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Abstract

Thi s docunent presents a set of Session Initiation Protocol

(SIP) user requirenents that support comunications for deaf, hard of
hearing and speech-inpaired individuals. These user requirenents
address the current difficulties of deaf, hard of hearing and
speech-inpaired individuals in using communications facilities, while
acknowl edgi ng the nulti-functional potential of SIP-based
conmuni cati ons.

A nunber of issues related to these user requirenments are further
rai sed in this docunent.

Al so included are sonme real world scenari os and sone technica

requirements to show the robustness of these requirenents on a
concept - | evel
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1. Term nol ogy and Conventions Used in this Docunent

In this docunment, the key words "MJST", "MJIST NOT", " REQUI RED",

"SHALL", "SHALL NOT", "SHOULD', "SHOULD NOT", "RECOMVENDED',
and "OPTIONAL" are to be interpreted as described in BCP 14,
RFC2119[ 1] and indicate requirenent |evels for conpliant SIP
i npl enent ati ons.

" MAY",

For the purposes of this docunent, the following terns are considered

to have these neani ngs:

Abilities: A person’s capacity for comunicating which could include
a hearing or speech inpairment or not. The terns Abilities and

Preferences apply to both caller and call-recipient.

Preferences: A person’s choice of comuni cation node. This
i ncl ude any conbination of nedia streans, e.g., text, audio,
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The terns Abilities and Preferences apply to both caller and
cal | -reci pi ent.

Relay Service: A third-party or internediary that enables
conmuni cati ons between deaf, hard of hearing and speech-inpaired
peopl e, and peopl e without hearing or speech-inpairnent. Relay
Services forma subset of the activities of Transcodi ng Services (see
definition).

Transcodi ng Services: A human or automated third party acting as an
intermediary in any session between two other User Agents (being a
User Agent itself), and transcoding one streaminto another (e.g.
voice to text or vice versa).

Text phone: Sonetines called a TTY (teletypewiter), TDD

(tel ecomuni cati ons device for the deaf) or a minicom a textphone
enabl es a deaf, hard of hearing or speech-inpaired person to place a
call to a tel ephone or another textphone. Sone textphones use the

V. 18[ 3] protocol as a standard for communi cation with other textphone
comuni cati on protocols worl d-wi de.

User: A deaf, hard of hearing or speech-inpaired individual. A user
is otherwise referred to as a person or individual, and users are
referred to as people.

Note: For the purposes of this docunent, a deaf, hard of hearing, or
speech-inpaired person is an individual who chooses to use SIP
because it can mnimze or elimnate constraints in using comon
comuni cati on devices. As SIP promises a total conmunication
solution for any kind of person, regardl ess of ability and
preference, there is no attenpt to specifically define deaf, hard of
hearing or speech-inpaired in this docunent.

2. Introduction

The background for this docunment is the recent devel opment of Sl P[2]
and S| P-based conmuni cations, and a growi ng awar eness of deaf, hard
of hearing and speech-inpaired issues in the technical comunity.

The SIP capacity to sinplify setting up, nanagi hg and tearing down
conmuni cati on sessions between all kinds of User Agents has specific
i nplications for deaf, hard of hearing and speech-inpaired

i ndi vi dual s.
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As SIP enables nultiple sessions with translation between nultiple
types of nedia, these requirenments aimto provide the standard for
recogni zi ng and enabling these interactions, and for a communi cations
nodel that includes any and all types of SIP-networking abilities and
pr ef erences.

3. Purpose and Scope

The scope of this docunent is firstly to present a current set of
user requirements for deaf, hard of hearing and speech-i npaired

i ndi vidual s through SI P-enabl ed conmuni cati ons. These are then
foll owed by some real world scenarios in SIP-conmunications that
could be used in a test environnent, and some concepts of how these
requi rements can be devel oped by service providers and User Agent
manuf act urers.

These reconmendati ons make explicit the needs of a currently often
di sadvant aged user-group and attenpt to match themwi th the capacity
of SIP. It is not the intention here to prioritize the needs of
deaf, hard of hearing and speech-inpaired people in a way that would
penal i ze ot her individuals.

These requirenents aimto encourage devel opers and manufacturers
wor | d-wi de to consider the specific needs of deaf, hard of hearing
and speech-inpaired individuals. This document presents a

wor | d-vi si on where deafness, hard of hearing or speech inpairnent are
no longer a barrier to conmunication.

4. Background

Deaf, hard of hearing and speech-inpaired people are currently

often unable to use commonly avail abl e comruni cati on devi ces.

Al though this is docunented[4], this does not nean that devel opers or
manuf acturers are always aware of this. Comunication devices for
deaf, hard of hearing and speech-inpaired people are

currently often primitive in design, expensive, and non-conpatible

wi th progressively designed, cheaper and nore adaptabl e conmuni cation
devices for other individuals. For exanple, many nodel s of textphone
are unable to conmuni cate with other nodels.

Addi tional ly, non-technical human conmuni cati ons, for exanple sign
| anguages or |ip-reading, are non-standard around the world.

Charlton, et al. I nf or mat i onal [ Page 4]



RFC 3351 SIP for Deaf, Hard of Hearing and Speech | npaired August 2002

There are internediary or third-party relay services (e.qg.
transcodi ng services) that facilitate comuni cations, uni- or bi-
directional, for deaf, hard of hearing and speech-inpaired people.
Currently relay services are nostly operator-assi sted (nanual),

al t hough nmethods of partial automation are being inplenented in some
areas. These services enable full access to nodern facilities and
conveni ences for deaf, hard of hearing and speech-i npaired people.

Al t hough these services are sonewhat linited, their value is
undeni abl e as conpared to their previous conplete unavailability.

Yet communi cation nmethods in recent decades have proliferated:

enmai |, nobile phones, video streaning, etc. These nmethods are an
advance in the devel opnent of data transfer technol ogi es between
devi ces.

Devel opers and advocates of SIP agree that it is a protocol that not
only anticipates the growmh in real-tinme conmuni cati ons between
convergent networks, but also fulfills the potential of the Internet
as a comuni cations and informati on forum Further, they agree that
t hese devel opnents allow a standard of conmunication that can be
appl i ed throughout all networking communities, regardless of
abilities and preferences.

5. Deaf, Hard of Hearing and Speech-inpaired Requirenents for SIP
I nt roduction
The user requirenents in this section are provided for the benefit of
service providers, User Agent manufacturers and any other interested
parties in the devel opment of products and services for deaf, hard of
heari ng and speech-i npai red peopl e.
The user requirenents are as foll ows:

5.1 Connection without Difficulty
Thi s requirenent states:
What ever the preferences and abilities of the user and User Agent,
there SHOULD be no difficulty in setting up SIP sessions. These
sessions could include multiple proxies, call routing decisions,
transcodi ng services, e.g., the relay service Typetal K[5] or other

nmedi a processing, and could include nultiple simnmultaneous or
alternative nedia streans.
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This neans that any User Agent in the conversation (including
transcodi ng services) MJST be able to add or renobve a nedia stream
fromthe call without having to tear it down and re-establish it.

5.2 User Profile
Thi s requirenent states:

Deaf, hard of hearing and speech-inpaired user abilities and
preferences (i.e., user profile) MJIST be comuni cable by SIP, and
these abilities and preferences MJST determ ne the handling of the
sessi on.

The User Profile for a deaf, hard of hearing or speech-inpaired
person mght include details about:

- How nedi a streans are received and transnmitted (text, voice, video,
or any conbination, uni- or bi-directional).

- Redirecting specific nmedia streans through a transcodi ng service
(e.g., the relay service Typetal k)

- Roaming (e.g., a deaf person accessing their User Profile froma
web-interface at an Internet cafe)

- Anonymity: i.e., not revealing that a deaf person is calling, even
through a transcoding service (e.g., sone relay services informthe
call-recipient that there is an incom ng text call w thout saying
that a deaf person is calling).

Part of this requirenent is to ensure that deaf, hard of hearing
and speech-inpaired people can keep their preferences and abilities
confidential fromothers, to avoid possible discrinination or
prejudice, while still being able to establish a SIP session
5.3 Intelligent Gateways

Thi s requirenent states:

SI P SHOULD support a class of User Agents to perform as gateways for

| egacy systens designed for deaf, hard of hearing and speech-i npaired

peopl e.

For exanpl e, an individual could have a SIP User Agent acting as a
gateway to a PSTN | egacy textphone.
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5.4 Inclusive Design
Thi s requirenent states:

Where applicabl e, design concepts for comuni cati ons (devices,
applications, etc.) MJIST include the abilities and preferences of
deaf, hard of hearing and speech-inpaired people.

Transcodi ng servi ces and User Agents MJST be able to connect with
each other regardless of the provider or manufacturer. This neans
that new User Agents MJST be able to support |egacy protocols through
appropri ate gateways.

5.5 Resour ce Managenent
Thi s requirenent states:

User Agents SHOULD be able to identify the content of a media stream
in order to obtain such information as the cost of the nedia stream
if a transcodi ng service can support it, etc.

User Agents SHOULD be able to choose anbng transcodi ng services and
simlar services based on their capabilities (e.g., whether a
transcodi ng service carries a particular nedia strean), and any
policy constraints they inpose (e.g., charging for use). It SHOULD
be possible for User Agents to discover the availability of
alternative nedia streans and to choose from them

5.6 Confidentiality and Security
Thi s requirenent states:

All third-party or internediaries (transcoding services) enployed in
a session for deaf, hard of hearing and speech-inpaired people MJST
offer a confidentiality policy. Al information exchanged in this
type of session SHOULD be secure, that is, erased before
confidentiality is breached, unless otherw se required.

This neans that transcoding services (e.g., interpretation,
transl ati on) MJST publish their confidentiality and security
policies.
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6. Sone Real World Scenari os
These scenarios are intended to show sone of the various types of
nmedi a streans that would be initiated, managed, directed, and
termnated in a Sl P-enabl ed network, and shows how sone resources
m ght be managed between Sl P-enabl ed networ ks, transcodi ng services
and service providers.
To illustrate the conmunications dynanic of these kinds of scenari os,
each one specifically nentions the kind of media streans transmtted,
and whet her User Agents and Transcodi ng Services are invol ved.

6.1 Transcodi ng Service

In this scenario, a hearing person calls the household of a deaf
person and a hearing person.

1. A voice conversation is initiated between the hearing
partici pants:

( Person A <----- Voice ---> ( Person B)

2. During the conversation, the hearing person asks to talk with the
deaf person, while keeping the voice connection open so that voice
to voi ce comunications can continue if required.

3. ARelay Service is invited into the conversation.

4. The Relay Service transcodes the hearing person’s words into text.

5. Text fromthe hearing person’s voice appears on the display of the
deaf person’s User Agent.

6. The deaf person types a response.

7. The Relay Service receives the text and reads it to the hearing

per son:

( ) Seemmeemeeeeees Voice-----------cn--- > ( )
(Person A) ----- Voi ce---> ( Voice To Text ) -Text-> (Person B)
( ) <----Voice---- (Service Provider) <-Text- ( )

8. The hearing person asks to talk with the hearing person in the
deaf person’s househol d.

9. The Relay Service withdraws fromthe call.

Charlton, et al. I nf or mat i onal [ Page 8]



RFC 3351 SIP for Deaf, Hard of Hearing and Speech | npaired August 2002

6.2 Media Service Provider

In this scenario, a deaf person wi shes to receive the content of a
radi o programthrough a text streamtranscoded fromthe programs
audi o stream

1. The deaf person attenpts to establish a connection to the radio
broadcast, with User Agent preferences set to receiving audio
stream as text.

2. The User Agent of the deaf person queries the radio station User
Agent on whether a text streamis available, other than the audio
stream

3. However, the radio station has no text stream avail able for a deaf
listener, and responds in the negative.

4. As no text streamis avail able, the deaf person’'s User Agent
requests a voice-to-text transcoding service (e.g., a real-tine
captioning service) to cone into the conversation space.

5. The transcodi ng service User Agent identifies the audio stream as
a radi o broadcast. However, the policy of the transcodi ng service
is that it does not accept radi o broadcasts because it would
overl oad their resources far too quickly.

6. In this case, the connection fails.

Al ternatively, continuing from2 above:

3. The radio station does provide text with their audi o streans.

4. The deaf person receives a text streamof the radi o program

Note: To support deaf, hard of hearing and speech-inpaired people,
service providers are encouraged to provide text with audi o streans.

6.3 Sign Language Interface

In this scenario, a deaf person enables a signing avatar (e.g.,

Vi Si CAST[ 6]) by setting up a User Agent to receive audi o streans as
XML data that will operate an avatar for sign-language. For outgoing
comuni cati ons, the deaf person types text that is transcoded into an
audi o stream for the other conversation participant.
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For exanpl e:

( ) - Voi ce->(Voi ce To Avat ar Conmands) ----XM.Dat a- - >( )
( hearing ) (deaf )
( Person A)<-Voice-( Text To Voice ) <-------- Text-------- (Person B)
( ) (Service Provider) ( )

6.4 Synthetic Lip-speaking Support for Voice Calls

In order to receive voice calls, a hard of hearing person uses |ip-
speaki ng avatar software (e.g., Synface[7]) on a PC. The lip-
speaki ng software processes voice (audi o) stream data and di splays a
synthetic animated face that a hard of hearing person may be able to
lip-read. During a conversation, the hard of hearing person uses the
|'i p- speaki ng software as support for understanding the audi o stream

For exanmpl e:

( ) Seemmeemeeeeees Voice-------------- >( )
( hearing ) ( PCwth ) ( hard of )
( Person A) ------- Voi ce----- > ( lip-speaking)---->( hearing )
( ) ( software ) ( Person B)

6.5 Voice Activated Menu Systens
In this scenario, a deaf person wi shing to book cinema tickets with a
credit card, uses a textphone to place the call. The ci nema enpl oys
a voice-activated nmenu systemfor filmtitles and show ng tines.
1. The deaf person places a call to the cinema with a textphone:

(Text phone) <----- Text ---> (Voice-activated System

2. The cinema’s voice-activated nenu requests an auditory response to
conti nue.

3. ARelay Service is invited into the conversation.

4. The Rel ay Service transcodes the pronpts of the voice-activated
menu into text.

5. Text fromthe voice-activated nenu appears on the display of the
deaf person’s textphone.

6. The deaf person types a response.
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7. The Relay Service receives the text and reads it to the voice-
activated system

) (Rel ay Service ) ( )
( deaf ) -Text-> (Provider ) -Voice-> (Voice-Activat ed)
( Person A ) <-Text- (Text To Voice ) <-Voice- (System )

8. The transaction is finalized with a confirned booking tine.
9. The Relay Service withdraws fromthe call.

6.6 Conference Cal
A conference call is schedul ed between five peopl e:

- Person Alistens and types text (hearing, no speech)

- Person B recogni zes sign | anguage and si gns back (deaf, no speech)
- Person C reads text and speaks (deaf or hearing inpaired)

- Person D listens and speaks

- Person E recogni zes sign | anguage and reads text and signs

A conference call server calls the five people and based on their
preferences sets up the different transcodi ng services required.
Assum ng English is the base | anguage for the call, the follow ng
i nternmedi ate transcodi ng services are invoked:

- A transcoding service (English speech to English text)
- An English text to sign | anguage service

A sign | anguage to English text service

- An English text to English speech service

Note: In order to translate from English speech to sign | anguage, a
chain of internediate transcodi ng services was used (transcodi ng and
English text to sign | anguage) because there was no speech-to-sign

| anguage available for direct translation. Accordingly, the sane
applied for the translation fromsign |anguage to English speech

Charlton, et al. | nf or mat i onal [ Page 11]



RFC 3351 SIP for Deaf, Hard of Hearing and Speech | npaired August 2002

(Person A) ----- Text ----> ( Text-to-SL ) --- Video ----> (Person B)
---------------------- Text --------------------> (Person Q
----- Text ----> (Text-to-Speech) --- Voice ----> (Person D)
---------------------- Text --------------------> (Person E)
----- Text ---->( Text-to-SL ) --- Video ----> (Person E)
(Person B) -Video-> (SL-to-Text) -Text-> (Text-to-Speech) -> (Person A)
---- Video ---->( SL-to-Text ) ---- Text ----> (Person Q)
-Video-> (SL-to-Text) -Text-> (Text-to-Speech) -> (Person D)
--------------------- Video --------------------> (Person E)
---- Video ---->( SL-to-Text ) ---- Text ----> (Person E)
(Person C) --------------------- Voice -------------------- > (Person A)
Voi ce- >( Speech-to- Text) - Text - >( Text-to- SL) - Vi deo- >( Per son B)
--------------------- Voice --------------------> (Person D)
---- Voice ----> (Speech-to-Text) ---- Text ----> (Person E)
Voi ce- >( Speech-to- Text) - Text - >( Text-to-SL) - Vi deo- >( Person E)
(Person D) --------------------- Voice -------------------- > (Person A)
Voi ce- >( Speech-to- Text) - Text - >( Text-to- SL) - Vi deo- >( Per son B)
---- Voice ----> (Speech-to-Text) ---- Text ----> (Person Q)
---- Voice ----> (Speech-to-Text) ---- Text ----> (Person E)

Voi ce- >( Speech-t o- Text) - Text - >( Text-to- SL) - Vi deo- >( Person E)
(Person E) -Video-> (SL-to-Text) -Text-> (Text-to-Speech) -> (Person A)

--------------------- Video --------------------> (person B)
---- Video ---->( SL-to-Text ) ---- Text ----> (Person Q)
-Video-> (SL-to-Text) -Text-> (Text-to-Speech) -> (Person D)
Remarks: - Sone services mght be shared by users and/or other
servi ces.

- Person E uses two parallel streans (SL and English Text).
The User Agent might performtine synchronisati on when
di spl aying the streans. However, this would require
synchroni sation information to be present on the streans.

- The session protocols mght support optional buffering of
nmedi a streanms, so that users and/or internedi ate services
could go back to previous content or to invoke a
transcodi ng service for content they just m ssed.

- Hearing inpaired users mght still receive audio as well,
which they will use to drive sonme visual indicators so
that they can better see where, for instance, the pauses
are in the conversation
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7. Some Suggestions for Service Providers and User Agent Manufacturers

This section is included to encourage service providers and user
agent manufacturers in devel opi ng products and services that can be
used by as wi de a range of individuals as possible, including deaf,
hard of hearing and speech-inpaired people.

Service providers and User Agent nmanufacturers can offer to a deaf,
hard of hearing and speech-inpaired person the possibility of being
able to prevent their specific abilities and preferences from being
made public in any transaction.

If a User Agent perforns auditory signalling, for exanple a pager,
it could also provide another signalling nmethod; visual (e.g., a
flashing light) or tactile (e.g., vibration).

Service providers who allow the user to store specific abilities
and preferences or settings (i.e., a user profile) might consider
storing these settings in a central repository, accessible no
matter what the |ocation of the user and regardl ess of the User
Agent used at that time or |ocation.

If there are several transcodi ng services avail able, the User Agent
can be set to select the nobst economni cal/highest quality service.

The service provider can show the cost per ninute and any nini num
charge of a transcoding service call before a session starts,
all owi ng the user a choice of engaging in the service or not.

Service providers are encouraged to offer an alternative streamto
an audi o stream for exanple, text or data streans that operate
avatars, etc.

Service providers are encouraged to provide a text alternative to
voi ce-activated nmenus, e.g., answering and voice mail systens.

Manuf acturers of voice-activated software are encouraged to provide
an alternative visual format for software pronpts, menus, nessages,
and status infornmation.

Manuf acturers of nobile phones are encouraged to design equi pnent
that avoids electro-magnetic interference with hearing aids.

Al'l services for interpreting, transliterating, or facilitating
conmuni cations for deaf, hard of hearing and speech-inpaired people
are required to:
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Keep informati on exchanged during the transaction strictly
confidenti al

- Enabl e infornmation exchange literally and sinply, wthout
devi ati ng and conprom sing the content

- Facilitate comunicati on without bias, prejudice or opinion

- Match skill-sets to the requirenents of the users of the service
- Behave in a professional and appropriate manner

- Be fair in pricing of services

- Strive to inprove the skill-sets used for their services.

- Conference call services mght consider ways to allow users who
enpl oy transcodi ng services (which usually introduce a delay) to
have real-tine information sufficient to be able to identify gaps
in the conversation so they could inject corments, as well as ways
to raise their hand, vote and carry out other activities where
timng of their response relative to the real-tinme conversation is
i mportant.
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Security Considerations

Thi s docunent presents some privacy and security considerations.
They are treated in Section 5.6 Confidentiality and Security.
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Ful I Copyright Statenent
Copyright (C) The Internet Society (2002). Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
ot hers, and derivative works that comment on or otherw se explain it
or assist inits inplenentation may be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng I nternet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into |Ianguages other than
Engli sh.

The limted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORMATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.
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