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Abst ract

Thi s docunment introduces a new way to provide returned | ocation
information in LoOST responses that is either of a conmpleted or
simlar formto the original input civic |ocation, based on whether a
valid or invalid location is returned within the findServi ceResponse
message. This docunent defines a new extension to the

fi ndServi ceResponse nmessage within the LoST protocol [RFC5222] that
enabl es the LoST protocol to return a conpleted civic | ocation

el ement set for a valid response, and one or nore suggested sets of
civic location information for invalid LoST responses. These two
types of civic addresses are referred to as either "conplete" or
"simlar" locations, and are included as conpilation of ca type xn
el ements within the existing response nessage structure.
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LoST protcol [RFC5222] supports the validation of civic |ocation

by providing a set of validation result status
The current usefullness of the supported xm el enents,
"valid", "invalid", and "unchecked", is limted, because while they

each provide an indication of validity for any one el enent as a part
of the whol e address, the nechanismis insufficient
either the conplete set of address elenents that the LoST server

cont ai ns,

civic address is intended.

in providing

or of providing alternate suggestions (hints) as to which

Whet her the input civic location is valid and nissing information,

invalid due to mssing or wong information during input,

this

docunent provides a nechanismto return a conplete set of l|ocation
information for those valid or invalid cases.

This enhancenent to the validation feature within LoST is required i

order to ensure a high level of address matching, to overcome user

Marshal |, et al. Expi res August 18, 2014

[ Page

or

2]



Internet-Draft Ret urned Locati on Extensions to LoST February 2014

and systeminput errors, and to support the useful ness of |ocation-
based systens in general

The structure of this docunent includes term nology, Section 2

foll owed by a discussion of the basic elenents involved in | ocation
validation. These use of these elenents, by way of exanple, is

di scussed in an overvi ew section, Section 3, with acconpanying
rationale, and a brief discussion of the inpacts to LoST, and its
current schema.

2. Term nol ogy

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 RFC 2119 [ RFC2119],
with the inportant qualification that, unless otherw se stated, these
terns apply to the design of the Location Configuration Protocol and
the Location Dereferencing Protocol, not its inplementation or
application.

The following ternms are defined in this docunent:

Address: The term Address is used interchangeably with the concept
of Civic Location.

Invalid: The result of the attenpt to match an individual input data
as part of a larger set of data that has already been successfully
mat ched.

Invalid Cvic Element: An unmatched result of an individual civic
| ocation elenent as part of a broader set of elenents that make up
a civic location.

Invalid Cvic Location: An unmatched result of an input civic
| ocation, when taken as a whol e, based on one or nore individua
unmat ched civi ¢ address el enents.

Conpl ete Location: An expanded civic |ocation that includes
additional address elenents in addition to the existing validated
civic el enents provided.

Simlar Location: A suggested civic location that is conparatively
close to the civic location which was input, but which had one or
nmore invalid el ement.

Returned Location Information: A set of standard civic |ocation
el ements returned in a LoST response.
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3.

Overvi ew of Returned Location |Information

Thi s docunment describes an extension to LoST [ RFC5222], to allow
additional location information to be returned in a
fi ndServi ceResponse for two different use cases

When a LOST server is asked to validate a location, its goal is to
take the set of elenents in the location information in the request,
and find a unique location in its database that matches the
information in the request. Uniqueness nmay not require values for
all possible elements in the civic address that the database nmay
hold. Further, the input |ocation information may not represent the
formof |ocation the users of the LoST service prefer to have. As an
exanpl e, there are LoST elenents that could be used to define a
postal |ocation, suitable for delivery mail as well as a nunicipa

| ocation suitable for responding to an energency call. Wile the
LoST server may be able to determ ne the location fromthe posta

el ements provided, the energency services would prefer that the
muni ci pal location be used for any subsequent emergency call. Since
validation is often performed well in advance of an energency call,
if the LoST server could return the preferred formof |ocation (or
nore properly, the nmunicipal elenents in addition to the posta

el ements), those elenents could be stored in a LIS and used in a
subsequent energence cal l

Since a LoST server often contains nore data than what is included
within a findService request, it is expected that this additiona

| ocation information could be returned within response nessages that
may be both valid and invalid. For valid responses, where a LoST
server contains additional |ocation information relating to that
civic address, the findServi ceResponse nessage can return additiona
I ocation information along with the original validated elenments in
order to forma conplete civic |ocation.

On the other hand, for an invalid LoST response that contains address
el ements returned with one or nore of them nmarked as invalid, and
constituting an invalid location, this docunent introduces the idea
of reusing this same nmechanism but for a different purpose - to
supply simlar location information - again, information that is
contained within the LoST server, but is provided as a conplete
"simlar" civic location put forward as a suggested alternative
address that is also a valid |ocation.

In valid |l ocation responses, when a LoST server returns a response to
a findService request that contains a set of CAtype el enents
considered valid, the location information in the findServi ceResponse
is extended to include additional |ocation information specific for
that location. As an exanple, the query nmay contain a HNO (house
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nunber), RD (road nane) and A3 (city) but may not contain Al, A2, PC
(Postal Code) CAtypes. The RD and PC el enents may be sufficient to
| ocate the address specified in the request and thus be considered
valid. Yet, downstreamentities may find it hel pful to have the
addi tional Al, A2, and PC | ocation elenents that exist, and so the
nmechani sm descri bed here supports their inclusion. Since [ RFC5222]
currently does not have a way for this additional |ocation
information to be returned in the findServi ceResponse, this docunent
ext ends RFC5222 so that it can include a conpl etelLocation el enent
within the findServiceResponse nessage, representing a "conplete"
civic location.

i nput address: 6000 15th Ave NW Seattle
compl et ed address: 6000 15th Ave NW Seattle, WA 98105 US

When invalid | ocation responses are received, the sane nechani sm
works as follows: when a LOST server returns a response to a
findService request that contains a set of CAtype elenents with one
or nore that are tagged as invalid, the location information in the
fi ndServi ceResponse is extended to include additional |ocation

i nformation specific for that location. Differing results in the
sanme data used in the above exanple, where the RD and PC el enents are
not sufficient to |ocate a unique address leads to an "invalid"
result. This is the case, despite the fact that the LoST server
typically contains additional |ocation el enents which could have
resulted in a uniquely identifiable location if additional data had
been supplied in the query. Since [RFC5222] currently does not have
a way for this additional location information to be returned in the
findServi ceResponse, this docunent extends RFC5222 so that it can

i nclude one or nore similarLocation elenents within the

fi ndServi ceResponse nmessage representing "simlar" civic |ocations.

To show this, suppose that a simlar address as above is inserted
within a Lost findService request:

i nput address: 6000 15th Ave Seattle, WA

Different fromthe above case, this tinme we nmake the assunption that
the address is deened "invalid" by the LoST server because there is
no plain "15th Ave" in the city of Seattle with a house nunber that
mat ches 6000. However there are two addresses within the address
dataset that are "simlar", when all parts of the address are taken
as a whole. These simlar addresses that could be suggested to the
user are as follows:

sim |l ar address #1: 6000 15th Ave NW Seattle, WA 98107
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sim | ar address #2: 6000 15th Ave NE Seattle, WA 98105

Thi s docunment proposes to include the above simlar addresses as
civicAddress elenents in the response to |ocationValidation. The
next section shows exanples of the LoST request and response xni
message fragnents for the above valid and invalid scenari os,
returning the conplete or similar addresses, respectively:

4. Ret urned Location |Infornation

The LoST server knows the data that is available internally, and can
determi ne which additional elenents can be provided either as part of
a conplete civic location (CCL) or a similar civic location (SCL).
The inclusion of either CCL or SCL is not triggered by any nmessage
paraneter, but is triggered based on whether the returned | ocation
information is valid or invalid. It is not turned on or off, but is
i mpl enent ati on specific.

5. Conplete Location returned for Valid response

Based on the exanpl e input request, returned location information is
provided in a findServi ceResponse nessage when the original input
address is considered valid, but is mssing sone additional data that
the LoST server has.

<l -- -->

<findService xm ns="urn:ietf:paranms: xm :ns:|ostl"
val i dat eLocati on="true">

<l ocation id="587cd3880" profile="civic">
<ci vi cAddr ess
xm ns="urn:ietf:parans: nxl : ns: pi df : geopri v10: ci vi cAddr" >
<A3>Seatt| e</ A3>
<A6>15t h</ A6>
<STS>Ave</ STS>
<POD>NW&/ PCD>
<HNC>6000</ HNO>

</ ci vi cAddr ess>
</l ocati on>

<servi ce>urn: servi ce: sos</ servi ce>

</findService>
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<l-- -->

<fi ndServi ceResponse >
xm ns="urn:ietf:parans: xm:ns:lostl"
xmns:rli="urn:ietf:parans:xm:ns:lost-rlil">
xm ns: ca="urn:ietf:paranms: xm : ns: pidf:geopriv10: civi cAddr" >

<mappi ng
expi r es=" NO- CACHE"
| ast Updat ed="2006- 11- 01T01: 00: 00Z"
source="aut horitative. exanpl e"
sour cel d="8799e346000098aa3e" >

<di spl ayNane xml : | ang="en">Seattl e 911</di spl ayNane>
<servi ce>urn: servi ce: sos</ servi ce>
<uri>sip:seattle-911@xanpl e. conx/ uri >

<servi ceNunber >911</ ser vi ceNunber >

</ mappi ng>
<l ocati onVal i dati on

<val i d>ca: A3 ca: A6 ca: STS ca: POD ca: HNO</ val i d>
<i nval i d></inval i d>
<unchecked></ unchecked>

<rli:conpleteLocation> <!-- conpleted address -->
<ca: ci vi cAddr ess>
<ca: count ry>US</ ca: country>
<ca: A1>WA</ ca: Al>
<ca: A3>SEATTLE</ ca: A3>
<ca: RD>15TH</ ca: RD>
<ca: STS>AVE</ ca: STS>
<ca: POD>NW&/ ca: POD>
<ca: HNOC>6000</ ca: HNO>
<ca: PC>98106</ ca: PC
<ca: PCN>SEATTLE</ ca: PCN\>
</ ca: ci vi cAddr ess>

</rli:conpletelLocation>
</l ocationValidation>
<pat h>

<via source="aut horitative. exanple"/>
</ pat h>
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<l ocati onUsed i d="587cd3880"/ >

</ findServi ceResponse>

<l-- -->

6. Simlar Location returned for Invalid Response

The followi ng exanple shows returned |ocation information provided in
a findServi ceResponse nessage when the original input address is
considered invalid, because (in this case) of nmissing data that the
LoST server needs to provide a uni que mappi ng.

<l-- -->

<findService xm ns="urn:ietf:parans: xnm :ns:|ostl"
val i dat eLocati on="true">

<l ocation id="587cd3880" profile="civic">
<ci vi cAddr ess

xm ns="urn:ietf:paranms: xm : ns: pi df : geopri v10: ci vi cAddr ">

<count ry>US</ count ry>
<A1>WA</ Al>
<A3>Seat t| e</ A3>
<A6>15t h Ave</ A6>
<HNC>6000</ HNO>

</ ci vi cAddr ess>
</l ocation>

<servi ce>urn: service: sos</ servi ce>

</ findServi ce>

<l-- -->

<findServi ceResponse>
xm ns="urn:ietf:parans: xm:ns:|ostl"
xmns:rli="urn:ietf:parans:xm:ns:lost-rlil">
xm ns: ca="urn:ietf:paranms: xm : ns: pidf:geoprivl10: civi cAddr" >
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<mappi ng
expi r es=" NO- CACHE"
| ast Updat ed="2006-11-01T01: 00: 00Z"
source="aut horitative. exanpl e"
sour cel d="8799e346000098aa3e" >

<di spl ayNane xm : | ang="en">Seattl e 911</di spl ayNane>
<servi ce>urn: service: sos</ servi ce>
<uri>sip:seattle-911@xanpl e. conx/ uri >

<servi ceNunber >911</ ser vi ceNunber >

</ mappi ng>
<l ocationVal i dati on

<val id>ca: country ca: Al ca: A3</val i d>
<i nval i d>ca: A6</i nval i d>
<unchecked>ca: HNO</ unchecked>

<rli:simlarLocation> <!-- sinmlar location info -->
<ca:civicAddress> <!-- simlar address #1 -->
<ca: country>US</ ca: country>
<ca: A1>WA</ ca: Al>
<ca: A3>SEATTLE</ ca: A3>
<ca: RD>15TH</ ca: RD>
<ca: STS>AVE</ ca: STS>
<ca: POD>NW/ ca: POD>
<ca: HNO>6000</ ca: HNO>
<ca: PC>98106</ ca: PC
<ca: PCN>SEATTLE</ ca: PCN\>
</ ca: ci vi cAddr ess>

<ca:civicAddress> <!-- simlar address #2 -->
<ca: country>US</ ca: country>
<ca: A1>WA</ ca: Al>
<ca: A3>SEATTLE</ ca: A3>
<ca: RD>15TH</ ca: RD>
<ca: STS>AVE</ ca: STS>
<ca: POD>NE</ ca: POD>
<ca: HNO>6000</ ca: HNO>
<ca: PC>98105</ ca: PC
<ca: PCN>SEATTLE</ ca: PCN\>
</ ca: ci vi cAddr ess>
</rli:simlarlLocation>

</l ocationValidati on>

<pat h>
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<via source="aut horitative. exanple"/>
</ pat h>
<l ocati onUsed i d="587cd3880"/ >

</ findServi ceResponse>

<l -- -->

7. Relax NG schema

This section provides the Relax NG schema of LoST extensions in the
conmpact form The verbose formis included in a |ater section [TBA].

nanespace a = "http://relaxng. org/ns/conpatibility/annotations/1.0"
default namespace nsl = "urn:ietf:paranms:xm:ns:|lost-simlarlLocationl”
#i#t

# Extension to LoOST to support returned |location infornmation
##

start =

returnedLocati on

div {
returnedLocat i onResponse =
el ement returnedlLocati onResponse {
compl etelLocation, simnilarLocation, extensionPoint

}
}
##H
#t conpl et eLocat i on
#i#t
div {
conpl etelLocation =
el ement | ocation {
attribute id { xsd:token },
| ocati onl nformation
T+
}
##
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#it
H#it
d

}
#it

#i#t
#it
d

}

#it
H#it
#it
Hit
d
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sim | arLocati on

v {
simlarlLocation =
el ement | ocation {
attribute id { xsd:token },
| ocationl nfornmation

1+

Location I nformation

v {
| ocationl nformati on =
ext ensi onPoi nt +,
attribute profile { xsd: NMTOKEN }?

Patterns for inclusion of elenents fromschemas in
ot her namespaces
v {
##t
#t Any el enment not in the LoST namespace.
##
notLost = elenment * - (nsl:* | nsl:*) { anyEl enent }
##
#t A wildcard pattern for including any el enent
#t from any ot her namespace.
##
anyEl enent

(el enent * { anyEl enent }
| attribute * { text }

| text)*
#it
# A point where future extensions
# (el enents from ot her nanmespaces)
# can be added.
##t

ext ensi onPoi nt = notRLI *
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8.

9.

9.

.1

2

Security Considerations

Whet her the input to the LoST server is valid or invalid, the LoST
server ultimately determ nes what it considers to be valid. |In the
case where the input location is valid, the requester still may not
actual ly understand where that location is. For valid |location use
cases, this extension returns nore location information than the
requester may have had which, in turn, may reveal nore about the

|l ocation. Wiile this may be very desirabl e when, for exanple,
supporting an enmergency call, it nmay not be as desirable for other
services. The LoST server inplenentation should consider the risk of
rel easing nore detail verses the value in doing so. Cenerally, we do
not believe this is a significant problem as the requester nust have
enough location information to be considered valid, which in nost
cases is enough to uniquely | ocate the address. Providing nore
CAtypes generally doesn’t actually reveal anything nore.

| ANA Consi der ati ons

Rel ax NG Schena Regi stration
URI: wurn:ietf:parans: xm:schenma:lost-sinlarlLocationl
Regi strant Contact: |ETF ECRIT Wrking G oup, Brian Rosen

(br @rianrosen. net).

Rel ax NG Schema: The Rel ax NG schema to be registered is contained
in Section 7. Its first lineis

default namespace = "urn:ietf:parans: xn:ns:lost-sinilarLocationl
and its last line is

}

LoST Nanespace Regi stration
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URI: urn:ietf:params:xm:ns:lost-sinilarlLocationl
Regi strant Contact: |ETF ECRIT Wrking G oup, Brian Rosen
(br @ri anrosen. net).
XML:
BEG N

<?xm version="2.0"?>

<! DOCTYPE htm 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>
<meta http-equiv="content-type"

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

<title>LoST Pl anned Change Nanespace</title>

</ head>

<body>
<hl>Nanespace for LOST Similar Location extension</hl>
<h2>urn:ietf:paranms: xm :ns:lost-simlarLocationl</h2>

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

RFC????</ a>. </ p>

</ body>

</htm >

END
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