ternminology, a LoST client is called Seeker, and the
first-hop LOST server is called Resolver (for nore rigorous
definitions, please refer to [RFC5582]). The Resolver will contact
other LoST servers, and eventually an authoritative LOST server will
be found. A response will then be sent back to the Seeker.

When consi dering both energency and non-energency services, there is
the possibility of the Resolver getting overl oaded by non-energency-
service queries, thus being unable to process energency-service
queries. Such a situation can be addressed in several ways. For
exanpl e, the service provider could di nension the LoST server to
acconmodat e anti ci pated conbined traffic | oads and then give priority
to enmergency service requests during overload situations, possibly
with the help of HTTP | oad bal ancers.

The security considerations in [RFC5222] apply. |In particular, in

order to maintain integrity and confidentiality of requests and

responses, Transport Layer Security (TLS) MJST be inpl enented and

SHOULD be used as described in Sections 1, 14, and 18 of [RFC5222].
| ANA Consi derati ons

1. LoST Extensions RELAX NG Schenma Regi stration

URI: urn:ietf:parans: xnl :schena: | ost-ext

Regi strant Contact: Andrea G Forte, forte@tt.com
Henni ng Schul zri nne, hgs@s. col unbi a. edu

RELAX NG Schema: The RELAX NG schenm to be registered is contained in
Section 7. Its first lineis

defaul t nanespace nsl = "urn:ietf:parans: xnl:ns:|ost-ext"

and its last line is

}
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9.2. LoST Extensions Nanmespace Regi stration
URI: urn:ietf:paranms:xm :ns:|ost-ext

Regi strant Contact: Andrea G Forte, forte@tt.com
Henni ng Schul zri nne, hgs@s. col unbi a. edu

XM_:

BEG N

<?xm version="1.0"?>

<IDOCTYPE html PUBLIC "-//WBC//DTD XHTM. Basic 1.0//EN'
"http://ww. w3. org/ TR/ xht nl - basi ¢/ xht ml - basi c10. dt d" >

<htm xm ns="http://ww. w3. org/ 1999/ xhtm ">

<head>
<neta http-equiv="content-type"

content="text/html; charset=i so-8859-1"/>

<title>LoST Extensions Nanespace</title>

</ head>

<body>
<hl>Nanespace for LoST Extensions</hl>
<h2>urn:ietf:parans: xm : ns: | ost-ext </ h2>

<p>See <a href="http://ww. rfc-editor.org/rfc/rfc6451.txt">

RFC 6451</ a>. </ p>

</ body>

</htm >

END

10. Non-Normative RELAX NG Scherma in XM. Synt ax

<?xm version="1.0" encodi ng="UTF-8"?>
<grammar ns="urn:ietf:parans:xnm :ns:|ost-ext"
xm ns="http://rel axng. org/ ns/ structure/1.0"
xm ns:a="http://rel axng. org/ ns/ conpatibility/annotations/1.0"
dat at ypeLi brary="htt p: //ww. w3. or g/ 2001/ XM_Schene- dat at ypes" >

<start>
<a: docunent at i on>
Extensions to the Location-to-Service Translation (L0OST)
Pr ot ocol
LoST Extensions define three new elenents: limt, region and
servicelLocati on.
</ a: docunent ati on>
<choi ce>
<ref name="linmt"/>
<ref nanme="region"/>
<ref name="servicelLocation"/>
</ choi ce>
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</start>

<di v>
<a: docunent ati on>
Alimt to the nunber of returned results.
</ a: docunent at i on>

<define name="limt">
<el enent nane="limt">
<data type="positivel nteger"/>
</ el enent >
</ defi ne>
</ di v>

<di v>
<a: docunent ati on>
A bool ean variable to request a search
based on either service areas or distance.
</ a: docunent ati on>

<defi ne nane="regi on">
<el enent nanme="regi on" >
<data type="bool ean"/ >
</ el enent >
</ defi ne>
</ di v>

<di v>
<a: docunent ati on>
Locati on I nformation
</ a: docunent ati on>

<defi ne nane="| ocati onl nformation">
<oneOr Mor e>
<ref name="extensi onPoint"/>
</ oneOr Mor e>
<opti onal >
<attribute nanme="profile">
<data type="NMIOKEN'/ >
</attribute>
</ opti onal >
</ defi ne>
</ di v>

<di v>
<a: docunent at i on>
Location Information about the returned point of service.
</ a: docunent ati on>
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<defi ne nane="servi ceLocati on">
<el enent nane="servi celLocati on">
<ref name="locationl nformation"/>
</ el enent >
</ defi ne>
</ di v>

<di v>
<a: docunent ati on>
Patterns for inclusion of elenents from schemas in
ot her nanespaces
</ a: docunent at i on>

<defi ne nane="not Lost Ext ">
<a: docunent ati on>
Any el enment not in the LoST Extensions nanespace.
</ a: docunent ati on>
<el enment >
<anyNanme>
<except >
<nsName ns="urn:ietf:params:xm:ns:lost-ext"/>
<nsNane/ >
</ except >
</ anyName>
<ref name="anyEl enent"/>
</ el ement >
</ def i ne>

<defi ne name="anyEl enent ">
<a: docunent ati on>
A wildcard pattern for including any el enent
from any ot her nanespace
</ a: docunent ati on>
<zer oOr More>
<choi ce>
<el enment >
<anyNane/ >
<ref nanme="anyEl enent"/>
</ el emrent >
<attribute>
<anyNane/ >
</attribute>
<text/>
</ choi ce>
</ zer oOr Mor e>
</ defi ne>

<def i ne nanme="ext ensi onPoi nt">
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<a: docunent ati on>
A point where future extensions
(el enents from ot her nanespaces)
can be added.

</ a: docunent ati on>

<zer oOr Mor e>
<ref nanme="not Lost Ext"/>

</ zer oOr Mor e>

</ defi ne>
</ div>

</ gr anmar >
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