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Abstract

Users have various hunman (natural) |anguage needs, abilities, and
preferences regardi ng spoken, witten, and signed | anguages. Wen
establishing interactive communication "calls" there needs to be a
way to communicate and ideally match (i.e., negotiate) the caller’s

| anguage preferences with the capabilities of the called party. This
is especially inportant with enmergency calls, where a call can be
routed to a Public Safety Answering Point (PSAP) or call taker
capabl e of communicating with the user, or a translator or relay
operator can be bridged into the call during setup, but this applies
to non-energency calls as well (as an exanple, when calling a conpany
call center).

Thi s docunent describes the need and expected use, and describes a
solution using new SDP stream attributes plus an optional SIP "hint."

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 docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.
Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsoleted 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 January 13, 2014.

Copyright Notice

Copyright (c) 2013 | ETF Trust and the persons identified as the

Gel | ens Expi res January 13, 2014 [ Page 1]



Internet-Draft Negoti ati ng Human Language July 2013

docunment authors. All rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Docunments (http://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Sinplified BSD License text
as described in Section 4.e of the Trust Legal Provisions and are
provi ded without warranty as described in the Sinplified BSD License.
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When setting up interactive conmuni cation sessions (using SIP or
other protocols), human (natural) |anguage negotiati on may be needed.
When the caller and callee know each other or where context or out of
band i nformation inplies the | anguage, such negotiation is typically
not needed. In other cases, there is a need for spoken, signed, or
witten | anguages to be negoti ated based on the caller’s preferences
and the callee’'s capabilities. This need applies to both emergency
and non-energency calls. For various reasons, including the ability
to establish nultiple streans using different media (e.g., voice,
text, video), it nmakes sense to use a per-stream negotiation
mechani sm in this case, SDP

Thi s approach has a number of benefits, including that it is generic
(applies to all interactive comruni cati ons negotiated using SDP) and
not limted to emergency calls. In sone cases such a facility isn't
needed, because the | anguage is known fromthe context (such as when
a caller places a call to a sign | anguage relay center, to a friend
or colleague). But it is clearly useful in many other cases. For
exanpl e, soneone calling a conpany call center or a Public Safety
Answering Point (PSAP) should be able to indicate if one or nore
specific signed, witten, and/or spoken | anguages are preferred, the
call ee should be able to indicate its capabilities in this area, and
the call proceed using in-common | anguage(s) and nedi a forns.

Since this is a protocol nechanism the user equipnent (UE client)
needs to know the user’s preferred | anguages; a reasonabl e techni que
could include a configuration nechanismwi th a default of the

| anguage of the user interface. In sone cases, a UE could tie

| anguage and nedi a preferences, such as a preference for a video
stream using a signed | anguage and/or a text or audio streamusing a
written/ spoken | anguage.

Including the user’s human (natural) |anguage preferences in the
session establishnent negotiation is independent of the use of a
relay service and is transparent to a voice service provider. For
exanpl e, assume a user within the United States who speaks Spani sh
but not English places a voice call using an | M5 device. It doesn't
matter if the call is an emergency call or not (e.g., to an airline
reservation desk). The |language information is transparent to the
IMS carrier, but is part of the session negotiation between the UE

and the termnating entity. |In the case of a call to e.g., an
airline, the call can be automatically routed to a Spani sh-speaki ng
agent. |In the case of an energency call, the Enmergency Services IP

network (ESInet) and the PSAP may choose to take the |anguage and
medi a preferences into account when determ ning howto route and
process the call (i.e., language and nedi a needs nmay be consi dered
within policy-based routing (PBR)).
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By treating | anguage as another attribute that is negotiated al ong
with other aspects of a nedia stream it becones possible to
acconmodat e a range of users’ needs and called party facilities. For
exanpl e, sone users nmay be able to speak several |anguages, but have
a preference. Sone called parties may support sonme of those

| anguages internally but require the use of a translation service for
others, or may have a linited nunber of call takers able to use
certain | anguages. Another exanple would be a user who is able to
speak but is deaf or hard-of-hearing and requires a voice stream plus
a text stream (known as voice carry over). Making | anguage a nedi a
attribute allows the standard session negotiati on nechanismto handl e
this by providing the information and nmechanismfor the endpoints to
make appropriate deci sions.

Regarding relay services, in the case of an energency call requiring
sign |l anguage such as ASL, there are two conmon approaches: the
caller initiates the call to a relay center, or the caller places the
call to emergency services (e.g., 911 in the U S or 112 in Europe).
In the forner case, the | anguage need is ancillary and suppl enmental .
In the latter case, the ESInet and/or PSAP may take the need for sign
| anguage into account and bridge in a relay center. |In this case,
the ESInet and PSAP have all the standard information available (such
as location) but are able to bridge the relay sooner in the cal
processi ng.

By making this facility part of the end-to-end negotiation, the
question of which entity provides or engages the relay service
becones separate fromthe call processing nmechanics; if the caller
directs the call to a relay service then the human | anguage
negotiation facility provides extra information to the relay service
but calls will still function without it; if the caller directs the
call to energency services, then the ESlInet/PSAP are able to take the
user’s human | anguage needs into account, e.g., by routing to a
particul ar PSAP or call taker or bridging a relay service or

transl ator.

The term "negotiation"” is used here rather than "indication" because
human | anguage (spoken/written/signed) is sonething that can be
negotiated in the sane way as which fornms of nedia (audi o/text/video)
or which codecs. For exanple, if we think of non-energency calls,
such as a user calling an airline reservation center, the user nay
have a set of |anguages he or she speaks, w th perhaps preferences
for one or a few, while the airline reservation center will support a
fixed set of |anguages. Negotiation should select the user’s nost
preferred | anguage that is supported by the call center. Both sides
shoul d be aware of which | anguage was negotiated. This is
conceptually simlar to the way ot her aspects of each nedia stream
are negotiated using SDP (e.g., nedia type and codecs).

Ter m nol ogy
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4.

4.

4.

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 RFC 2119 [ RFC2119].

Expected Use

This facility is expected to be used by NENA and 3GPP. NENA is
likely to reference it in NENA 08-01 (i3 Stage 3) in describing
attributes of calls presented to an ESInet, and in that or other
docunents describing Policy-Based Routing (PBR) capabilities within a
Pol i cy-Based Routing Function. 3GPP is expected to reference this
mechani smin general call handling and energency call handli ng.

Recent CRs introduced in SAl1 have anticipated this functionality
bei ng provided wi thin SDP

Exanpl e Use Cases
Energency Call from English Speaker in Spain

Someone who speaks only English is visiting Spain and pl aces an
energency (112) call. The call offers an audio stream using English
The ESI net and PSAP have policy-based routing rules that take into
account the SDP | anguage request when deciding howto route and
process the call. The ESInet routes the call to a PSAP wi thin Spain
where an English-speaking call taker is available, and the PSAP

sel ects an English-speaking call taker to handle the call. The PSAP
answers the offer with an audio streamusing English. The call is
established with an audio stream the caller and call taker

communi cate in English

Al ternatively, the ESInet routes the call to a cooperating PSAP
within the U K  The PSAP answers the offer with an audi o stream
using English. The call is established with an audio stream the
caller and call taker comunicate in English. (This approach is
simlar to that envisioned in REACHL12 Total Conversation.)

Emergency Call from Spani sh/English Speaker in France

Soneone who speaks both Spanish and English (but prefers Spanish) is
visiting France and places an energency (112) call. The call offers
an audio streamlisting first Spanish (neaning nost preferred) and
then English. The ESInet and PSAP have policy-based routing rules
that take into account the SDP | anguage request when deci ding how to
route and process the call. The ESInet routes the call to a PSAP

wi thin France where a Spani sh-speaking call taker is available, and
the PSAP sel ects a Spani sh-speaking call taker to handle the call.
The PSAP answers the offer with an audio streamlisting Spanish. The
call is established with an audio stream the caller and call taker
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conmuni cate in Spani sh.

Alternatively, the ESInet routes the call to a cooperating PSAP in
Spain or England. (This approach is simlar to that envisioned in
REACH112 Total Conversation.)

Alternatively, there is no ESInet or the ESInet does not take

| anguage into account in its PBR The call is routed to a PSAP in
France. The PSAP ignores the |anguage information in the SDP offer,
and answers the offer with an audio streamw th no | anguage or with
French. The UE continues the call anyway. The call taker answers in
French, the user tries speaking Spani sh and perhaps English. The
call taker bridges in a translation service or transfers the call to
a multilingual call taker.

4.3. Call to Call Center from Russian Speaker in U'S

A Russi an speaker is visiting the U S. and places a call to her
airline reservation desk to inquire about her return flight. The
airline call processing systemtakes into account the SDP | anguage
request and decides to route the call to its call center within
Russi a.

Alternatively, if the airline call processing system does not | ook at
SDP, it uses the SIP "hint" if present.

4.4. Emergency Call from speech-inpaired caller in the U S

Soneone who uses English but is speech-inpaired places an energency
(911) call. The call offers an audio streamlisting English and a
real-tine text stream al so using English. The ESInet and PSAP have
policy-based routing rules that take into account the SDP | anguage
and nedi a requests when deciding how to route and process the call.
The ESInet routes the call to a PSAP with real -tinme text
capabilities. The PSAP answers the offer with an audi o stream
listing English and a real-tinme text streamlisting English. The
call is established with an audio and a real-time text stream the
caller and call taker communicate in English using voice fromthe
call-taker to the caller and text fromthe caller to the call taker.
The audio streamis two-way, allowing the call taker to hear
background sounds.

4.5. Emergency Call fromdeaf caller in the US

A deaf caller who uses Anerican Sign Language (ASL) places an
energency (911) call. The call offers a video streamlisting ASL and
an audio streamwi th no | anguage indicated. The ESInet and PSAP have
policy-based routing rules that take into account the SDP | anguage
and nmedi a needs when deciding how to route and process the call. The
ESI net routes the call to a PSAP. The PSAP answers the offer with an

Gel | ens Expi res January 13, 2014 [ Page 6]



Internet-Draft Negoti ati ng Human Language July 2013

audio streamlisting English and a video streamlisting ASL. The
PSAP bridges in a sign |anguage interpreter. The call is established
with an audio and a video stream

5. Desired Semantics

The desired solution is a nedia attribute that may be used within an
offer to indicate the preferred | anguage of each nedia stream and
within an answer to indicate the accepted | anguage. The semantics of
including nultiple values for a nmedia streamw thin an offer is that
the | anguages are listed in order of preference.

(Wiile it is true that a conversation anong nultilingual people often
i nvol ves nultiple | anguages, the useful ness of providing a way to
negotiate this as a general facility is outweighed by the complexity
of the desired semantics of the SDP attribute to allow negotiation of
mul ti pl e sinultaneous | anguages within an interactive nedia stream)

6. The existing 'lang’ attribute

RFC 4566 specifies an attribute 'lang’ which sounds simlar to what
is needed here, the difference being that it specifies that 'a=lang
is declarative with the semantics of nultiple 'lang’ attributes being
that all of themare used, while we want a neans to negotiate which
one is used in each stream This difference neans that the existing
"lang’ attribute can’'t be used and we need to define a new attribute.

The text from RFC 4566 [ RFC4A566] is:
a=l ang: <l anguage tag>

This can be a session-level attribute or a nedia-level attribute.
As a session-level attribute, it specifies the default |anguage
for the session being described. As a nedia- level attribute, it
specifies the | anguage for that nedia, overriding any session-

| evel |anguage specified. Miltiple lang attributes can be
provided either at session or nmedia level if the session
description or media use nultiple |anguages, in which case the
order of the attributes indicates the order of inportance of the
various | anguages in the session or nedia fromnost inportant to
| east inportant.

The "lang" attribute value nust be a single [ RFC3066] |anguage tag
in US-ASCII [RFC3066]. It is not dependent on the charset
attribute. A "lang" attribute SHOULD be specified when a session
is of sufficient scope to cross geographi c boundari es where the

| anguage of recipients cannot be assuned, or where the session is
in a different |anguage fromthe |ocally assumed norm
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Note that there are existing exanples of it being used in exactly the
way we need. For exanple, draft-saintandre-sip-xnmpp-chat-04 [I-D

. sai nt andr e-si p-xnpp-chat] contai ns an exanple where the initia
invitation contains two 'a=lang’ entries for a nmedia stream (for
English and Italian) and the OK accepts one of them (ltalian), which
mat ches what we need:

Exanpl e: (Fl1) SIP user starts the session

I NVI TE sip:juliet@xanple.comSIP/2.0
To: <sip:juliet@xanple.conr

From <sip:roneo@xanpl e. net>; tag=576
Subj ect: Open chat with Roneo?
Cal |l -1 D 742507n0

Cont ent - Type: application/sdp

c=I N | P4 s2x. exanpl e. net

m=nessage 7313 TCP/ MSRP *

a=accept-types:text/plain

a=l ang: en

a=lang:it

a=pat h: nsrp://s2x. exanpl e. net: 7313/ ansp71lwezt as; tcp

Exanpl e: (F2) Gateway accepts session on Juliet’'s behalf

SIP/2.0 200 K

To: <sip:juliet@xanple.conp;tag=534
From <si p:roneo@xanpl e. net >; tag=576
Call -1 D 742507n0

Cont ent - Type: application/sdp

c=I N | P4 x2s. exanpl e. com

m=nessage 8763 TCP/ MSRP *

a=accept-types:text/plain

a=lang:it

a=pat h: nsrp: // x2s. exanpl e. com 8763/ | kj h37s2s20wW2a; t cp

The exanpl e serves as evidence of the need for an SDP attribute with
the semantics as described in this docunent; unfortunately, the
existing 'lang’ attribute is not it.

7. Proposed Sol ution
An SDP attribute seenms the natural choice to negotiate human
(natural) language of an interactive media stream The attribute
val ue should be a | anguage tag per RFC 5646 [ RFC5646]

7.1. New ' hunintlang-send’ and ' hum ntlang-recv’ attributes
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Rat her than re-use 'lang’ we define two new nedia-1evel attributes
starting with "hunmintlang’ (short for "human interactive |anguage")
to negotiate which human | anguage is used in each (interactive) nmedia
stream There are two attributes, one ending in "-send" and the
other in "-recv" to indicate the | anguage used when sendi ng and

recei ving nmedi a:

a=huni nt | ang- send: <l anguage t ag>

a=huni nt | ang-recv: <l anguage t ag>
Each can appear nultiple tinmes in an offer for a media stream
In an offer, the 'hum ntlang-send’ values constitute a list in
preference order (first is nost preferred) of the |anguages the

of ferer wishes to send, and the 'hum ntlang-recv’ values constitute a
list in preference order of the |anguages the offerer wi shes to

receive. |In cases where the user wishes to use one media for sending
and anot her for receiving (such as a speech-inpaired user who w shes
to send using text and receive using audio), one of the two will be
unset. In other cases, both SHOULD have the same values in the sane

order. The two SHOULD NOT be set to |anguages which are difficult to
mat ch together (e.g., specifying a desire to send audio in Hungarian
and receive audio in Portuguese will make it difficult to
successfully conplete the call).

In an answer, 'humntlang-send is the accepted | anguage the answerer
will send (which in nost cases is one of the | anguages in the offer’s
"humintlang-recv’'), and 'hunmintlang-recv’ is the accepted | anguage
the answerer expects to receive (which in nost cases is one of the

| anguages in the offer’s ’'hunintlang-send’ ).

Each val ue MJUST be a | anguage tag per RFC 5646 [ RFC5646]. RFC 5646
descri bes nechani sns for matching | anguage tags. While RFC 5646
provi des a nmechani sm accommodati ng i ncreasingly fine-grained
distinctions, in the interest of maxi muminteroperability for real-
time interactive conmuni cations, each 'hunintlang-send and
"hum ntl ang-recv’ value SHOULD be restricted to the | argest
granularity of |anguage tags; in other words, it is RECOVMENDED to
specify only a Prinmary-subtag and NOT to include subtags (e.g., for
region or dialect) unless the | anguages mi ght be nutually

i nconpr ehensi bl e wi t hout them

In an offer, each | anguage tag val ue MAY have an asteri sk appended as
the | ast character (after the registry value). The asterisk

i ndi cates a request by the caller to not fail the call if there is no
| anguage in comobn. See Section 7.2 for nore information and

di scussi on.

When pl acing an enmergency call, and in any other case where the
| anguage cannot be assuned from context, each nedia streamin an
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of fer SHOULD specify one or both ’hunintlang-send’ and ' hum ntl ang-
recv’ attributes (to avoid ambiguity).

Note that while signed | anguage tags are used with a video streamto
i ndi cate sign | anguage, a spoken | anguage tag for a video streamin
parallel with an audio streamwi th the sane spoken | anguage tag

i ndi cates a request for a supplenental video streamto see the
speaker.

Clients acting on behalf of end users are expected to set one or both
"hum ntl ang-send’ and ' hum ntlang-recv’ attributes on each nedia
streamin an of fer when placing an outgoing session but ignore the
attributes when receiving incomng calls. Systens acting on behal f
of call centers and PSAPs are expected to take into account the

val ues when processing i nbound call s.

7.2. Advisory vs Required

One inportant consideration with this nechanismis if the call fails
if the callee does not support any of the |languages requested by the
caller.

In order to provide for maxi mum|likelihood of a successfu

communi cati on session, especially in the case of energency calling,

t he mechani sm defined here provides a way for the caller to indicate
a preference for the call failing or succeeding when there is no

| anguage in common. However, the callee is NOI REQU RED to honor
this preference. For exanple, a PSAP MAY choose to attenpt the cal
even with no |l anguage in common, while a corporate call center NAY
choose to fail the call.

The mechanism for indicating this preference is that, in an offer, if
the | ast character of any of the 'humintlang-recv’ or ’'hum ntlang-
send’ values is an asterisk, this indicates a request to not fail the
call (simlar to SIP Accept-Language syntax). Either way, the called
party MAY ignore this, e.g., for the energency services use case, a
PSAP will likely not fail the call.

7.3. SIP "hint"

SDP is used for stream negotiation, and energency services based on
NENA i 3 have the ability to reference SDP within policy-based routing
rules. However, it is possible that sone entities wishing to take
the caller’s | anguage needs into account may lack this ability.
Accordingly, a SIP header is provided to supply a "hint" regarding
the caller’s | anguage needs. This is merely a hint, not actua
negoti ati on.

Protocols other than SIP may be used to establish interactive
conmuni cati on sessions; this docunent does not provide a "hint"
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mechani sm for any protocol other than SIP

TBD: The SIP header used for the "hint" is either a new header or
caller preferences (RFC 3841), presumably Accept-Contact (where the
caller sets nedia and | anguage and optionally required; it’'s not yet
clear if this matches our desired semantics.

This SIP header is just a hint; it is RECOWENDED to be sent; it is
NOT REQUI RED to be sent or to be used on receipt.

In the case of spoken | anguages using an audio stream this "hint"
regardi ng | anguage nmay be sufficient to allowthe callee to optimally
handl e the call, but since the "hint" only deals with | anguage, not
media type, it is not sufficient when the caller requests non-audio
medi a such as text or video.

7.4. Silly States

It is possible to specify a "silly state" where the | anguage
speci fi ed does not make sense for the nedia type, such as specifying
a signed | anguage for an audi o nmedi a stream

An of fer MJUST NOT be created where the | anguage does not make sense
for the nedia type. |If such an offer is received, the receiver MAY
reject the nedia, ignore the |Ianguage specified, or attenpt to
interpret the intent (e.g., if American Sign Language is specified
for an audio nedia stream this nmight be interpreted as a desire to
use spoken English).

A spoken | anguage tag for a video streamin conjunction with an audio
streamwi th the sanme | anguage night indicate a request for
suppl enental video to see the speaker

8. | ANA Consi der ations

IANA is kindly requested to add two entries to the "att-field (nedia
level only)’ table of the SDP paraneters registry:

| att-field (nedia |l evel only) | hunmintlang-send | (this docunment) |
| att-field (nedia |l evel only) | hunmintlang-recv | (this docunment) |

9. Security Considerations

The Security Considerations of RFC 5646 [ RFC5646] apply here (as a
use of that RFC). In addition, if the ’humintlang-send or

"hum ntlang-recv’ values are altered or deleted en route, the session
could fail or |anguages inconprehensible to the caller could be

sel ected; however, this is also a risk if any SDP paraneters are

nodi fied en route.
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10.

10. 1.

10. 2.

10. 3.

Changes from Previ ous Versions
Changes fromdraft-gellens-...-00 to -01

Changed nane of (possible) new attribute from’'hum ang" to
"huni nt | ang"

Added di scussion of silly state (language not appropriate for
medi a type)

Added Voice Carry Over exanple
Added nention of multilingual people and multiple | anguages
M nor text clarifications

Changes fromdraft-gellens-...-01 to -02

Updated text for (possible) new attribute "hunmi ntlang" to
reference RFC 5646

Added clarifying text for (possible) re-use of existing 'lang
attribute saying that the registration would be updated to reflect
different semantics for nmultiple values for interactive versus
non-interactive medi a.

Added clarifying text for (possible) new attribute "hum ntlang"” to
attenpt to better describe the role of |language tags in nedia in
an offer and an answer.

Changes fromdraft-gellens-...-02 to draft-gellens-nmusic-...-00

Updated text to refer to RFC 5646 rather than the | ANA | anguage
subtags registry directly.

Moved di scussion of existing 'lang’ attribute out of "Proposed
Sol ution" section and into own section now that it is not part of
pr oposal

Updat ed text about existing 'lang’ attribute.

Added exanpl e use cases

Repl aced proposed single "humintlang’ attribute with 'hum ntlang-
send’ and ' humintlang-recv’ per Harald s request/information that
it was a misuse of SDP to use the sane attribute for sending and
recei vi ng.

Added section describing usage bei ng advisory vs required and text
in attribute section.

Added section on SIP "hint" header (not yet nailed down between
new and exi sting header).
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10.

11.

12.

12.

0 Added text discussing usage in policy-based routing function or
use of SIP header "hint" if unable to do so

0 Added SHOULD that the value of the paraneters stick to the | argest
granularity of |anguage tags.

0 Added text to Introduction to be try and be nore cl ear about
pur pose of docunent and probl em bei ng sol ved.

o Many wording i nprovenents and clarifications throughout the
docunent .

o Filled in Security Considerations.
o Filled in I ANA Consi derati ons.

0 Added to Acknow edgnents those who participated in the Ol ando ad-
hoc di scussion as well as those who participated in email
di scussi on and si de one-on-one di scussions.

4. draft-gellens-music-...-00 to -01

0 Relaxed | anguage on setting -send and -receive to sane val ues;
added text on | eaving on enpty to indicate asymretric usage.

0 Added text that clients on behalf of end users are expected to set
the attributes on outgoing calls and ignore on incomng calls
whil e systens on behal f of call centers and PSAPs are expected to
take the attributes into account when processing inconing calls.
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