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Requirenents for Tel epresence Miltistreans
Abst r act

This menmo di scusses the requirements for specifications that enable
tel epresence interoperability by describing behaviors and protocols
for Controlling Miultiple Streans for Tel epresence (CLUE). In
addition, the problemstatenment and rel ated definitions are al so
covered herein.

Status of This Meno

This docunent is not an Internet Standards Track specification; it is
publ i shed for informational purposes.

Thi s docunent is a product of the Internet Engineering Task Force
(IETF). It represents the consensus of the IETF community. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Group (IESG. Not all docunents
approved by the I ESG are a candidate for any |level of Internet

St andard; see Section 2 of RFC 5741.

I nformati on about the current status of this document, any errata,

and how to provide feedback on it may be obtained at
http://ww. rfc-editor.org/info/rfc7262.
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Copyright (c) 2014 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the I ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunment. Code Conponents extracted fromthis document nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Introduction

Tel epresence systens greatly inprove collaboration. In a

tel epresence conference (as used herein), the goal is to create an
environnent that gives the users a feeling of (co-located) presence
-- the feeling that a local user is in the same roomwi th other |oca
users and renote parties. Currently, systens fromdifferent vendors
often do not interoperate because they do the sane tasks differently,
as discussed in the Problem Statenent section bel ow (see Section 4).

The approach taken in this neno is to set requirenments for a future
specification(s) that, when fulfilled by an inplenmentation of the
specification(s), provide for interoperability between | ETF protocol -
based tel epresence systens. It is anticipated that a solution for
the requirenents set out in this meno |likely involves the exchange of
adequate informati on about participating sites; this information that
is currently not standardized by the |IETF

The purpose of this docunent is to describe the requirenments for a
specification that enables interworking between different SIP-based
[ RFC3261] tel epresence systens, by exchangi ng and negoti ati ng
appropriate information. |In the context of the requirenents in this
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docunent and rel ated sol uti on docunents, this includes both point-to-
point SIP sessions as well as Sl P-based conferences as described in
the SIP conferencing framework [ RFC4353] and the SI P-based conference
control [RFC4579] specifications. Non-IETF protocol -based systens,
such as those based on ITU-T Rec. H 323 [ITU. H323], are out of scope.
These requirenments are for the specification, they are not

requi renents on the tel epresence systens inplenenting the solution/
protocol that will be specified.

Today, tel epresence systens of different vendors can follow radically
di fferent architectural approaches while offering a simlar user
experience. CLUE will not dictate tel epresence architectural and

i mpl enent ati on choices; however, it will describe a protocol
architecture for CLUE and how it relates to other protocols. CLUE
enabl es interoperability between tel epresence systens by exchangi ng

i nformati on about the systens’ characteristics. Systens can use this
information to control their behavior to allow for interoperability
bet ween t hose systens.

A tel epresence session requires at | east one sending and one

recei ving endpoint. Muiltiparty tel epresence sessions include nore
than 2 endpoints and centralized infrastructure such as Ml ti point
Control Units (MCUs) or equivalent. CLUE specifies the syntax,
semantics, and control flow of information to enable the best
possi bl e user experience at those endpoints.

Sendi ng endpoints, or MCUs, are not mandated to use any of the CLUE
specifications that describe their capabilities, attributes, or
behavior. Simlarly, it is not envisioned that endpoints or MCUs
will ever have to take information received into account. However,
by maki ng avail able as nmuch information as possible, and by taking
into account as much infornmati on as has been received or exchanged,
MCUs and endpoints are expected to sel ect operation nbdes that enable
the best possible user experience under their constraints.

The docunent structure is as follows: definitions are set out,

foll owed by a description of the problem of tel epresence
interoperability that led to this work. Then the requirenents for a
specification addressing the current shortcomings are enunerated and
di scussed.

2. Term nol ogy
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].
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3. Definitions

The following terns are used throughout this docunent and serve as a
reference for other docunents.

Audio Mxing: refers to the accunul ation of scal ed audi o signals
to produce a single audio stream See "RTP Topol ogi es" [RFC5117].

Conference: used as defined in "A Framework for Conferencing
within the Session Initiation Protocol (SIP)" [RFC4353].

Endpoi nt: The | ogical point of final term nation through

recei ving, decoding and rendering, and/or initiation through
capturing, encoding, and sending of nedia streanms. An endpoint
consi sts of one or nore physical devices that source and sink
medi a streams, and exactly one participant [RFC4353] (which, in
turn, includes exactly one SIP user agent). 1In contrast to an
endpoi nt, an MCU may al so send and receive nedia streans, but it
is not the initiator or the final term nator in the sense that
media is captured or rendered. Endpoints can be anything from
mul ti screen/nulticanera roons to handhel d devi ces.

Endpoi nt Characteristics: include placenent of capture and
renderi ng devices, capture/render angle, resolution of caneras and
screens, spatial location, and m xing paraneters of m crophones.
Endpoi nt characteristics are not specific to individual nedia
streanms sent by the endpoint.

Layout: How rendered nedia streanms are spatially arranged with
respect to each other on a tel epresence endpoint with a single
screen and a single | oudspeaker, and how rendered nedia streans
are arranged with respect to each other on a tel epresence endpoi nt
with nultiple screens or |oudspeakers. Note that audio as well as
vi deo are enconpassed by the term | ayout -- in other words,

i ncluded is the placenent of audio streams on | oudspeakers as wel |
as video streanms on video screens.

Local : Sender and/or receiver physically co-located ("local") in
the context of the discussion

MCU: Multipoint Control Unit (MCU) - a device that connects two or
nore endpoints together into one single nmultinedia conference
[ RFC5117]. An MCU may include a mxer [RFC4353].

Medi a: Any data that, after suitable encoding, can be conveyed
over RTP, including audio, video, or timed text.
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4.

Model : a set of assunptions a tel epresence systemof a given
vendor adheres to and expects the renpte tel epresence systen(s) to
al so adhere to.

Renot e: Sender and/or receiver on the other side of the
conmuni cati on channel (depending on context); i.e., not local. A
renote can be an endpoint or an MCU

Render: the process of generating a representation froma nedia,
such as displayed notion video or sound emtted from | oudspeakers.

Tel epresence: an environnent that gives non-co-located users or
user groups a feeling of (co-located) presence -- the feeling that
a local user is in the same roomwth other |ocal users and the
renote parties. The inclusion of Renpte parties is achieved
through nul ti nedi a comruni cation including at |east audio and

vi deo signals of high fidelity.

Pr obl em St at enent

In order to create a "being there" experience characteristic of

tel epresence, nmedia inputs need to be transported, received, and
coordi nated between participating systenms. Different tel epresence
systens take diverse approaches in crafting a solution, or they

i mpl enent simlar solutions quite differently.

They use di sparate techni ques, and they describe, control and
negotiate nedia in dissimlar fashions. Such diversity creates an
interoperability problem The sanme issues are solved in different
ways by different systens, so that they are not directly

i nteroperable. This nakes interworking difficult at best and
soneti nes i npossi bl e.

Wirse, even if those extensions are based on conmon standards such as
SIP, many tel epresence systens use proprietary protocol extensions to
sol ve tel epresence-rel ated probl ens.

Sone degree of interworking between systens fromdifferent vendors is
possi bl e through transcodi ng and translation. This requires
addi ti onal devices, which are expensive, are often not entirely
automatic, and sonetimes introduce unwel cone side effects, such as
addi ti onal del ay or degraded performance. Specialized know edge is
currently required to operate a tel epresence conference with
endpoints fromdifferent vendors, for exanple to configure
transcodi ng and transl ating devices. Oten such conferences do not
start as planned or are interrupted by difficulties that arise.
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The general problemthat needs to be solved can be described as
follows. Today, each endpoint renders the audio and vi deo captures
it receives according to an inplicitly assumed nodel that stipul ates
how to produce a realistic depiction of the renote location. |If al
endpoi nts are manufactured by the sane vendor, they all share the
sanme inplicit nodel and render the received captures correctly.
However, if the devices are fromdifferent vendors, the nodels used
for rendering presence can and usually do differ. The result can be
that the tel epresence systens actually connect, but the user
experience will suffer, for exanple one system assunes that the first
video streamis captured fromthe right canera, whereas the other
assunes the first video streamis captured fromthe left canera

If Alice and Bob are at different sites, Alice needs to tell Bob
about the canera and sound equi prrent arrangenent at her site so that
Bob’ s receiver can create an accurate rendering of her site. Alice
and Bob need to agree on what the salient characteristics are as well
as how to represent and conmmuni cate them Characteristics nmay

i ncl ude nunber, placenent, capture/render angle, resolution of
caneras and screens, spatial |ocation, and audio mxing paraneters of
nm cr ophones.

The tel epresence nultistreamwork seeks to describe the sender
situation in a way that allows the receiver to render it
realistically even though it may have a different rendering nodel
than the sender.

5. Requirements

Al t hough sone aspects of these requirenents can be net by existing
technol ogy, such as the Session Description Protocol (SDP) [RFC4566],
they are stated here to have a conplete record of the requirenents
for CLUE. Determining whether a requirenment needs new work or not
will be part of the solution devel opment, and is not discussed in
this document. Note that the term"solution" is used in these

requi renents to mean the protocol specifications, including
extensions to existing protocols as well as any new protocols,

devel oped to support the use cases. The solution might introduce
additional functionality that is not mapped directly to these
requirements; e.g., the detailed information carried in the signaling
protocol (s). |In cases where the requirements are directly rel evant
to specific use cases as described in [RFC7205], a reference to the
use case i s provided.
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REQ 1: The sol ution MJST support a description of the spatia
arrangenent of source video images sent in video streans
that enabl es a satisfactory reproduction at the receiver of
the original scene. This applies to each site in a point-
to-point or a multipoint nmeeting and refers to the spatia
ordering within a site, not to the ordering of inmages
bet ween sites.

This requirenent relates to all the use cases described in
[ RFC7205] .

REQ la: The sol ution MJST support a neans of allow ng the
preservation of the order of images in the captured
scene. For example, if John is to Susan’s right in
the i mage capture, John is also to Susan’s right in
the rendered i mage.

REQ 1b: The sol ution MJST support a neans of allow ng the
preservation of order of inages in the scene in two
di nensions - horizontal and vertical

REQ 1c: The sol ution MJST support a neans to identify the
relative location, within a scene, of the point of
capture of individual video captures in three
di mensi ons.

REQ 1d: The sol ution MJST support a neans to identify the
area of coverage, within a scene, of individua
vi deo captures in three dinensions.

REQ 2: The sol ution MJUST support a description of the spatia
arrangenent of captured source audio sent in audio streans
that enabl es a satisfactory reproduction at the receiver in
a spatially correct manner. This applies to each site in a
point to point or a multipoint neeting and refers to the
spatial ordering within a site, not the ordering of channels
bet ween sites.

This requirenent relates to all the use cases described in
[ RFC7205], but is particularly inmportant in the
Het er ogeneous Systens use case.

REQ 2a: The sol ution MJST support a nmeans of preserving the
spatial order of audio in the captured scene. For
exanple, if John sounds as if he is on Susan’'s
right in the captured audi o, John voice is also
pl aced on Susan’s right in the rendered inage.
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REQ 3:

REQ 4:

REQ 5:

REQ 6:

REQ 7:

CLUE Tel epresence Requirenents June 2014

REQ 2b: The sol ution MJST support a neans to identify the
nunber and spatial arrangenent of audi o channels
i ncl udi ng nonaural, stereophonic (2.0), and 3.0
(left, center, right) audio channels.

REQ 2c: The sol ution MJST support a neans to identify the
poi nt of capture of individual audio captures in
t hree di nensi ons.

REQ 2d: The sol ution MJST support a neans to identify the
area of coverage of individual audio captures in
t hree di mensi ons.

The sol ution MJST enabl e individual audio streans to be
associ ated with one or nore video i mage captures, and

i ndi vidual video inage captures to be associated with one or
nore audi o captures, for the purpose of rendering proper
posi tion.

This requirenent relates to all the use cases described in
[ RFC7205] .

The sol ution MJST enable interoperability between endpoints
that have a different nunber of simlar devices. For
exanpl e, an endpoint nmay have 1 screen, 1 |oudspeaker, 1
canera, 1 mc, and another endpoint nay have 3 screens, 2

| oudspeakers, 3 caneras and 2 nicrophones. O, in a
mul ti poi nt conference, an endpoint may have 1 screen

anot her may have 2 screens, and a third may have 3 screens.
Thi s includes endpoints where the nunber of devices of a
given type is zero.

This requirenment relates to the Point-to-Point Meting:
Symmetric and Miultipoint Meeting use cases described in
[ RFC7205] .

The sol ution MJST support neans of enabling interoperability
bet ween t el epresence endpoi nts where caneras are of
di fferent picture aspect ratios.

The sol ution MJST provide scaling information that enables
rendering of a video imge at the actual size of the
captured scene.

The sol ution MJST support neans of enabling interoperability
bet ween t el epresence endpoi nts where di splays are of
di fferent resol utions.
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REQ- 8:

REQ 9:

REQ 10:

REQ 11:

REQ 12:

REQ 13:

REQ 14:

REQ 15:
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The sol ution MJUST support nethods for handling different bit
rates in the sane conference.

The sol uti on MJUST support mnmeans of enabling interoperability
bet ween endpoints that send and receive different nunbers of
nmedi a streans.

This requirenment relates to the Heterogeneous Systens and
Mul tipoi nt Meeting use cases.

The sol ution MJUST ensure that endpoints that support

tel epresence extensions can establish a session with a SIP
endpoi nt that does not support the tel epresence extensions.
For exanple, in the case of a SIP endpoint that supports a
single audio and a single video stream an endpoint that
supports the tel epresence extensions would setup a session
with a single audio and single video stream using existing
SI P and SDP mechani sms.

The sol ution MJST support a mechani sm for determning
whet her or not an endpoint or MCU is capable of tel epresence
ext ensi ons.

The sol ution MJST support a neans to enable nore than two
endpoints to participate in a tel econference.

This requirenent relates to the Miltipoint Meeting use case.

The sol uti on MJUST support both transcodi ng and swi tching
approaches for providing nultipoint conferences.

The sol uti on MJST support mechanisnms to allow nedia from one
source endpoint or/and multiple source endpoints to be sent
to a renote endpoint at a particular point in time. Wich
nmedia is sent at a point in time my be based on | oca

policy.

The sol ution MJST provide nmechani sms to support the
foll ow ng:

* Presentations with different nedia sources

*  Presentations for which the nedia streans are visible to
all endpoints
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* Miltiple, simultaneous presentation nedia streans,
i ncludi ng presentation nedia streans that are spatially
related to each other.

The requirenent relates to the Presentati on use case.

REQ 16: The specification of any new protocols for the solution MJUST
provi de extensibility mechanisns.

REQ 17: The sol ution MJST support a mechani smfor allow ng
i nformati on about nedia captures to change during a
conf erence.

REQ 18: The solution MJST provide a nmechanismfor the secure
exchange of information about the nedia captures.

6. Acknow edgenents

Thi s docunent has benefited fromall the comments on the CLUE nmiling
list and a nunber of discussions. So many people contributed that it
is not possible to list themall. However, the comrents provided by
Roberta Presta, Christian Groves and Paul Coverdal e during WA.C were
particularly hel pful in conpleting the W5 docunent .

7. Security Considerations

REQ 18 identifies the need to securely transport the information
about media captures. It is inportant to note that session setup for
a tel epresence session will use SIP for basic session setup and
either SIP or the Centralized Conferenci ng Manipul ati on Protocol
(CCWP) [RFC6503] for a nmultiparty tel epresence session. Infornmation
carried in the SIP signaling can be secured by the SIP security
mechani sns as defined in [RFC3261]. 1In the case of conference
control using CCMP, the security nodel and nechani sns as defined in
the Centralized Conferencing (XCON) Franework [RFC5239] and CCWP

[ RFC6503] docunents would neet the requirenment. Any additiona
signaling nmechani smused to transport the information about nedia
captures needs to define the nmechani snms by which the information is
secure. The details for the nechani sns needs to be defined and
described in the CLUE franmework docunent and rel ated sol ution
docunent (s).
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