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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This Technical Specification (TS) has been produced by ETSI Special Committee Emergency Communications
(EMTEL).

Modal verbs terminology

In the present document "shall", "shallknot", "should", #sheuld not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT allowed in ET.Sl"deliverables except when used in direct citation.

Executive summary

The core elements for network independent access to emergency services provide facilities that support centralized
mapping and routing functions for current and future emergency communications and operational requirements. The
baseline is a network with the functional elements that comprise security measures and the routing capabilities being
necessary to forward a call received at any concentration point based on the caller's location to the responsible
emergency call centre. In addition, other functional elements and necessary protocols and procedures enabling
interoperable and secure implementations are specified to allow multimedia communications as they evolve.

Introduction

At present, an emergency services infrastructure is based on straightforward technical building blocks and afew
legal/regulatory aspects. Technical elements, typically part of an incumbent tel ephone service provider, ensure that
emergency calls are routed to the most appropriate PSAP. Such routing is based on static information at the local
telephone exchange that provides a mapping between the location of a calling line and the PSAP, or for amobile call,
between the location of the mobile network cell coverage and the PSAP. The mapping information itself is most often
managed by the national regulator, and typically, mapping information is represented by dialling code/area code/cell
identifier and a table that maps those codes to PSAPs, which are identified by unlisted and often un-dialable numbers.
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However, the existing, legacy emergency services infrastructure is not designed in away that enables interaction with
enhanced services, or that current and future communications and operational requirements will be met. Simply put, the
emergency services infrastructure has not kept up with technology, thus, is not able to provide the level of service that
citizens expect. Hence, new technol ogies with a new architecture are introduced as core elements for network
independent access to emergency services. These elements enable citizens/individual s to contact emergency servicesin
different ways, using the same types of technology as those they use to communicate every day. It also makes possible
that PSAPs receive more and better information about emergencies of all magnitudes and improves interoperability
between emergency services.
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1 Scope

The purpose of the present document is to describe the architecture, the core elements and corresponding technical
interfaces for network independent access to emergency services. Elements are: Border Control Function (BCF),
Emergency Service Routing Proxy (ESRP), Emergency Call Routing Function (ECRF), Public Safety Answering Point
(PSAP), the Location Information Server (L1S), and the Call Transfer Bridge (BRIDGE).

The described architecture is currently named Next Generation 112 architecture.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected |ocation might be found at
https://docbox.etsi.org/Reference/.

NOTE: While any hyperlinksincluded in this clause werewvalid at the time ofpublication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the'application of the present document.

[1] ETSI ES 203 178: "Functional architecture to supportEuropean requirements on emergency caller
location determination and-transpert™.

[2] ETSI ES 203 283: "Protocol. gpecifications for Emergency Service Caller Location determination
and transport".

[3] ETSI TS 103 625: "Emergency Communications (EMTEL); Transporting Handset L ocation to
PSAPs for Emergency Calls -/Adwvanced Mobile Location".

[4] IETF RFC 2046 (November 1996): "Multipurpose Internet Mail Extensions (MIME) Part
Two: Media Types', N."kreed and N. Borenstein.

[5] IETF RFC 3261 (June 2002): "SIP: Session Initiation Protocol”, J. Rosenberg, H. Schulzrinne,
G. Camarillo, A. Johnston, J. Peterson, R. Sparks, M. Handley and E. Schooler.

[6] IETF RFC 3262 (June 2002): "Reliability of Provisional Responsesin Session Initiation Protocol
(SIP)", J. Rosenberg and H. Schulzrinne.

[7] IETF RFC 3264 (June 2002): "An Offer/Answer Model with Session Description Protocol (SDP)”,
J. Rosenberg and H. Schulzrinne.

[8] IETF RFC 3311 (September 2002): "The Session Initiation Protocol (SIP) UPDATE Method",
J. Rosenberg.

[9] IETF RFC 3325 (November 2002): "Private Extensions to the Session Initiation Protocol (SIP) for

Asserted |dentity Within Trusted Networks*, C. Jennings, J. Peterson and M. Watson.

[10] IETF RFC 3326 (December 2002): "The Reason Header Field for the Session Initiation Protocol
(SIP)", D. Oran and G. Camarillo.

[11] IETF RFC 3428 (December 2002): " Session Initiation Protocol (SIP) Extension for Instant
Messaging", B. Campbell, J. Rosenberg, H. Schulzrinne, C. Huitema and D. Gurle.

[12] IETF RFC 3515 (April 2003): "The Session Initiation Protocol (SIP) Refer Method”, R. Sparks.
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IETF RFC 3550 (July 2003): "RTP: A Transport Protocol for Real-Time Applications”,
H. Schulzrinne, S. Casner, R. Frederick and V. Jacobson.

IETF RFC 3558 (July 2003): "RTP Payload Format for Enhanced Variable Rate Codecs (EVRC)
and Selectable Mode Vocoders (SMV)", A. Li.

IETF RFC 3711 (March 2004): "The Secure Real-time Transport Protocol (SRTP)", M. Baugher,
D. McGrew, M. Naslund, E. Carraraand K. Norrman.

IETF RFC 3841 (August 2004): "Caller Preferences for the Session Initiation Protocol (SIP)",
J. Rosenberg, H. Schulzrinne and P. Kyzivat.

IETF RFC 3856 (August 2004): "A Presence Event Package for the Session Initiation Protocol
(SIP)", J. Rosenberg.

IETF RFC 3891 (September 2004): "The Session Initiation Protocol (SIP) "Replaces' Header",
R. Mahy, B. Biggs, and R. Dean.

IETF RFC 3911 (October 2004): "The Session Initiation Protocol (SIP) "Join" Header", R. Mahy
and D. Petrie.

IETF RFC 3994 (January 2005): "Indication of Message Composition for Instant Messaging”,
H. Schulzrinne.

IETF RFC 4103 (June 2005): "RTP Payload for. Text Conversation”, G. Hellstrom and P. Jones.

IETF RFC 4119 (December 2005): "A Presence-Based GEOPRIV Location Object Format”,
J. Peterson.

IETF RFC 7044 (February 2014))\’An:Extension to'the Session Initiation Protocol (SIP) for
Request History Information”, M. Barnes, E. Audet,.S. Schubert, J. van Elburg, C. Holmberg.

IETF RFC 4412 (February-2006): " Communications Resource Priority for the Session Initiation
Protocol (SIP)", H. Schulzrinne andJ-Polk,

IETF RFC 4566 (July 2006): " SDP: Session Description Protocol”, M. Handley, V. Jacobson and
C. Perkins.

IETF RFC 4568 (July 2006): " Session Description Protocol (SDP) Security Descriptions for
Media Streams’, F. Andreasen, M. Baugher and D. Wing.

IETF RFC 4579 (August-2006): " Session Initiation Protocol (SIP) Call Control - Conferencing for
User Agents’, A. Johnston and O. Levin.

IETF RFC 4585 (July 2006): "Extended RTP Profile for Real-time Transport Control Protocol
(RTCP)-Based Feedback (RTP/AVPF)", J. Ott, S. Wenger, N. Sato, C. Burmeister and J. Rey.

IETF RFC 4660 (September 2006): "Functional Description of Event Notification Filtering”,
H. Khartabil, E. Leppanen, M. Lonnfors and J. Costa-Requena.

IETF RFC 4661 (September 2006): "An Extensible Markup Language (XML)-Based Format for
Event Notification Filtering”, H. Khartabil, E. Leppanen, M. Lonnfors and J. Costa-Requena.

IETF RFC 4788 (January 2007): "Enhancements to RTP Payload Formats for EVRC Family
Codecs', Q. Xie, and R. Kapoor.

IETF RFC 4975 (September 2007): " The Message Session Relay Protocol (MSRP)", B. Campbell,
R. Mahy and C. Jennings.

IETF RFC 4976 (September 2007): "Relay Extensions for the Message Session Relay Protocol
(MSRP)", C. Jennings, R. Mahy and A. B. Roach.

IETF RFC 5031 (January 2008): "A Uniform Resource Name (URN) for Emergency and Other
Well-Known Services', H. Schulzrinne.
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IETF RFC 5104 (February 2008): "Codec Control Messages in the RTP Audio-Visual Profile with
Feedback (AVPF)", S. Wenger, U. Chandra, M. Westerlund and B. Burman.

IETF RFC 5168 (March 2008): "XML Schemafor Media Control”, O. Levin, R. Even and
P. Hagendorf.

IETF RFC 5188 (February 2008): "RTP Payload Format for the Enhanced Variable Rate
Wideband Codec (EVRC-WB) and the Media Subtype Updates for EVRC-B Codec", H Desineni
and Q. Xie.

IETF RFC 5194 (June 2008): "Framework for Real-Time Text Over P Using the Session
Initiation Protocol (SIP)", A. vanWijk and G. Gybels.

IETF RFC 5222 (August 2008): "LoST: A Location-to-Service Trandation Protocol”, T. Hardie,
A. Newton and H. Schulzrinne and H. Tschofenig.

IETF RFC 5223 (August 2008): "Discovering Location-to-Service Trandation (LoST) Servers
Using the Dynamic Host Configuration Protocol (DHCP)", H. Schulzrinne, J. Polk and
H. Tschofenig.

IETF RFC 5411 (February 2009): "A Hitchhiker's Guide to the Session Initiation Protocol (SIP)",
J. Rosenberg.

IETF RFC 5621 (September 2009): "Message Body Handling in the Session Initiation Protocol
(SIP)", G. Camarillo.

IETF RFC 5627 (October 2009): "Obtaining and Using Glabally Routable User Agent URIs
(GRUUFS) in the Session Initiation Protecol-(SIP)", J. Rosenberg.

IETF RFC 5808 (May 2010): "Requirements for a l-ocation-by-Reference Mechanism",
R. Marshall.

IETF RFC 5985 (September 2010): "HTTP-Endbled Location Delivery (HELD)", M. Barnes,

IETF RFC 6086 (January 2011): “Session.fnitiation Protocol (SIP) INFO Method and Package
Framework", C. Holmberg, E. Burger and H. Kaplan.

IETF RFC 6155 (March 2011):" Use of Device |dentity in HTTP-Enabled Location Delivery
(HELD)", J. Winterbottom,:H. ‘Tschofenig and R. Barnes.

IETF RFC 6442 (December' 2011): "Location Conveyance for the Session Initiation Protocol”,
J. Polk, B. Rosen and J: Peterson.

IETF RFC 6446 (January 2012): " Session Initiation Protocol (SIP) Event Notification Extension
for Notification Rate Control”, A. Niemi, K. Kissand S. Loreto.

IETF RFC 6447 (January 2012): "Filtering Location Notificationsin the Session Initiation
Protocol (SIP)", R. Mahy, B. Rosen and H. Tschofenig.

IETF RFC 6665 (July 2012): "SI P-Specific Event Notification", A. B. Roach.

IETF RFC 6753 (October 2012): "A Location Dereference Protocol Using HTTP-Enabled
Location Delivery (HELD)", J. Winterbottom, H. Tschofenig, H. Schulzrinne and M. Thomson.

IETF RFC 6849 (February 2013): "An Extension to the Session Description Protocol (SDP) and
Real-time Transport Protocol (RTP) for Media Loopback”, H. Kaplan, K. Hedayat, N. Venna,
P. Jones and N. Stratton.

IETF RFC 6881 (March 2013): "Best Current Practice for Communications Servicesin Support of
Emergency Calling", B. Rosen and J. Polk.

IETF RFC 6884 (March 2013): "RTP Payload Format for the Enhanced Variable Rate
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[57] IETF RFC 8446 (August 2018): "The Transport Layer Security (TLS) Protocol Version 1.3,
E. Rescorla.
[58] OASIS (July 2010): "Common Alerting Protocol Version 1.2", Jacob Westfall.

NOTE: Available at http://docs.oasi s-open.org/emergency/cap/v1.2/CAP-v1.2.pdf.

[59] IETF RFC 5139 (February 2008): "Revised Civic Location Format for Presence Information Data
Format Location Object (PIDF-LO)", J. Winterbottom and M. Thomson.

[60] IETF RFC 5491 (March 2009): "GEOPRIV Presence Information Data Format Location Object
(PIDF-LO) Usage Clarification, Considerations, and Recommendations”, J. Winterbottom,
M. Thomson and H. Tschofenig.
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2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long-term validity.

The following referenced documents are not necessary for the application of the present document, but they assist the
user with regard to a particular subject area.

[i.1] EENA: "Next Generation 112 Leng Term Definition";Version 1.1, March 2013.

NOTE: Available at https://eena.org/document/ngl12-long-term-definition-standard-for-emergency-servicesy.

[i.2] ETSI TS 101 470 (V12:1): " Emergency-Communications (EMTEL); Total Conversation Access
to Emergency Services'.
[i.3] ETSI TR 103 201 (V1.1.1): "Emergency Communications (EMTEL); Total Conversation for

emergency communications; implementation guidelines’.

[1.4] 3GPP TS 26.114 (V16.1:0) (2019-03): "IP Multimedia Subsystem (IMS); Multimedia telephony;
Media handling and interaction (Release 16)".

3 Definition of terms, symbols and abbreviations
3.1 Terms
Void.

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

AML Advanced Mobile Location
AMR Adaptive M ulti-Rate

ANP Access Network Provider
BCF Border Control Function
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CA Certification Authority

CAP Common Alerting Protocol

CERT Computer Emergency Response Team

CPE Call Processing Equipment

CR Carriage Return

CTI (ETSI) Center for Testing and Interoperability
ECRF Emergency Call Routing Function

ECRIT Emergency Context Resolution with Internet Technologies (IETF WG)
ECSP Emergency Call Service Provider

EPSG European Petroleum Survey Group

ES ETSl Standard

ESInet Emergency Services | P network

ESRF Emergency Service Routing Function

ESRP Emergency Service Routing Proxy

ETS European Telecommunications Standards | nstitute
EVRC Enhanced Variable Rate Wideband Codec
EVRC-B Enhanced Variable Rate Wideband Codec -B
GIS Geographic Information System

HELD HTTP Enabled Location Delivery

HTTP Hypertext Transfer Portocol

HTTPS Hypertext Transfer Portocol Secure

IANA Internet Assigned Numbers Authority

IETF Internet Engineering Task Force

IF InterFace

IM Instant Messaging

IMS IP Multimedia Core Network Subsystem

IP Internet Protocol

IT Information Technology

ITU-T International Telecommunications Union - T:elecomimunications
JSON JavaScript Object Notation

LF Line Feed

LIS Location Information Server

LO Location Object

LOST LOcation to Service Trandation

LS Location Server

MPEG Moving Picture Experts Group

MSD Minimum Set of Data

MSRP M essage Session Relay-Protocol

NE Neighboring Entity:.

PIDF Presence Information Data Format

PIDF-LO Presence Information Data Format - L ocation Object
PNNS Protocol Naming and Numbering Service
PRF Policy Routing Function

PSAP Public Safety Answering Point

PSP PSAP Service Provider

PSTN Public Switched Telephone Network

RFC Request For Comment

RTCP Real-time Transport Control Protocol

RTP Real-time Transport Protocol

RTSP Real-time Streaming Protocol

SBC Session Border Controller

SDES SDP Security Descriptions

SDP Session Decription Protocol

SIP Session Initiation Protocol

SIPS Session Initiation Protocol Secure

SMS Short Message Service

SMSC Short Message Service Center

SRS Spatial Reference System

SRTCP Secure Real-time Transport Control Protocol
SRTP Secure Real-time Transport Protocol

TCP Transmission Control Protocol

TLS Transport Layer Security
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