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1. Introduction

SDP will be used in conjunction with a connection handling /device
control protocol such as Megaco (H. 248) [26], SIP [18] or MG3CP [25]
to comuni cate the informati on needed to set up ATM and AAL2 bearer
connections. These connections include voice connections, voiceband
data connections, clear channel circuit emul ation connections, video
connecti ons and baseband data connections (such as fax relay, nobdem
relay, SSCOP, frane relay etc.).

These conventions use standard SDP syntax as defined in RFC 2327 [1]
to describe the ATM I evel and AAL-| evel connections, addresses and
other paraneters. |In general, paraneters associated with |ayers

hi gher than the ATM adaptation |ayer are included only if they are
tightly coupled to the ATM or AAL | ayers. Since the syntax conforns
to RFC 2327, standard SDP parsers should react in a well-defined and
saf e manner on receiving session descriptions based on the SDP
conventions in this docunent. This is done by extending the val ues
of fields defined in RFC 2327 rather than by defining new fields.
This is true for all SDP Iines except the of the nedia attribute
lines, in which case new attributes are defined. The SDP protoco
allows the definition of new attributes in the media attribute Iines
which are free-form For the remaining lines, the fact that the
<net wor kType> field in an SDP descriptor is set to "ATM shoul d
preclude the msinterpretation of extended paraneter values by RFC
2327-conpl i ant SDP parsers.
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These conventions are neant to address the foll owi ng ATM
appl i cations:

1. Applications in which a new SVC is set-up for each service
connection. These SVCs could be AAL1 or AAL5 SVCs or single-
Cl D AAL2 SVGCs.

2. Applications in which existing path resources are assigned to
servi ce connections. These resources could be:

* AAL1/ AAL5 PVCs, SPVCs or cached SVGCs,

* AAL2 single-CID PVCs, SPVCs or cached SVCs,

* CIDs within AAL2 SVCs/ PVCs/ SPVCs that nultiplex multiple
Cl Ds.

* Subchannels (identified by CIDs) within AAL1 [8] or AAL2
[11] SVCs/ PVCs/ SPVCs.

Note that the difference between PVCs and SPVCs is in the way the
bearer virtual circuit connection is set up. SPVCs are a class of
PVCs that use bearer signaling, as opposed to node-by-node

provi sioning, for connection establishnent.

This docunent is limted to the case when the network type is ATM
Thi s includes raw RTP encapsul ation [45] or voice sanple
encapsul ati on [46] over AAL5 with no intervening IP layer. It does
not address SDP usage for IP, with or without ATM as a | ower | ayer.

In sone cases, |P connection set-up is independent of |ower |ayers,
which are configured prior to it. For exanple, AAL5 PVCs that
connect |P routers can be used for VolP calls. In other cases, VolP
call set-up is closely tied to ATMI| evel connection set-up. This

m ght require a chaining of I P and ATM descriptors, as described in
section 5.6.4.1.

Thi s docunent nakes no assunptions on who constructs the session
descriptions (nedia gateway, internediate ATM AAL2 switch, nedia
gateway controller etc.). This will be different in different
applications. Further, it allows the use of one session description
for both directions of a connection (as in SIP and M3CP applications)
or the use of separate session descriptions for different directions.
It al so addresses the ATM nulticast and anycast capabilities.

Thi s docunent nakes no assunptions about how the SDP description wll
be coded. Although the descriptions shown here are encoded as text,
al ternate codi ngs are possible:

- Binary encoding such as ASN.1. This is an option (in addition to
text encoding) in the Megaco context.
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- Use of extended | SUP parameters [36] to encode the information in
SDP descriptors, with conversion to/from binary/text-based SDP
encodi ng when needed.

1.1 Key words to indicate Requirenent Levels

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [62].

2. Representation of Certain Fields within SDP description |ines

Thi s docunent confornms to the syntactic conventions of standard SDP
as defined in RFC 2327 [1].

2.1 Representation of Extension Attributes

The SDP protocol [1] requires that non-standard attributes and codec
nanes use an "X-" prefix.

In this internet docunent, the "X-" prefix is used consistently for
codec nanes (Table 2) that have not been registered with the | ANA
The | ANA-regi stered codec nanmes listed in [31] do not use this
prefix, regardless of whether they are statically or dynanmically
assi gned payl oad types.

However, this prefix is not used for the extension SDP attri butes
defined in this docunment. This has been done to enhance legibility.

Thi s docunent suggests that parsers be flexible in the use of the
"X-" prefix convention. They should accept codec nanmes and attribute
nanes with or without the "X-" prefix.

2.2 Representation of Paraneter Val ues

Depending on the format of their representation in SDP, the
paranmeters defined in this docunent fall into the follow ng classes

(1) Parameters always represented in a decimal fornmat.

(2) Paraneters always represented in a hexadeci mal format.

(3) Paraneters always represented as character strings.

(4) Parameters that can be represented in either decinmal or
hexadeci mal fornmat.

No prefixes are needed for classes 1 - 3, since the format is fixed.

For class 4, a "Ox" prefix shall always be used to differentiate the
hexadeci mal fromthe decimal format.
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For both decimal and hex representations, if the underlying bit field
is smaller or larger than the binary equival ent of the SDP
representation, then leading O bits should be added or renoved as
needed. Thus, 3 and 0x3 translate into the following five-bit
pattern: 0 0011. The SDP representations 0x12 and 18 translate into
the followi ng five-bit pattern: 1 0010

Leading O digits shall not be used in decimal representations.
General ly, these are al so not used in hexadeci mal representations.
Excepti ons are when an exact nunber of hex digits is expected, as in
the case of NSAP addresses. Parsers shall not reject |eading zeros
i n hex val ues.

Bot h single-character and nulti-character string values are encl osed

in double quotes (i.e., "). By contrast, single quotes (i.e., ') are
used for enphasizing keywords rather than to refer to characters or
strings.

In the text representation of decinmal and hex nunbers, digits to the
left are nore significant than digits to the right.

2.3 Directionality Convention

This section defined the neaning of the terns 'forward and
"backward’ as used in this docunment. This is specially applicable to
paraneters that have a specific direction associated with them

In this docunment, 'forward refers to the direction away fromthe ATM
node under consideration, while 'backward refers to the direction
towards the ATM node. This convention nust be used in all SDP-based
session descriptions regardl ess of whether underlying bearer is an
SVC, a dynamically allocated PVC/ SPVC or a dynamically allocated Cl D
This is regardl ess of which side originates the service connection

If ATM SVC or AAL2 Q 2630.1 signaling is used, the directionality
convention is independent of which side originates the SVC or AAL2
connecti on.

This provides a sinple way of identifying the direction in which a
paraneter is applicable, in a manner that is independent of the
underlying ATM or AAL2 bearer. This sinplicity cones at a price,
descri bed bel ow.

The convention used by all ATM AAL2 signaling specifications (e.g.,

Q 2931 Section 1.3.3 and Q 2630.1) mandates that forward direction is
fromthe end initiating setup/establishnent via bearer signaling
towards the end receiving the setup/establishnent request. The
backward direction is in the opposite direction. |In sone cases, the
"forward’ and ' backward’ directions of the ATM signaling convention
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m ght be the exact opposite of the SDP convention described above,
requiring the media gateway to performthe necessary translation. An
exanpl e case in which this is needed is described bel ow

Consi der an SDP description sent by a nedia gateway controller to the
gateway originating a service-level call. 1In the backward SVC cal |
set-up nodel, this gateway terninates (rather than originates) an SVC
call. The nedia gateway refers to the traffic descriptor (and hence
the PCR) in the direction away fromthis gateway as the forward
traffic descriptor and forward PCR  Cearly, this is at odds with
ATM SVC signaling which refers to this very PCR as the backward PCR
The gateway needs to be able to performthe required swap of
directions. In this exanple, the nedia gateway term nating the
service level call (and hence originating the SVC call) does not need
to performthis swap.

Certain paraneters within attributes are defined exclusively for the
forward or backward directions. Exanples for the forward direction
are the <fsssar> subparaneter within the 'aal 2sscs366lunassured
media attribute line, the <fsssar>, <fsscopsdu> and <fsscopuu>
subparanmeters within the ’aal 2sscs366lassured’ nmedia attribute |ine,
the <fsscopsdu> and <fsscopuu> subparaneters within the ’aal 5sscop
media attribute line, and the <frmaxFrane> paraneter within the

"aal 2sscs3662' nedia attribute Iine. Exanples for the backward
direction are the <bsssar> subparanmeter within the

"aal 2sscs366lunassured’ nedia attribute line, the <bsssar>,
<bsscopsdu> and <bsscopuu> subparameters within the

"aal 2sscs366lassured’ nedia attribute line, the <bsscopsdu> and
<bsscopuu> subparanmeters within the 'aal 5sscop’ nedia attribute |ine,
and t he <bmaxFranme> paraneter within the 'aal 2sscs3662’ nedi a
attribute line.

2.4 Case convention

As defined in RFC 2327 [1], SDP syntax is case-sensitive. Since
these ATM conventions conformstrictly with SDP syntax, they are

case-sensitive. SDP line types (e.g., "c¢", "nm', "0o", "a") and fields
in the SDP lines should be built according to the case conventions in
[1] and in this docunment. It is suggested, but not required, that

SDP parsers for ATM applications be case-tol erant where ignoring case
does not result in anbiguity. Encoding nanmes, which are defined
outside the SDP protocol, are case-insensitive.
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2.5 Use of special characters in SDP paraneter val ues

In general, RFC 2327-conformant string val ues of SDP paraneters [1]
do not include special characters that are neither al phabets nor
digits. An exception is the "/" character used in the val ue

"RTP/ AVP" of transport sub-field of the 'm Iline.

String values used in SDP descriptions of ATM connections retain this
convention, while allowi ng the use of the special character "/" in a
manner comensurate with [1]. 1In addition, the special characters
"$" and "-" are used in the following nanner. A "$" value is a

wi I dcard that allows the recipient of the SDP description to sel ect
any permitted value of the parameter. A "-" value indicates that it
is not necessary to specify the value of the paraneter in the SDP
description because this paraneter is irrelevant for this
application, or because its value can be known from anot her source
such as provisioning, defaults, another protocol, another SDP
descriptor or another part of the sanme SDP descriptor. |If the use of
these special characters is construed as a violation of RFC 2327 [ 1]
syntax, then reserved string values can be used. The string "CHOOSE"
can be used in lieu of "$". The string "OMT" can be used in lieu of
"-" for an omtted paraneter.

3. Capabilities Provided by SDP conventions

To support the applications listed in section 1, the SDP conventions
in this docunent provide the follow ng session control capabilities:

* |dentification of the underlying bearer network type as ATM

* ldentification by an ATM network el ement of its own address, in
one of several possible formats. A connection peer can
initiate SVC set-up to this address. A call agent or
connecti on peer can select an pre-established bearer path to
thi s address.

* |ldentification of the ATM bearer connection that is to be bound
to the service-level connection. Depending on the application,
this is either a VCC or a subchannel (identified by a CID)
within a VCC

*

dentification of nedia type: audio, video, data.

* In AAL1l/ AAL5 applications, declaration of a set of payl oad
types that can be bound to the ATM bearer connection. The
encodi ng nanes and payl oad types defined for use in the RTP
context [31] are re-used for AAL1 and AAL5, if applicable.
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* |In AAL2 applications, declaration of a set of profiles that can
be bound to the ATM bearer connection. A mechanism for
dynani cal | y defining customprofiles within the SDP session
description is included. This allows the use of custom
profiles for connections that span nulti-network interfaces.

* A nmeans of correlating service-level connections with
under|yi ng ATM bearer connections. The backbone network
connection identifier or bnc-id specified in ITU Q 1901 [ 36]
standardi zati on work is used for this purpose. In order to
provi de a comon SDP base for applications based on Q 1901 and
SIP/SI P+, the neutral term’eecid is used in lieu of 'bnc-id
in the SDP session descriptor

* A nmeans of rmapping codec types and packetization periods into
service types (voice, voiceband data and facsimle). This is
useful in determ ning the encoding to use when the connection
i s upspeeded in response to modem or facsinile tones.

* A means of describing the adaptation type, QS class, ATM
transfer capability/service category, broadband bearer class,
traffic paraneters, CPS paraneters and SSCS paraneters rel ated
t he underlying bearer connection

* Means for enabling or describing special functions such as
|l eaf- initiated-join, anycast and SVC cachi ng.

* For H 323 Annex C applications, a neans of specifying the IP
address and port nunber on which the node will receive RTCP
nessages.

* A means of chaining consecutive SDP descriptors so that they
refer to different |ayers of the same connection

4. Format of the ATM Session Description

The sequence of lines in the session descriptions in this docunent
conforns to RFC 2327 [1]. |In general, a session description consists

of

a session-level part followed by zero or nore nedi a-l evel parts.

ATM sessi on descriptions consist of a session-level part followed by
one or two nedia-level parts. The only two nmedia applicable are the
ATM bear er nedi um and RTCP control (where applicable).

The session | evel part consists of the follow ng |ines:

V=
o=
S=

Kumar

(protocol version, zero or one |ine)
(origin, zero or one line)
(session nane, zero or one line)
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c= (connection information, one line)
b= (bandwi dth, zero or nore lines)

t= (timestanmp, zero or one line)

k= (encryption key, zero or one |ine)

In ATM sessi on descriptions, there are no nedia attribute lines in
the session level part. These are present in the nedia-Ilevel parts.

The nedi a-1evel part for the ATM bearer consists of the follow ng
l'i nes:

m= (media information and transport address, one line)
b= (bandw dth, zero or nore |ines)

k= (encryption key, zero or nore |lines)

a= (nmedia attribute, zero or nore |ines)

The nedi a-1evel part for RTCP control consists of the follow ng
l'i nes:

m= (media information and transport address, one line)
c= (connection information for control only, one line)

In general, the 'v’', "0, 's’, and 't’ |ines are nmandatory. However,
in the Megaco [26] context, these |lines have been nmade optional. The
"0, 's’, and 't’ lines are omitted in nmost M3CP [25] applications.

Note that SDP session descriptors for ATM can contain bandw dth (b=)
and encryption key (k=) lines. Like all other lines, these lines
shoul d strictly conformto the SDP standard [1].

The bandwi dth (b=) line is not necessarily redundant in the ATM
context since, in some applications, it can be used to convey
application-level information which does not map directly into the
atnmTrfcDesc nedia attribute line. For instance, the b’ line can be
used in SDP descriptors in RTSP conmands to describe content
bandwi dt h.

The encryption key line (k=) can be used to indicate an encryption
key for the bearer, and a method to obtain the key. At present, the
encryption of ATM and AAL2 bearers has not been conventionalized,

unli ke the encryption of RTP payloads. Nor has the authentication or
encryption of ATM or AAL2 bearer signaling. In the ATM and AAL2
contexts, the term’bearer’ can include 'bearer signaling as well as
" bearer payl oads’

The order of lines in an ATM session description is exactly in the
RFC 2327-conformant order depicted above. However, there is no order
of the nmedia attribute ('a') lines with respect to other "a |ines.
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5

The SDP protocol version for session descriptions using these
conventions is 0. In conformance with standard SDP, it is strongly
recomrended that the "v' line be included at the begi nning of each
SDP session description. |In some contexts such as Megaco, the

v’ line is optional and may be omtted unl ess several session
descriptions are provided in sequence, in which case the "v' line
serves as a delinmiter. Depending on the application, sequences of
session descriptions mght refer to:

- Different connections or sessions.
- Alternate ways of realizing the sane connection or session
- Different layers of the same session (section 5.6.4.1).

The "0’, 's’ and '"t’ lines are included for strict conformance with
RFC 2327. It is possible that these lines mght not carry usefu
information in sone ATM based applications. Therefore, sone
applications mght omt these lines, although it is reconmended that
they not do so. For nmaximuminteroperability, it is preferable that
SDP parsers not reject session descriptions that do not contain these
l'ines.

Structure of the Session Description Lines

5.1 The Origin Line

The origin line for an ATM based session is structured as foll ows:

o=<user nane> <sessi onl D> <versi on> <net wor kType>
<addr essType> <addr ess>

The <username> is set to "-".
The <sessionl D> can be set to one of the foll ow ng:

* an NTP tinmestanp referring to the nonent when the SDP session
descriptor was created

* a Call ID, connection ID or context ID that uniquely identifies
the session within the scope of the ATM node. Since calls can
conmprise nultiple connections (sessions), call IDs are

generally not suitable for this purpose.

NTP time stanps can be represented as decimal or hex integers. The
part of the NTP tinmestanp that refers to an integer nunber of seconds
is sufficient. This is a 32-bit field

On the other hand, call IDs, connection IDs and context |Ds can be
can be 32 hex digits |ong.
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The <sessionlD> field is represented as a deci mal or hex number of up

to 32 digits. A "Ox" prefix is used before the hex representation
The <version> refers to the version of the SDP session descriptor
(not that of the SDP protocol). This is can be set to one of the

fol | owi ng:
* 0.
* an NTP timestanmp referring to the nonent when the SDP session
descriptor was nmodified. |If the SDP session descriptor has not

been nodified by an internediate entity (such as an M), then
the <version> tinestanp will be the sane as the <sessionld>
timestanp, if any. As with the <sessionld> only the integer
part of the NTP tinmestanp is used.

VWhen equated to the integer part of an NTP tinestanp, the <version>
field is 10 digits wide. This is nore restricted than [1], which
allows unlimted size. As in [1], the nost significant digit is
non-zero when an NTP tinestanp is used.

The <networ kType> in SDP session descriptions for ATM applications
shoul d be assigned the string value "ATM' or wildcarded to a "$" or

The <addressType> and <address> paraneters are identical to those
for the connection information ('c’) line (Section 5.3). Each of
these paranmeters can be w | dcarded per the conventions described for
the "¢’ line in Section 5.3. These paraneters should not ne omtted
since this would violate SDP syntax [1].

As with the "¢’ line, SDP parsers are not expected to check the
consi stency of <networkType> with <addressType>, <address> pairs.
The <addressType> and <address> need to be consistent with each
ot her.

5.2 The Session Nane Line
In general, the session nanme line is structured as follows:

s=<sessi onName>

For ATM based sessions, the <sessionNane> paraneter is set toa "-"
The resulting line is:

S=-
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5.3 The Connection Information Line

In general, the connection information line [1] is structured as
fol | ows:

c=<net wor kType> <addr essType> <address>

For ATM networ ks, additional values of <networkType>, <addressType>
and <address> are defined, over and above those listed in [1]. The
ABNF syntax (Section 9) for ATM SDP does not |limt the ways in which
<net wor kType> can be conbi ned with <addressType>, <address> pairs.
However, some conbinations will not be valid in certain applications,
while others will never be valid. Invalid conbinations should be
rejected by application-specific functions, and not by generic
parsers. The ABNF syntax does limt the ways in which <addressType>
and <address> can be paired.

For ATM networks, the val ue of <networkType> should be set to "ATM
Further, this may be wldcarded to "$" or "-" If this is done, an
node using ATM as the basic transport nechanismw |l select a val ue
of "ATM'. A node that interfaces with multiple network types ("IN',
"ATM' etc.) that include ATM can al so choose a val ue of "ATM.

When the SDP description is built by a node such as a nedi a gat eway,
the <address> refers to the address of the node building the SDP
description. Wen this description is forwarded to another node, it
still contains the original node’s address. When the medi a gat eway
controller builds part or all of the SDP description, the |oca
descriptor contains the address of the |local node, while the renote

descriptor contains the address of the rembte node. |f the <address>
and/ or <addressType> are irrelevant or are known by other neans, they
can be set to a "$" or a "-", as described bel ow

Additionally, in all contexts, the '"m |ine can have an ATM address
in the <virtual Connectionl d> subparameter which, if present, is the
renote address if the ¢’ line address is |local, and vice versa.
For ATM networ ks, the <addressType> can be NSAP, E164 or GAN D
(ALI AS). For ATM networks, the <address> syntax depends on the
syntax of the <addressType>. SDP parsers should check the

consi stency of <addressType> with <address>

NSAP: 1f the addressType is NSAP, the address is expressed in the
standard dotted hex form This is a string of 40 hex digits, with
dots after the 2nd, 6th, 10th, 14th, 18th, 22nd, 26th, 30th, 34th and
38th digits. The last octet of the NSAP address is the 'selector’
field that is available for non-standard use. An exanple of a line
with an NSAP address is:
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C=ATM NSAP 47.0091. 8100. 0000. 0060. 3e64. f d01. 0060. 3e64. f d01. 00

A "Ox" prefix shall not be used in this case since this is always in
hexadeci nal format.

E164: |If the addressType is E164, the address is expressed as a
deci mal nunber wth up to 15 digits. For exanple:

c=ATM E164 9738294382

The use of E. 164 numbers in the B-1SDN context is defined in ITU
E.191. There is a disparity between the ATMforumand the ITU in the
use of E. 164 nunbers for ATM addressing. The ATM forum (e.g., UN
Signaling 4.0) allows only International Format E. 164 nunbers, while
the 1TU (e.g., Q 2931) allows private nunbering plans. Since the

goal of this SDP specification is to interoperate with all bearer
signaling protocols, it allows the use of nunbers that do not conform
to the E. 164 International Format. However, to mexim ze overal

consi stency, network administrators can restrict the provisioning of
nunbers to the E 164 International Format.

GND (ALIAS): If the addressType is GN D, it neans that the address
is a Gateway ldentifier or Node Alias. This may or may not be

globally unique. In this format, the address is expressed as an
al phanurT.er i C St r i ng ( n AII - n ZII , n aII - n ZII , n OII - n 9II , n i n , n - n , n _II i For
exanpl e:

c=ATM GW D of fi ceABCngx101vi sml2

Si nce these SDP conventions can be used for nore than gateways, the
string "ALI AS" can be used instead of "GAD" in the "¢’ line. Thus,
the exanpl e above is equivalent to:

C=ATM ALI AS of fi ceABCngx101vi snil2

An example of a GAAD (ALIAS)is the CLLI code used for tel ecom

equi prrent. For all practical purposes, it should be adequate for the
GAND (ALIAS) to be a variable length string with a nmaxi mum si ze of 32
characters.

The connection information line is always present in an SDP session
descriptor. However, each of the paraneters on this |ine can be
wildcarded to a "$" or a "-", independently of whether other
paraneters on this line are wildcarded or not. Not all syntactically
| egal wildcard conbinations are neaningful in a particul ar
appl i cation.
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Exanpl es of neaningful wildcard conbinations in the ATM context are:

OO0 00
UL

=ATM <addr essType> -
Cc=ATM <addr essType> $

Speci fying the ATM address type w thout specifying the ATM address is
useful when the recipient is asked to select an ATM address of a
certain type (NSAP, E. 164 etc.).
Exanmpl es of syntactically legal w ldcard conbinati ons of dubious
utility are:

c=-$ -

c=- $ $

c=- <addressType> -

c=$ <addressType> $

c=- <addressType> <address>

c=$ <addressType> <address>
Not e t hat <addressType> and/ or <address> should not omitted wi thout
being set to a "-" or "$" since this would violate basic SDP syntax

[1].

5.4 The Ti mestanp Line

The tinmestanmp line for an SDP session descriptor is structured as

f ol | ows:

Kumar & Mbst af a

t= <startTi ne> <stopTi me>

Per Ref. [49], NTP tine stanps use a 32 bit unsigned representation
of seconds, and a 32 bit unsigned representation of fractiona
seconds. For ATM based sessions, the <startTi me>paraneter can be
made equal to the NTP timestanp referring to the nonent when the SDP
session descriptor was created. It can also be set to O indicating
its irrelevance. If it made equal to the NTP tinestanp in seconds,
the fractional part of the NTP tinmestanp is omtted. Wen equated to
the integer part of an NTP tinestanp, the <startTine> field is 10
digits wide. This is nore restricted than [1], which allows
unlimted size. As in [1], the nost significant digit is non-zero
when an NTP timestanp is used

The <stopTi ne> paraneter is set to 0 for ATM based SDP descriptors.

St andards Track [ Page 15]



RFC 3108 ATM SDP May 2001

5.5 Media Information Line for ATM connecti ons

The general format of the nmedia information |line adapted for AAL1 and
AAL5 applications is:

me<nedi a> <vi rtual Connectionld> <transport> <format |ist>

The general format of the nmedia information |line adapted for AAL2
applications is:

me<medi a> <virtual Connectionld> <transport#1> <format |ist#1>
<transport#2> <format |ist#2> ... <transport#M <format |ist#M

Note that <virtual Connectionld> is equivalent to <port>in [1].

The subparaneter <nedi a> can take on all the values defined in [1].
These are: "audi 0", "video", "application", "data" and "control"

When the <transport> paranmeter has nore than one value in the ’'n
line, the <transport> <format |ist> pairs can be arranged in
preferential order.

5.5.1 The Virtual Connection ID

In applications in which the media-level part of a session descriptor
is bound to an ATMvirtual circuit, the <virtual Connectionld> can be
in one of the follow ng formts:

<ex_vcci >

<addr essType>- <addr ess>/ <ex_vcci >

<addr ess>/ <ex_vcci >

<ex_bcg>/ <ex_vcci >
<ex_portld>/<ex_vpi >/ <ex_vci >
<ex_bcg>/ <ex_vpi >/ <ex_vci >
<ex_vpci >/ <ex_vci >

<addr essType>- <addr ess>/ <ex_vpci >/ <ex_vci >
<addr ess>/ <ex_vpci >/ <ex_vci >

L I B R

In applications in which the nedi a-1evel part of a session descriptor
is bound to a subchannel within an ATMvirtual circuit, the
<vi rtual Connectionld> can be in one of the follow ng formts:

<ex_vcci >/ <ex_ci d>

<addr essType>- <addr ess>/ <ex_vcci >/ <ex_ci d>
<addr ess>/ <ex_vcci >/ <ex_ci d>

<ex_bcg>/ <ex_vcci >/ <ex_ci d>

<ex_port | d>/ <ex_vpi >/ <ex_vci >/ <ex_ci d>
<ex_bcg>/ <ex_vpi >/ <ex_vci >/ <ex_ci d>

* ok X X kX
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* <ex_vpci >/ <ex_vci >/ <ex_ci d>
* <addr essType>- <addr ess>/ <ex_vpci >/ <ex_vci >/ <ex_ci d>
* <address>/ <ex_vpci >/ <ex_vci >/ <ex_ci d>

Her e,

<ex_vcci > = VCC - <vcci >
<ex_vpci > VPCI - <vpci >
<ex_bcg> = BCG <bcg>
<ex_portld> = PORT-<portl|d>
<ex_vpi > = VPI -<vpi >
<ex_vci> = VCl -<vci >
<ex_cid> = Cl D <cid>

The <vcci >, <vpi>, <vci> <vpci> and <cid> are deci mal nunbers or
hexadeci mal nunbers. An "O0x" prefix is used before their val ues when
they are in the hex fornmat.

The <portld> is always a hexadeci mal number. An "Ox" prefix is not
used with it.

The <addressType> and <address> are identical to their definitions
above for the connection information line with the difference that
this address refers to the renpte peer in the nedia information line.
Si nce the <virtual Connectionld> as defined here, is nmeant for use in
ATM net wor ks, the val ues of <addressType> and <address> in the

<vi rtual Connectionld> are Iimted to ATM specific val ues.

The <vpi >, <vci> and <cid> are the Virtual Path Identifier, Virtua
Circuit ldentifier and Channel Identifier respectively. The <vpi>is
an 8 or 12 bit field. The <vci> is a 16-bit field. The <cid> is an
8-bit field ([8] and [11]). For AAL1l applications, it corresponds to
the channel nunber defined in Annex C of [8].

The <vpci> is a 16-bit field defined in Section 4.5.16 of |TU Q 2931
[Ref. 15]. The <vpci>is simlar to the <vpi> except for its width

and the fact that it retains its value across VP crossconnects. In
sone applications, the size of the <vpci> is the same as the size of
the <vpi> (8 or 12 bits). 1In this case, the nost significant 8 or 4

bits are ignored.

The <vcci> is a 16-bit field defined in | TU Recomendati on Q 2941. 2
[32]. The <vcci>is sinmlar to the <vci>, except for the fact that
it retains its value across VC crossconnects.

In general, <vpci> and <vcci > val ues are uni que between a pair of

nodes. Wen they are uni que between a pair of nodes but not unique
within a network, they need to be qualified, at any node, by the ATM
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address of the renpote node. These paraneters can be pre-provisioned
or signaled. Wen signaled, the <vpci> is encapsulated in the
connection identifier information el enent of SVC signaling nmessages.
The <vcci> is encapsulated in the Generic Information Transport (G T)
i nformati on el enent of SVC signaling nessages. |In an ATM node pair,
ei ther node can assign <vcci> values and signal it to the other end
via SVC signaling. A glare avoidance scheme is defined in [32] and
[44]. This mechanismworks in SVC applications. A different glare
avoi dance techni que i s needed when a pool of existing PVCs/SPVCs is
dynanmically assigned to calls. One such schene for glare reduction
is the assignment of <vcci> values fromdifferent ends of the <vcci>
range, using the |lowest or highest avail abl e value as applicabl e.

When <vpci > and <vcci > val ues are pre-provisioned, adm nistrations
have the option of provisioning themuniquely in a network. 1In this
case, the ATM address of the far end is not needed to qualify these
paraneters

In the AAL2 context, the definition of a VCCinplies that there is no
CIDlevel switching between its ends. |If either end can assign <cid>
val ues, then a glare reduction mechanismis needed. One such schene
for glare reduction is the assignment of <cid> values fromdifferent
ends of the <cid> range, using the | owest or highest avail abl e val ue
as appli cabl e.

The <portld> paraneter is used to identify the physical trunk port on
an ATM nodule. It can be represented as a hexadeci mal number of up
to 32 hex digits.

In some applications, it is neaningful to bundle a set of connections
between a pair of ATM nodes into a bearer connection group. The
<bcg> subparameter is an eight bit field that allows the bundling of
up to 255 VPCs or VCCs.

In sone applications, it is necessary to wildcard the

<vi rtual Connecti onl d> parameter, or sone elenents of this paraneter.
The "$" wildcard character can be substituted for the entire

<vi rtual Connectionl d> parameter, or sone of its terns. |In the latter
case, the constant strings that qualify the terms in the

<virtual Connectionld> are retained. The concatenation

<addr essType>- <address> can be wildcarded in the follow ng ways:

* The entire concatenation, <addressType>-<address>, is replaced
with a"$".
* <address> is replaced with a "$", but <addressType> is not.
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Exanpl es of wildcarding the <virtual Connectionld> in the AAL1 and
AAL5 contexts are: $, VCCl-$, BCG 100/ VPI-20/VCl-$. Exanples of
wi | dcardi ng the <virtual Connectionld> in the AAL2 context are: $,
VCCl - 40/ CI D-$, BCG 100/ VPI - 20/ VCl - 120/ Cl D-$, NSAP-$/ VCCl - $/ Cl D- $,
$/ VCCl - $/ CI D- $.

It is also pernmissible to set the entire <virtual Connectionld>
paraneter to a "-" indicating its irrel evance.

5.5.2 The Transport Paraneter

The <transport> paraneter indicates the nethod used to encapsul ate
the service payload. These nmethods are not defined in this docunment,
which refers to existing ATMF and | TU-T standards, which, in turn,

m ght refer to other standards. For ATM applications, the follow ng
<transport> val ues are defi ned:
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Table 1: List of Transport Paraneter values used in SDP in the ATM

cont ext
_____________________________________________________________________ +
| Control li ng Docunent for |
Transport | Encapsul ati on of Service Payl oad |
------------------------ oo m e e e e e e e e e e e e e e aaaa ot
AAL1/ ATMF | af - vt oa- 0078. 000 [ 7] |
------------------------ o e m e e e e e e e e e e e e e e e e e et
AAL1/1TU | I TUT H 222.1 [51] |
------------------------ T
AAL5/ ATMF | af - vt oa- 0083. 000 [ 46] |
------------------------ oo m e e e e e e e e e e e e e e aaaa ot
AAL5/1TU | I TUT H 222.1 [51] |
------------------------ o e m e e e e e e e e e e e e e e e e e et
AAL2/ ATMF | af -vtoa-0113. 000 [44] and |
| af - vnoa- 0145. 000 [ 52] |
------------------------ o m m e e e e e e e e e e e e e eee e eaaa ot
AAL2/ 1 TU | ITUT I.366.2 [13] |
------------------------ e
AAL1/ cust om | Cor por at e docunent or |
AAL2/ cust om | application-specific interoperability |
AAL5/ cust om | statenent. |
------------------------ o m m e e e e e e e e e e e e e eee e eaaa ot
AAL1/ <cor por at eName> | |
AAL?2/ <cor por at eName> | |
AAL5/ <cor por at eName> | |
AAL1/ | EEE: <oui > | Cor por at e docunent |
AAL2/ | EEE: <oui > | |
AAL5/ | EEE: <oui > | |
------------------------ oo m e e e e e e e e e e e e e e aaaa ot
RTP/ AVP | Annex C of H. 323 [45] |
------------------------ o e m e e e e e e e e e e e e e e e e e et

In H 323 Annex C applications [45], the <transport> paraneter has a
val ue of "RTP/AVP'. This is because these applications use the RTP
protocol [2] and audio/video profile [3]. The fact that RTP is
carried directly over AAL5 per [45] can be indicated explicitly via
the aal App nedia attri bute.

A val ue of "AAL1/custonm', "AAL2/custoni or "AAL5/custonm for the
<transport> paraneter can indi cate non-standard or semi-standard
encapsul ati on schenes defined by a corporation or a multi-vendor
agreenment. Since there is no standard admi nistration of this
convention, care should be taken to preclude inconsistencies within
the scope of a depl oynent.
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The use of <transport> val ues "AAL1/ <cor por at eNane>",

"AAL2/ <cor por at eNanme>", "AAL5/<cor por at eNanme>", "AAL1/I|EEE: <oui >",
"AAL2/ | EEE: <oui >" and "AAL5/I1EEE: <oui >" is simlar. These indicate
non-standard transport nechani sns or AAL2 profiles which should be
used consistently within the scope of an application or depl oynent.
The paraneter <corporateNane> is the registered, globally unique nane
of a corporation (e.g., Cisco, Telcordia etc.). The paranmeter <oui>
is the hex representation of a three-octet field identical to the QU
mai ntained by the IEEE. Since this is always represented in hex, the
"0Ox" prefix shall not be used. Leading zeros can be omtted. For
exanpl e, "I EEE: 00000C' and "I EEE: C' both refer to G sco Systens, Inc.

5.5.3 The Format List for AAL1 and AAL5 applications

In the AAL1 and AAL5 contexts, the <format list> is a |list of payload
types:

<payl oadType#1> <payl oadType#2>. .. <payl oadType#n>

In most AAL1 and AALS5 applications, the ordering of payload types
inmplies a preference (preferred payload types before | ess favored
ones). The payl oad type can be statically assigned or dynanically
mapped. Although the transport is not the sane, SDP in the ATM
context |everages the encodi ng nanes and payl oad types regi stered
with IANA [31] for RTP. Encoding nanes not listed in [31] use a "X-"
prefix. Encodings that are not statically mapped to payload types in
[31] are to be dynamically mapped at the time of connection
establishnent to payload types in the decinmal range 96-127. The SDP
"atmmap’ attribute (simlar to 'rtpmap’) is used for this purpose.

In addition to listing the | ANA-regi stered encodi ng names and payl oad
types found in [31], Table 2 defines a few non-standard encodi ng
nanmes(with "X-" prefixes)

5.5.4 The Format List for AAL2 applications

In the AAL2 context, the <format list>is a list of AAL2 profile
types:

<profil e#l> <profil e#2>...<profil e#n>
In nost applications, the ordering of profiles inplies a preference

(preferred profiles before | ess favored ones). The <profile>
paraneter is expressed as a decimal nunber in the range 1-255
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5.5.5 Media information |ine construction

Using the parameter definitions above, the 'm for AAL1l-based audio
medi a can be constructed as foll ows:

mraudi o <virtual Connectionl d> AAL1/ ATMF <payl oadType#1>
<payl oadType#2>. . . <payl oadType #n>

Note that only those payl oad types, whether statically mapped or
dynanmical | y assigned, that are consistent with af-vtoa-78 [7] can be
used in this construction

Backwards conpatibility note: The transport value "AAL1/ AVP' used in
previ ous versions of this docunent shoul d be considered equivalent to
the val ue "AAL1l/ ATMF' defined above. "AAL1/AVP" is unsuitable
because the AVP profile is closely tied to RTP
An exanple 'm line use for audio nedia over AALl is:

mraudi o VCCI - 27 AALL/ ATMF O

This indicates the use of an AAL1 VCC with VCCl =24 to carry PCMJ
audio that is encapsul ated according to ATM s af-vtoa-78 [7].

Anot her exanple of the use of the 'm Iine use for audio nedia over
AALL is:

mrFaudio $ AALL/ATM- 0 8
This indicates that any AAL1 VCC nmay be used. |If it exists already,
then its selection is subject to glare rules. The audio nmedia on
this VCC is encapsul ated according to ATM= s af-vtoa-78 [7]. The
encodings to be used are either PCMJ or PCVA, in preferential order
The "m for AAL5-based audio nedia can be constructed as foll ows:

mraudi o <vi rtual Connecti onl d> AAL5/ ATMF <payl oadType#1>
<payl oadType#2>. .. <payl oadType #n>

An exanple 'm line use for audio nedia over AALS5 is:

mraudi o PORT-2/VPI-6/$ AAL5/ITU 9 15
inmplies that any VCl on VPI= 6 of trunk port #2 may be used. The
identities of the terms in the virtual connection ID are inplicit in
the application context. The audio nedia on this VCC is encapsul ated

according to ITU-T H 222.1 [51]. The encodings to be used are either
ITUT G722 or ITUT G728 (LD CELP), in preferential order.
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The 'm for AAL5-based H. 323 Annex C audio [45] can be constructed as
fol |l ows:

mFaudi o <vi rtual Connecti onl d> RTP/ AVP <payl oadType#1>
<payl oadType#2>. .. <payl oadType #n>

For exanpl e:

mraudi o PORT-9/ VPl -3/ VCl -$ RTP/ AVP 2 96
a=rtpmap: 96 X-G7/27-32

a=aal Type: AALS

a=aal App:itu_h323c - -

inmplies that any VCl on VPI= 3 of trunk port #9 may be used. This VC
encapsul ates RTP packets directly on AALS per [45]. The 'rtpmap’
(rather than the 'atnmap’) attribute is used to dynamcally map the
payl oad type of 96 into the codec nanme X-Gr27-32 (Table 2). This
nane represents 32 kbps EADPCM

The 'mi line for AAL5-based video nedia can be constructed as
f ol | ows:

mevi deo <vi rtual Connectionld> AALS/ I TU <payl oadType#1>
<payl oadType#2>. . . <payl oadType #n>

In this case, the use of AALS5/ITU as the transport points to H 222.1
as the controlling standard [51]. An exanple 'm line use for video
nedia is:

mevi deo PORT-9/VPI-3/VCl-$ AAL5/ITU 33

This indicates that any VCI on VPI= 3 of trunk port #9 may be used.
The video media on this VCC is encapsul ated according to ITU-T

H 222.1 [51]. The encoding scheme is an MPEG 2 transport stream
("MP2T" in Table 1). This is statically napped per [31] to a payl oad
type of 33.

Using the parameter definitions in the previous subsections, the
media information line for AAL2-based audi o nedi a can be constructed
as foll ows:

me<nedi a> <vi rtual Connectionld> <transport#1> <format |ist#1l>
<transport#2> <format |ist#2> ... <transport#M <format |ist#M

where <format |ist#i> has the form«<profile#i _1>. ..<profile#i _N>
Unlike the "m line for AAL1 or AAL5 applications, the '"m line for
AAL2 applications can have nmultiple <transport> paraneters, each
followed by a <format list> This is because it is possible to
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consider definitions fromnultiple sources (ATMF, |TU and non-
standard docunents) when selecting AAL2 profile to be bound to a
connecti on.

In nmost applications, the ordering of profiles inplies a preference
(preferred profiles before | ess favored ones). Therefore, there can
be multiple instances of the sane <transport> value in the same ’ni
l'ine.

An exanple 'm line use for audio nedia over AAL2 is:
mrFaudi o VCCl -27/CID-19 AAL2/ 1 TU 7 AAL2/custom 100 AAL2/1TU 1

This indicates the use of CID #19 on VCCl #27 to carry audio. It
provides a preferential list of profiles for this connection: profile
AAL2/ I TU 7 defined in [13], AAL2/custom 100 defined in an
application-specific or interoperability docunent and profile
AAL2/1TU 1 defined in [13].

Anot her exanple of the use of the 'm line use for audio media over
AAL2 is:

mFaudio VCCI-$/CID-$ AAL2/ ATMF 6 8

This indicates that any AAL2 CID may be used, subject to any
appl i cabl e gl are avoi dance/reduction rules. The profiles that can be
bound to this connection are AAL2/ ATMF 6 defined in af-vtoa-0113.000
[44] and AAL2/ ATMF 8 defined in af-vnpa-0145.000 [52]. These sources
use non-overl apping profile nunber ranges. The profiles they define
fall under the <transport> category "AAL2/ ATMF'. This application
does not order profiles preferentially. This rule is known a priori
It is not enbedded in the 'm line.

Anot her exanple of the use of the 'm line use for audi o nedia over
AAL2 i s:

mraudi o VCCl -20/CID-$ AAL2/ xyzCor poration 11

AAL2 VCCs in this application are single-CID VCCs. Therefore, it is
possible to wildcard the CID. The single-CID VCC with VCClI=20 is
sel ected. The AAL2 profile to be used is AAL2/xyzCorporation 11
defined by xyzCorporation.

In sone applications, an "-" can be used in |lieu of:

- <format list>
- <transport> and <format |ist>
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This inplies that these paranmeters are irrelevant or are known by
ot her neans (such as defaults). For exanple:

mFaudi o VCCl - 234 - -
a=aal Type: AAL1

i ndi cates the use of VCCl =234 with AAL1 adaptati on and unspecified
encodi ng.

I n another exanple application, the 'aal 2sscs3662’ attribute can
i ndi cate <faxDenbd> = "on" and any ot her conpeting options as "off",
and t he <aal Type> attribute can indicate AAL2. Thus:

mFaudi o VCCl -123/CID-5 - -
a=aal Type: AAL2
a=aal 2sscs3662: audio off off on off on off off off - - -

Besi des indicating an audi o nedium a VCCl of 123 and a CID of 5, the
"m line indicates an unspecified profile. The media attribute Iines
i ndi cate an adaptation |ayer of AAL2, and the use of the audi o SAP
[13] to carry denodul ated facsimle.

The nedia information line for "data" media has one of the follow ng
the follow ng formats:

mrdat a <vi rtual Connectionld> - -
mrdata - - -

The data could be circuit emulation data carried over AAL1 or AAL2,
or packet data carried over AAL5. Media attribute Iines, rather than
the '"m line, are used to indicate the adaptation type for the data
medi a. Exanples of the representation of data nmedia are |isted

bel ow.

medata PORT-7/VPI-6/VCI-$ - -
a=aal App: AAL5 SSCOP- -

inmplies that any VCI on VPI= 6 of trunk port #7 may be used. This VC
uses SSCOP on AAL5 to transport data.

medata PORT-7/VPI-6/VCl-50 - -
a=aal Type: AAL1_SDT
a=sbc: 6

inplies that VCI 50 on VPI 6 on port 7 uses structured AAL1 to

transfer 6 x 64 kbps circuit enulation data. This nmay be alternately
represented as:
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nmrdata PORT-7/VPI-6/VCl-50 - -
b=AS: 384
a=aal Type: AAL1_SDT

The following |ines:

m=data VCCl-123/CID-5 - -
a=aal Type: AAL2
a=sbc: 2

inply that CID5 of VCC 123 is used to transfer 2 x 64 kbps circuit
enmul ati on dat a.

In the AAL1 context, it is also permissible to represent circuit node
data as an "audi 0" codec. |If this is done, the codec types used are
X-CCD or X-CCD-CAS. These encoding names are dynami cally nmapped into
payl oad types through the "atmmap’ attribute. For exanpl e:

mraudi o VCCI - 27 AAL1/ AVP 98
a=at mmap: 98 X- CCD
a=sbc: 6

inmplies that AAL1 VCCl =27 is used for 6 x 64 transmni ssion

In the AAL2 context, the X-CCD codec can be assignhed a profile type
and nunber. Even though it is not possible to construct a profile
table as described in ITUI1.366.2 for this "codec", it is preferable
to adopt the common AAL2 profile convention in its case. An exanple
AAL2 profile mapping for the X-CCD codec could be as foll ows:

PRCFI LE TYPE PROFI LE NUMBER "CODEC' (ONLY ONE)
"cust ont 200 X- CCD

The profile does not identify the nunber of subchannels ('n’ in
nx64). This is known by other nmeans such as the 'sbc’ nedia
attribute line.

For exanple, the nmedia information line:

nmraudi o $ AAL2/ cust om 200
a=sbc: 6

inmplies 384 kbps circuit enul ation using AAL2 adaptation
It is not necessary to define a profile with the X-CCD- CAS codec,

since this nethod of CAS transport [7] is not used in AAL2
appl i cations.
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5.6 The Media Attribute Lines

In an SDP |ine sequence, the nedia information line "m is foll owed
by one or nore nedia attribute or "a’ lines. Mdia attribute |ines
are per the format bel ow

a=<attri but e>: <val ue>
or
a=<val ue>

In general, nmedia attribute lines are optional except when needed to
qualify the media information line. This qualification is necessary
when the "m' line for an AAL1 or AAL5 session specifies a payl oad
type that needs to be dynamically nmapped. The 'atnmap’ nedia
attribute line defined belowis used for this purpose.

In attribute |ines, subparanmeters that are nmeant to be left
unspecified are set to a "-" These are generally inapplicable or,
if applicable, are known by other means such as provisioning. In
sonme cases, a nedia attribute line with all paraneters set to "-"
carries no information and should be preferably omtted. In other
cases, such as the 'lij’ media attribute line, the very presence of
the media attribute |ine conveys neaning.

There are no restrictions placed by RFC 2327 [1] regarding the order
of 'a’ lines with respect to other "a’ lines. However, these |lines
must not contradi ct each other or the other SDP |ines.

I nconsi stencies are not to be ignored and should be flagged as
errors. Repeated nedia attribute lines can carry additiona
informati on. These should not be inconsistent with each other.

Applications will selectively use the optional nedia attribute |ines
listed below. This is neant to be an exhaustive list for describing
the general attributes of ATM bearer networks.

The base specification for SDP, RFC 2327 [1], allows the definition f

new attributes. In keeping with this spirit, some of the attributes
defined in this docunment can also be used in SDP descriptions of IP
nd ot her non- ATM sessions. For exanple, the 'vsel’, 'dsel’ and

"fsel’ attributes defined below refer generically to codec-s. These
can be bed for service-specific codec negotiation and assignment in
non- ATM s wel | as ATM appli cati ons.

SDP nedia attributes defined in this docunent for use in the ATM
context are classified as:
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ATM bearer connection attributes (Section 5.6.1)

AAL attributes (Section 5.6.2)

Service attributes (Section 5.6.3).

M scel | aneous nedia attributes, that cannot be classified as
ATM AAL or service attributes (Section 5.6.4).

In addition to these, the SDP attributes defined in [1] can al so be
used in the ATM context. Exanples are:

*

The attributes defined in RFC 2327 which all ow indication of
the direction in which a session is active. These are
a=sendonl y, a=recvonly, a=sendrecv, a=inactive.

The 'Ptime’ attribute defined in RFC 2327. It indicates the
packet period. It is not recomended that this attribute be
used in ATM applications since packet period information is
provided with other paraneters (e.g., the profile type and

number in the 'm line, and the 'vsel’, ’'dsel’ and ’fsel
attributes). Al so, for AAL1 applications, 'ptime’ is not
appl i cabl e and should be flagged as an error. |If used in AAL2

and AAL5 applications, 'ptine’ should be consistent with the
rest of the SDP description

The 'fntp’ attribute used to designate format-specific
par amet ers

5.6.1 ATM bearer connection attributes

The following is a sumary |ist of the SDP nedia attributes that can
be used to describe ATM bearer connections. These are detailed in
subsequent subsecti ons.

Kumar

*

&

The 'eecid attribute. This stands for ’end-to-end connection
identifier’. It provides a neans of correlating service-|eve
connections wth underlying ATM bearer connections. In the

Q 1901 [36] context, the eecid is synonymous with the bnc-id
(backbone network connection identifier).

The ’aal Type’ attribute. This is used to indicate the nature
of the ATM adaptation | ayer (AAL).

The ’'capability’ attribute, which indicates the ATMtransfer
capability (1 TU nonmencl ature), synonynous with the ATM Servi ce
Cat egory (ATMF nonencl ature).

The 'gosC ass’ attribute, which indicates the QS class of the
ATM bear er connecti on
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The " bcob’ attribute, which indicates the broadband connection
oriented bearer class, and whether end-to-end timng is
required.

The 'stc’ attribute, which indicates susceptibility to
cl i ppi ng.

The ’'upcc’ attribute, which indicates the user plane connection
configuration.

The 'atmQOSparns’ attribute, which is used to describe certain
key ATM QoS par anet ers.

The "atmlrfcDesc’ attribute, which is used to descri be ATM
traffic descriptor paraneters.

The "abrParms’ attribute, which is used to describe ABR
specific paraneters. These paraneters are per the UNl 4.0
signaling specification [5].

The ’"abrSetup’ attribute, which is used to indicate the ABR
par aneters needed during call/connection establishnent.

The ’'bearerType' attribute, which is used to indicate whether
the underlying bearer is an ATM PVC SPVC, an ATM SVC, or a
subchannel within an existing ATM SVC/ PVC SPVC.

The "lij’ attribute, which is used to indicate the presence of
a connection that uses the Leaf-initiated-join capability
described in UNl 4.0 [5], and to optionally describe paraneters
associated with this capability.

The "anycast’ attribute, which is used to indicate the
applicability of the anycast function described in UNl 4.0 [5],
and to optionally qualify it with certain paraneters.

The ’'cache’ attribute, which is used to enable SVC cachi ng and
to specify an inactivity tinmer for SVC rel ease.

The 'bearerSiglE attribute, which can be used to represent | TU
Qseries information elenents in bit-map form This is useful
in describing paraneters that are not closely coupled to the
ATM and AAL | ayers. Exanples are the B-HLI and B-LLI |Es
specified in I TU Q2931 [15], and the user-to-user information
el ement described in I TU Q 2957 [48].
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5.6.1.1 The '"eecid attribute

The 'eecid attribute is synonynous with the 4-byte "bnc-id’
paraneter used by T1SlI, the ATM forum and the |1 TU (Q 1901)

standardi zation effort. The term eecid stands for ’'end-to-end
connection identifier’, while 'bnc-id stands for 'backbone network

connection identifier’. The name "backbone" is slightly misleading
since it refers to the entire ATM network including the ATM edge and
ATM core networks. |In Q 1901 term nol ogy, an ATM "backbone" connects

TDM or anal og edges

Wiile the term’bnc-id mght be used in the bearer signaling plane
and in an I SUP (Q 1901) call control plane, SDP session descriptors
use the neutral term’'eecid . This provides a conmon SDP basel i ne
for applications that use | SUP (Q 1901) and applications that use
S| P/ SI P+,

Section 5.6.6 depicts the use of the eecid in call establishnent
procedures. In these procedures, the eecid is used to correlate
service-level calls with SVC set-up requests.

In the forward SVC establishnent nodel, the call-term nating gateway
sel ects an eecid and transnmits it via SDP to the call-originating
gateway. The call originating gateway transnmits this eecid to the
call terminating gateway via the bearer set-up nessage (SVC set-up or
Q 2630.1 establish request).

In the backward SVC establishnent nodel, the call-originating gateway
sel ects an eecid and transnmits it via SDP to the call-term nating
gateway. The call term nating gateway transnmits this eecid to the
call originating gateway via the bearer set-up nessage (SVC set-up or
Q 2630.1 establish request).

The value of the eecid attribute values needs to be unique within the
node term nating the SVC set-up but not across multiple nodes.

Hence, the SVC-term nating gateway has conplete control over using
and rel easing values of this paraneter. The eecid attribute is used
to correl ate, one-to-one, received bearer set-up requests with
service-level call control signaling.

Wthin an SDP session description, the eecid attribute is used as
fol | ows:

a=eeci d: <eeci d>
where <eecid> consists of up to 8 hex digits (equivalent to 4

octets). Since this is always represented in hex, the "0Ox" prefix
shal | not be used.
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Wthin the text representation of the <eecid> paraneter, hex digits
to the left are nore significant than hex digits to the right
(Section 2.2).

Thi s SDP docunent does not specify how the eecid (synonynobus with
bnc-id) is to be conmunicated through bearer signaling (Q 931, UN
PNNI, AINI, I1SP, proprietary signaling equivalent, Q 2630.1). This
is a task of these bearer signaling protocols. However, the
following informative statenments are nade to convey a sense of the
interoperability that is a goal of current standardization efforts:

- 1 TU Q2941. 3 and the ATMF each reconmend the use of the G T IE for
carrying the eecid (synonynmous with bnc-id) in the set-up nessage
of ATM signaling protocols (Q 2931, UNI 4.0, PNNI, AINI, IISP)

The coding for carrying the eecid (bnc-id) inthe AT IE is
defined in ITU Q 2941. 3 and accepted by the ATM forum

- Another alternate nmethod is to use the called party subaddress |E
In sone networks, this m ght be considered a protocol violation
and is not the recomended neans of carrying the eecid (bnc-id).
The G T IEis the preferred nmethod of transporting the eecid
(bnc-id) in ATM signaling nessages.

- The establish request (ERQ nessage of the Q 2630.1 [37] signaling
protocol can use the SUGR (Served User Generated Reference) IE to
transport the eecid (bnc-id).

The node assigning the eecid can release and re-use it when it
receives a Q 2931 [15] set-up nessage or a Q 2630.1 [37] establish
request nessage containing the eecid.

However, in both cases (backward and forward nodels), it is
recomrended that this eecid be retained until the connection
term nates. Since the eecid space is |large enough, it is not
necessary to release it as soon as possi bl e.

5.6.1.2 The 'aal Type' attribute
VWhen present, the 'aal Type’ attribute is used to indicate the ATM
adaptation layer. |If this information is redundant with the ' m
line, it can be omtted. The fornmat of the 'aal Type’ nedia attribute
line is as foll ows:

a=aal Type: <aal Type>

Kumar & Most af a St andards Track [ Page 31]



RFC 3108 ATM SDP May 2001

Here, <aal Type> can take on the followi ng string values: "AAL1",
"AAL1_SDT", "AAL1 UDT", "AAL2", "AAL3/4", "AAL5" and
"USER DEFI NED AAL". Note that "AAL3/4" and "USER DEFI NED AAL" are
not addressed in this document.

5.6.1.3 The 'capability’ attribute
When present, the 'capability’ attribute indicates the ATM Transfer

Capability described in I TU 1.371 [28], equivalent to the ATM Service
Category described in the UNI 4.1 Traffic Managenent specification

[6].

The 'capability’ nedia attribute Iine is structured in one of the
fol |l owi ng ways:

a=capabi lity: <asc> <subt ype>

a=capabi lity: <atc> <subtype>
Possi bl e val ues of the <asc> are enunerated bel ow

"CBR', "nrt-VBR', "rt-VBR', "UBR', "ABR', "GFR'
Possi bl e val ues of the <atc> are enunerated bel ow

"DBR', "SBR", " ABT/I T", " ABT/ DT", " ABR"
Sone applications m ght use non-standard <atc> and <asc> val ues not
|isted above. Equipnent designers will need to agree on the neaning
and inplications of non-standard transfer capabilities / service
capabilities.
The <subtype> field essentially serves as a subscript to the <asc>
and <atc> fields. |In general, it can take on any integer value, or
the "-" value indicating that it does not apply or that the
underlying data is to be known by other nmeans, such as provisioning.
For an <asc> value of CBR and an <atc> val ue of DBR, the <subtype>

field can be assigned values from Table 4-6 of ITU Q 2931 [15].
These are:
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<asc>/<at c> <subt ype> Meani ng

"CBR"/ " DBR' 1 Voi ceband si gnal transport
(ITU G711, G722, 1.363)

"CBR"'/ " DBR' 2 Circuit transport (ITU 1.363)

"CBR"'/ " DBR' 4 Hi gh-qual ity audi o signal transport
(1'TU I.363)

"CBR"'/ " DBR' 5 Vi deo signal transport (ITU I.363)

Note that [15] does not define a <subtype> val ue of 3.

For other values of the <asc> and <atc> paraneters, the follow ng
val ues can be assigned to the <subtype> field, based on [6] and [28].

<asc>/ <at c> <subt ype> Meani ng
nrt-VBR 1 nrt-VBR 1
nrt-VBR 2 nrt-VBR 2
nrt-VBR 3 nrt-VBR 3
rt-VvBR 1 rt-VBR 1
rt-VBR 2 rt-VBR 2
rt-VvBR 3 rt-VvBR 3
UBR 1 UBR. 1
UBR 2 UBR. 2
GFR 1 GFR 1
GFR 2 GRR 2
SBR 1 SBR1
SBR 2 SBR2
SBR 3 SBR3

It is beyond the scope of this specification to exam ne the
equi val ence of sone of the ATMF and I TU definitions. These need to
be recogni zed fromthe ATMF and | TU source specifications and

expl oited, as much as possible, to sinplify ATM node design

When the bearer connection is a single AAL2 CI D connection within a
mul ti pl exed AAL2 VC, the ’'capability’ attribute does not apply.

5.6.1.4 The 'gosC ass’ attribute

When present, the 'qosCl ass’ attribute indicates the QS class
specified in ITUI.2965.1 [34].

The 'gosCl ass’ media attribute line is structured as foll ows:
a=gosd ass: <qosCl ass>

Here, <qosC ass> is an integer in the range 0 - 5.

St andards Track

Kumar & Most af a [ Page 33]



RFC 3108 ATM SDP May 2001

<gosC ass> Meani ng

Default QoS
Stringent
Tol er ant

Bi -1 evel
Unbounded
Stringent bi-Ileve

ab~rwWNEFLO

5.6.1.5 The 'bcob’ attribute
When present, the 'bcob’ attribute represents the broadband
connection oriented bearer class defined in [5], [15] and [33]. It
can al so be used to indicate whether end-to-end timng is required.
The "bcob’ media attribute line is structured as follows:

a=bcob: <bcob> <eetine

Here, <bcob> is the decimal or hex representation of a 5-bit field.
The foll owi ng values are currently defined:

<bcob> Meani ng

0x01 BCOB- A

0x03 BCOB- C

0x05 Frame rel ayi ng bearer service
0x10 BCOB- X

0x18 BCOB- VP (transparent VP service)

The <eetine paranmeter can be assigned a value of "on" or "off"
dependi ng on whether end-to-end timng is required or not (Table 4-8
of [15]).
Ei ther of these paraneters can be left unspecified by setting it to a
R A '"bcob’ media attribute line with all paranmeters set to "-"
carries no information and shoul d be onitted.

5.6.1.6 The "stc’ attribute

When present, the ’stc’ attribute represents susceptibility to
clipping. The 'stc' nmedia attribute line is structured as foll ows:

a=stc: <stc>

Here, <stc> is the decinmal equivalent of a 2-bit field. Currently,
all values are unused and reserved with the follow ng exceptions:
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<stc> val ue Bi nary Equi val ent Meani ng
0 00 Not susceptible to clipping
1 01 Susceptible to clipping

5.6.1.7 The 'upcc’ attribute
When present, the ’upcc’ attribute represents the user plane
connection configuration. The 'upcc’ nedia attribute line is
structured as foll ows:
a=upcc: <upcc>

Here, <upcc> is the decimal equivalent of a 2-bit field. Currently,
all values are unused and reserved with the follow ng exceptions:

<upcc> val ue Bi nary Equi val ent Meani ng
0 00 Poi nt to point
1 01 Point to multipoint

5.6.1.8 The "atnmOSparns’ attribute

When present, the 'atnOSparns’ attribute is used to describe certain
key ATM QoS par anet ers.

The "atm)OSparns’ mnmedia attribute line is structured as foll ows:
a=at nfOSpar ns: <di rect i onFl ag><cdvType><acdv><ccdv><eet d><cnt d><acl r >

The <directionFl ag> can be assigned the followi ng string values: "f",
"b" and "fb". "f" and "b" indicate the forward and backward
directions respectively. "fb" refers to both directions (forward and
backward). Conventions for the forward and backward directions are
per section 2.3.

The <cdvType> paraneter can take on the string values of "PP" and
"2P". These refer to the peak-to-peak and two-point CDV as defined
in UNl 4.0 [5] and I TU Q 2965.2 [35] respectively.

The CDV paraneters, <acdv> and <ccdv>, refer to the acceptable and
cumul ati ve CDVs respectively. These are expressed in units of
m croseconds and represented as the deci mal equivalent of a 24-bit

field. These use the cell loss ratio, <aclr>, as the "al pha"
quantiles defined in the ATMF TM 4.1 specification [6] and in I TU
|.356 [47].
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The transit delay paraneters, <eetd> and <cntd>, refer to the end-
to-end and cunul ative transit del ays respectively in nilliseconds.
These are represented as the deci mal equivalents of 16-bit fields.
These paraneters are defined in Q 2965.2 [35], UNl 4.0 [5] and Q 2931
[15].

The <aclr> parameter refers to forward and backward acceptabl e cel
loss ratios. This is the ratio between the nunber of cells |ost and
the nunber of cells transmitted. It is expressed as the deci nal

equi val ent of an 8-bit field. This field expresses an order of

magni tude n, where n is an integer in the range 1-15. The Cell Loss
Rati o takes on the value 10 raised to the power of minus n

The <directionFlag> is always specified. Except for the

<di rectionFl ag>, the remaining paraneters can be set to to
indicate that they are not specified, inapplicable or inplied.
However, there nust be sone specified paranmeters for the |line to be
useful in an SDP description.

There can be several "atnOSparns’ |ines in an SDP description

An exanpl e use of these attributes for an rt-VBR, single-ClD AAL2
voi ce VC is:

a=at nfOSparnms: f PP 8125 3455 32000 - 11
a=at mMOSparns: b PP 4675 2155 18000 - 12

This inplies a forward accept abl e peak-to-peak CDV of 8.125 ns, a
backward accept abl e peak-to-peak CDV of 4.675 ns, forward cunul ative
peak-t o-peak CDV of 3.455 ms, a backward cunul ative peak-to-peak CDV
of 2.155 ns, a forward end-to-end transit delay of 32 ms, a backward
end-to-end transit delay of 18 ms, an unspecified forward cumul ative
transit delay, an unspecified backward cumul ative transit delay, a
forward cell loss ratio of 10 raised to minus 11 and a backward cel
loss ratio of 10 to the m nus 12

An exanpl e of specifying the same paranmeters for the forward and
backward directions is:

a=at mQOSparns: fb PP 8125 3455 32000 - 11

This inplies a forward and backward acceptabl e peak-to-peak CDV of
8.125 ns, a forward and backward cunul ati ve peak-to-peak CDV of 3.455
ms, a forward and backward end-to-end transit delay of 32 nms, an
unspecified curmul ative transit delay in the forward and backward
directions, and a cell loss ratio of 10 raised to mnus 11 in the
forward and backward directions.
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5.6.1.9 The 'atnilrfcDesc’ attribute

VWhen present, the atnlrfcDesc’ attribute is used to indicate ATM
traffic descriptor paraneters. There can be several 'atnilrfcDesc
lines in an SDP description

The "atmirfcDesc’ nedia attribute line is structured as foll ows:

a=at nilr f cDesc: <di rect i onFl ag><cl pLvI >
<pcr ><scr><mhs><cdvt ><ncr ><nf s><f d><t e>

The <directionFlag> can be assigned the followi ng string values: "f",
"b" and "fb". "f" and "b" indicate the forward and backward
directions respectively. "fb" refers to both directions (forward and
backward). Conventions for the forward and backward directions are
per section 2.3.

The <directionFlag> is always specified. Except for the

<di rectionFl ag>, the remaining paraneters can be set to to
indicate that they are not specified, inapplicable or inplied.
However, there nust be sonme specified paranmeters for the line to be
useful in an SDP description.

The <cl pLvl> (CLP | evel) paranmeter indicates whether the rates and
bursts described in these nmedia attribute lines apply to CLP val ues
of 0 or (0+1). It can take on the follow ng string values: "0",

"0+1" and "-". If rates and bursts for both <clpLvl> values are to
be described, then it is necessary to use two separate nedi a
attribute lines for each direction in the same session descriptor.

If the <cl pLvl > paraneter is set to "-", then it inplies that the CLP
parameter is known by other means such as default, M B provisioning
et c.

The neaning, units and applicability of the remaining paraneters are
per [6] and [ 28]:

PARANVETER MEANI NG UNI TS APPLI CABI LI TY
<pcr > PCR Cel I s/ CBR, rt-VBR nrt-VBR
second ABR, UBR, G-R
CLP=0, 0+1
<scr> SCR Cel | s/ rt-VBR, nrt-VBR
second CLP=0, 0+1
<nbs> MBS Cells rt-VBR, nrt-VBR
G-R;
CLP=0, 0+1
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<cdvt > CDVT M cr osec. CBR, rt-VBR, nrt-VBR
ABR, UBR, GFR
CLP=0, 0+1
<ncr > MCR Cel | s/ ABR, GFR
second CLP=0+1
<nf s> MFS Cells GFR;
CLP=0, 0+1
<fd> Franme "on"/"of f" CBR, rt-VBR, nrt-VBR
Di scard ABR, UBR, GFR;
Al | owed CLP=0+1
<te> CLP "on"/"of f" CBR, rt-VBR, nrt-VBR
t aggi ng ABR, UBR, GFR
Enabl ed CLP=0
<fd> indicates that frame discard is permitted. It can take on the
string values of "on" or "off". Note that, in the G-R case, frane

discard is always enabl ed. Hence, this subparaneter can be set to
"-" in the case of GFR. Since the <fd> paraneter is independent of
CLP, it is meaningful in the case when <clpLvl> = "0+1". It should
be set to "-" for the case when <cl pLvl> = "0".

<te> (tag enable) indicates that CLP tagging is allowed. These can

take on the string values of "on" or "off". Since the <te> paraneter
applies only to cells with a CLP of 0, it is meaningful in the case
when <cl pLvl> = "0". It should be set to "-" for the case when

<cl pLvl > = "0+1".

An exanpl e use of these nedia attribute lines for an rt-VBR, single-
CID AAL2 voice VCis:

a=atmirfcDesc:f 0+1 200 100 20 - - - on -
a=atnlrfcDesc:f O 200 80 15 - - - - off
a=at nmlrfcDesc: b 0+1 200 100 20 - - - on -

a=atmlrfcDesc:b O 200 80 15 - - - - off

This inplies a forward and backward PCR of 200 cells per second all
cells regardless of CLP, forward and backward PCR of 200 cells per
second for cells with CLP=0, a forward and backward SCR of 100 cells
per second for all cells regardless of CLP, a forward and backward
SCR of 80 cells per second for cells with CLP=0, a forward and
backward MBS of 20 cells for all cells regardless of CLP, a forward
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and backward MBS of 15 cells for cells with CLP=0, an unspecified
CDVT whi ch can be known by ot her neans, and an MCR and MFS which are
unspeci fi ed because they are inapplicable. Frame discard is enabl ed
in both the forward and backward directions. Tagging is not enabl ed
in either direction.

The <pcr>, <scr>, <nbs>, <cdvt>, <ncr> and <nfs> are represented as
decimal integers, with range as defined in Section 6. See section
2.2 regarding the om ssion of |eading zeros in decinm
representations.

5.6.1.10 The 'abrParns’ attribute

When present, the 'abrParms’ attribute is used to indicate the ’
additional’ ABR parameters specified in the UNI 4.0 signaling
specification [5]. There can be several 'abrParns’ lines in an SDP
descri ption.

The "abrParns’ nedia attribute line is structured as foll ows:
a=abr Par ns: <di r ect i onFl ag><nr ne<t r re<cdf ><adt f >

The <directionFlag> can be assigned the followi ng string values: "f",
"b" and "fb". "f" and "b" indicate the forward and backward
directions respectively. "fb" refers to both directions (forward and
backward). Conventions for the forward and backward directions are
per section 2.3.

The <directionFlag> is always specified. Except for the

<di rectionFlag>, the renaining paraneters can be set to "-" to

i ndicate that they are not specified, inapplicable or inplied.
However, there nust be some specified paraneters for the line to be
useful in an SDP description.

These paraneters are mapped into the ABR service paraneters in [6] in
t he manner descri bed bel ow These paraneters can be represented in
SDP as decimal integers, with fractions permtted for some. Details
of the meaning, units and applicability of these paraneters are in
[5] and [6].

In SDP, these paraneters are represented as the deci mal or hex
equi val ent of the binary fields nentioned bel ow
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R o m e e e e e e e e e e mee— oo - o +
| PARAMETER | MEANI NG | FIELD SI ZE |
R T o e e e e +
| <nrme | Maxi mum nunber of cells per | 3 bits |
| | forward Resource Managenent cell | |
Fom e oo o e e e e e e e e e e eee— oo n o +
| <trne | Maxi mumtime between | 3 bits |
| | forward Resource Managenent cells]| |
R T o e e e e +
| <cdf> | Cutoff Decrease Factor | 3 bits |
Fom e o m e e e e e e e e e eee o on e +
| <adtf> | Allowed Cell Rate Decrease | 10 bits |
| | Time Factor | |
N o e e e e e e e e e e e e e m e e o Tt +

5.6.1.11 The 'abrSetup’ attribute
When present, the 'abrSetup’ attribute is used to indicate the ABR
paraneters needed during call/connection establishment (Section
10.1.2.2 of the UNI 4.0 signaling specification [5]). This line is
structured as foll ows:
a=abr Set up: <fi cr ><hi cr ><ft be><bt be><crnrtt><frif><brif><frdf ><brdf >

These paraneters are defined as foll ows:
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R o m e e e e e e e e e e mee— oo - o +
| PARAMETER | MEANI NG | REPRESENTATI ON |
R T o e e e e +
| <ficr> | Forward Initial Cell Rate | Deci mal equival ent |
| | (Cells per second) | of 24-bit field |
Fom e oo o e e e e e e e e e e eee— oo n o +
| <bicr> | Backward Initial Cell Rate | Decimal equival ent |
| | (Cells per second) | of 24-bit field |
R T o e e e e +
| <ftbe> | Forward transient buffer | Deci mal equival ent |
| | exposure (Cells) | of 24-bit field |
Fom e oo o e e e e e e e e e e eee— oo n o +
| <btbe> | Backward transient buffer | Decimal equival ent |
| | exposure (Cells) | of 24-bit field |
R T o e e e e +
| <crmrtt> | Cunulative RMround-trip time | Deci mal equival ent |
| | (M croseconds) | of 24-bit field |
Fom e oo o e e e e e e e e e e eee— oo n o +
| <frif> | Forward rate increase factor | Decimal integer |
| | (used to derive cell count) | 0 -15 |
R T o e e e e +
| <brif> | Backward rate increase factor | Decimal integer |
| | (used to derive cell count) | 0 -15 |
Fom e oo o e e e e e e e e e e eee— oo n o +
| <frdf> | Forward rate decrease factor | Decimal integer |
| | (used to derive cell count) | 0 -15 |
R T o e e e e +
| <brdf> | Backward rate decrease factor | Decimal integer |
| | (used to derive cell count) | 0 -15 |
Fom e oo o e e e e e e e e e e eee— oo n o +

See Section 2.3 for a definition of the terns 'forward and
" backwar d’

If any of these paraneters in the 'abrSetup’ nmedia attribute line is
not specified, is inapplicable or is inplied, thenit is set to h "

5.6.1.12 The ’'bearerType’ attribute

When present, the 'bearerType’' attribute is used to indicate whether
the underlying bearer is an ATM PVC SPVC, an ATM SVC, or a subchanne
within an existing ATM SVC/ PVC/ SPVC. Additionally, for ATM SVCs and
AAL2 CI D connections, the 'bearerType’ attribute can be used to

i ndi cate whether the media gateway initiates connection set-up via
bearer signaling (Q 2931-based or Q 2630.1 based). The format of the
"bearerType’ nedia attribute line is as foll ows:
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a=bear er Type: <bearerType> <l ocal I nitiation>
The <bearerType> field can take on the follow ng string val ues:

"PVC', "SVC', "CID', with semantics as defined above. Here, "PVC
i ncl udes both the PVC and SPVC cases.

In the case when the underlying bearer is a PVCSPVC, or a CID
assigned by the M3C rather than through bearer signaling, the
<locallnitiation> flag can be omtted or set to "-". In the case
when bearer signaling is used, this flag can be onitted when it is
known by default or by other neans whether the nedi a gateway
initiates the connection set-up via bearer signaling. Only when this
is to be indicated explicitly that the <locallnitiation> flag takes
on the values of "on" or "off". An "on" value indicates that the
medi a gateway is responsible for initiating connection set-up via
bearer signaling (SVC signhaling or Q 2630.1 signaling), an "off"
val ue indicates otherw se.

5.6.1.13 The 'lij’ attribute

When present, the 'lij’ attribute is used to indicate the presence of
a connection that uses the Leaf-initiated-join capability described
in UNl 4.0 [5], and to optionally describe paranmeters associated with
this capability. The format of the 'Iij’ media attribute line is as
fol | ows:

a=lij: <sci><lsn>

The <sci > (screening indication) is a 4-bit field expressed as a
decimal or hex integer. It is defined in the UNI 4.0 signaling
specification [5]. It is possible that the values of this field wll
be defined later by the ATM= and/or ITU  Currently, all values are
reserved with the exception of 0, which indicates a 'Network Join

wi t hout Root Notification’

The <l sn> (|l eaf sequence number) is a 32-bit field expressed as a
decimal or hex integer. Per the UNI 4.0 signaling specification [5],
it is used by a joining |leaf to associ ate nessages and responses
during LIJ (leaf initiated join) procedures.

Each of these fields can be set to a "-" when the intention is to not
specify themin an SDP descri ptor
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5.6.1.14 The 'anycast’ attribute

VWhen present, the ’anycast’ attribute line is used to indicate the
applicability of the anycast function described in UNI 4.0 [5].
Optional parameters to qualify this function are provided. The fornmat
of the 'anycast’ attribute is:

a=anycast: <atnGroupAddress> <cdStd> <conScpTyp> <conScpSel >

The <at m& oupAddress> is per Annex 5 of UNI 4.0 [5]. Wthin an SDP
descriptor, it can be represented in one of the formats (NSAP, E. 164,
GW D/ ALI AS) described el sewhere in this document.

The remai ni ng subparanmeters mrror the connection scope sel ection
information elenent in UNI 4.0 [5]. Their neaning and representation
is as shown bel ow

PARAMETER MEANI NG REPRESENTATI ON
<cdSt d> Codi ng standard for the Deci mal or hex
connecti on scope selection IE equi val ent of
Definition: UNl 4.0 [5] 2 bits
<conScpTyp> Type of connecti on scope Deci mal or hex
Definition: UNI 4.0 [5] equi val ent of
4 bits
<conScpSel > Connection scope sel ection Deci mal or hex
Definition: UNl 4.0 [5] equi val ent of
8 bits

Currently, all values of <cdStd> and <conScpTyp> are reserved with
the exception of <cdStd> = 3 (ATMF codi ng standard) and <conScpTyp> =
1 (connection scope type of 'organizational’).

Each of these fields can be set to a when the intention is to not

specify themin an SDP descri ptor
5.6.1.15 The ’'cache’ attribute

This attribute is used to enable SVC caching. This attribute has the
follow ng format:

a=cache: <cacheEnabl e><cacheTi nmer >
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The <cacheEnabl e> fl ag i ndi cates whether caching is enabled or not,
corresponding to the string values of "on" and "off" respectively.

The <cacheTi mer> indicates the period of inactivity follow ng which
the SVCis to be released by sending an SVC rel ease nessage into the
network. This is specified as the decimal or hex equivalent of a
32-bit field, indicating the timeout in seconds. As usual, |eading
zeros can be omtted. For instance,

a=cache: on 7200

inplies that the cached SVC is to be deleted if it is idle for 2
hours.

The <cacheTi mer> can be set to "-" if it is inapplicable or inplied
5.6.1.16 The 'bearerSiglE attribute

ATM si gnal i ng standards provi de 'escape nechani sns’ to represent,

si gnal and negotiate higher-layer paraneters. Exanples are the B-HLI
and B-LLI IEs specified in ITU Q 2931 [15], and the user-to-user
informati on el enent described in I TU Q 2957 [48].

The ’'bearerSi gl E (bearer signaling information elenent) attribute is
defined to allow a simlar escape mechani smthat can be used with
these ATM SDP conventions. The format of this nmedia attribute |ine
is as foll ows:

a=bearer Si gl E: <bearerSi gl EType> <bearer Si gl ELng> <bear er Si gl Eval >

When an 'bearerSiglE media attribute line is present, all its
subparameters are mandatory. The "Ox" prefix is not used since these
are always represented i n hex.

The <bearer Si gl EType> is represented as exactly 2 hex digits. It is
the unique IE identifier as defined in the | TU Q series standards.
Leading zeros are not omtted. Sone pertinent values are 7E (User-
user |E per I TU Q 2957 [48]), 5F (B-LLI IE) and 5D (B-HLI IE). B-LLI
and B-HLI, which stand for Broadband Low | ayer Information and

Br oadband Hi gh-1layer Infornmation respectively, are defined in I TU

Q 2931 [15]. Both of these refer to |layers above the ATM adaptati on
| ayer.

The <bearer Si gl ELng> consists of 1-4 hex digits. It is the length of
the information el enent in octets. Leading zeros nmay be onmitted.
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The <bearerSiglEVal > is the value of the information el enent,
represented as a hexadecinmal bit map. Although the size of this bit
map i s network/ service dependent, setting an upper bound of 256
octets (512 hex digits) is adequate. Since this a bit map, |eading
zeros should not be omitted. The nunber of hex digits in this bit nmap
is even.

5.6.2 ATM Adapt ati on Layer (AAL) attributes

The following is a sumary |ist of the SDP nedia attributes that can
be used to describe the ATM Adaptati on Layer (AAL). These are
detailed in subsequent subsecti ons.

* The 'aal App’ attribute, which is used to point to the
controlling standard for an application |ayer above the ATM
adapt ati on | ayer.

* The 'cbrRate’ attribute, which represents the CBR rate octet
defined in Table 4-6 of ITU Q 2931 [15].

* The 'sbc’ attribute, which denotes the subchannel count in the
case of n x 64 clear channel communi cati on.

* The 'clkrec’ attribute, which indicates the clock recovery
met hod for AAL1 unstructured data transfer (UDT).

* The 'fec’ attribute, which indicates the use of forward error
correction.

* The "prtfl’ attribute, which indicates indicate the fill |evel
of partially filled cells.

* The 'structure’ attribute, which is used to indicate the
presence or absence of AAL1l structured data transfer (SDT), and
the size of the SDT bl ocks.

* The ' cpsSDUsize' attribute, which is used to indicate the
maxi mum si ze of the CPCS SDU payl oad.

* The 'aal 2CPS' attribute, which is used to indicate that an AAL2
CPS subl ayer as defined in ITU1.363.2 [13] is associated with
the VCC referred to inthe 'm line. Optionally, it can be
used to indicate selected CPS options and paraneter val ues for
this VCC

* The 'aal 2CPSSDUrate’ attribute, which is used to place an upper
bound on the SDU bit rate for an AAL2 CI D
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* The ’aal 2sscs366lunassured’ attribute, which is used to
i ndi cate the presence of an AAL2 SSCS subl ayer w th unassured
transm ssion as defined in ITU1.366.1 [12]. Optionally, it
can be used to indicate selected options and paraneter val ues
for this SSCS

* The ’aal 2sscs366lassured’ attribute, which is used to indicate
the presence of an AAL2 SSCS subl ayer with assured transm ssion
as defined in ITU1.366.1 [12]. Optionally, it can be used to
i ndi cate sel ected options and parameter values for this SSCS

* The ’aal 2sscs3662’ attribute, which is used to indicate the
presence of an AAL2 SSCS subl ayer as defined in I TU |.366. 2.
Optionally, it can be used to indicate selected options and
paraneter values for this SSCS

* The 'aal 5sscop’ attribute, which is used to indicate the
exi stence of an SSCOP protocol |ayer over an AAL5 CPS | ayer,
and the paraneters which pertain to this SSCOP | ayer.

5.6.2.1 The "aal App’ attribute

When present, the 'aal App’ attribute is used to point to the
controlling standard for an application |ayer above the ATM
adaptation layer. The format of the 'aal App’ nedia attribute line is
as foll ows:

a=aal App: <appd ass> <oui > <appl d>
If any of the subparaneters, <appCd ass>, <oui> or <appld> is neant
to be left, unspecified, it is set to "-". However, an 'aal App’
attribute line with all subparameters set to "-" carries no
i nformati on and should be omtted.

The <appC ass>, or application class, field can take on the string
val ues |isted bel ow

This list is not exhaustive. An "X-" prefix should be used with
<appCd ass> val ues not |isted here.

<appd ass> Meani ng

"itu_h323c" Annex C of H. 323 which specifies direct
RTP on AAL5 [45].

"af 83" af - vt oa- 0083. 001, whi ch specifies

vari abl e size AAL5 PDUs with PCM voi ce
and a null SSCS [46].
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" AAL5_SSCOP" SSCOP as defined in | TU Q 2110 [43]
runni ng over an AAL5 CPS [21].
No information is provided regarding
any | ayers above SSCOP such as Service
Speci fic Coordi nati on Function (SSCF)
| ayers.

" SSCS with unassured transm ssi on,

per 1TU1.366.1 [12].

"itu_i 3661 _unassured

"itu_i 3661 assured" SSCS with assured transni ssion
per ITU1.366.1 [12]. This uses SSCOP [43].

"itu_i 3662" SSCS per 1 TU 1.366.2 [13].
"itu_i3651" Frame relay SSCS per ITU I.365.1 [39].
"itu_i 3652" Servi ce-specific coordination function,

as defined in ITU I.365.2, for Connection
Oiented Network Service (SSCF- CONS) [40].
Thi s uses SSCOP [43].

"itu_i3653" Servi ce-specific coordi nation function,
as defined in ITU I.365.3, for Connection
Oiented Transport Service (SSCF-COTS) [41].
Thi s uses SSCOP [43].

"itu_i3654" HDLC Servi ce-specific coordination function,
as defined in ITU1.365.4 [42].

" FRF5" Use of the FRF.5 frame relay standard [53],
which references 1TU I.365.1 [39].

" FRF8" Use of the FRF. 8.1 frane relay standard [54].
This inplies a null SSCS and the mappi ng of
the frame relay header into the ATM header

"FRF11" Use of the FRF. 11 frame relay standard [55].

"itu_h2221" Use of the ITU standard H. 222.1 for
audi ovi sual conmmuni cation over AAL5 [51].

The <oui >, or Organizationally Unique Identifier, refers to the
organi zati on responsible for defining the <appld> or Application
Identifier. The <oui>is maintained by the IEEE. One of its uses is
in 802 MAC addresses. It is a three-octet field represented as one
to six hex digits. Since this is always represented in hex, the "O0x"
prefix is not used. Leading zeros may be omitted.
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The <appl d> subparaneter refers to the application ID, a hex number
consisting of up to 8 digits. Leading zeros may be omtted. The
"Ox" prefix is not used, since the representation is always
hexadecimal. Currently, the only organization that has defined
application identifiers is the ATMforum These have been defined in
the context of AAL2 ([44], [52], Section 5 of [61]). Wthin SDP,
these can be used with <appC ass> = itu_i 3662. The <oui > val ue for
the ATM forumis 0x00AO3E

In the followi ng exanple, the aal App nedia attribute line is used to
i ndi cate 'Loop Enul ati on Service using CAS (POTS only) without the
Enmul at ed Loop Control Protocol (ELCP) [52]. The Application IDis
defined by the ATMforum [61]. The SSCS used is per ITU |.366.2
[13].

a=aal App:itu_i 3662 AO3E A
If | eading zeros are not dropped, this can be represented as:

a=aal App:itu_i 3662 00AO03E 0000000A

Since application identifiers have been specified only in the context
of the AAL2 SSCS defined in ITU I.366.2 [13],the <appd ass> can be
set to '-' without ambiguity. The aal App nedia attribute |ine can be
reduced to:

a=aal App: - AO3E A
or

a=aal App: - O00AO3E 0000000A

5.6.2.2 The 'cbrRate’ attribute

When present, the 'chrRate’ attribute is used to represent the CBR
rate octet defined in Table 4-6 of 1TU Q 2931 [15]. The format of
this nedia attribute line is:

a=cbr Rat e: <chr Rat e>
Here, <cbrRate> is represented as exactly two hex digits. The "0x"

prefix is omtted since this paraneter is always represented in hex.
Val ues currently defined by the I TU are:

Kumar & Most af a St andards Track [ Page 48]



RFC 3108 ATM SDP May 2001

T o m e e e e e e e e e e e e e e e e e e e e e e eme—— o - +
| VALUE | MEANI NG |
| (hex) | |
R oot o e e e e e e e e e e e e e e e e e e e e e e oo oo +
| 01 | 64 kbps |
Fom e e o - o m m e e e e e e e e e e e e e e e e e e e e mee— o on +
| 04 | 1544 kbps |
Fomm e oo - o m e e e e e e e e e e e e e e e e e e e e e e emamao o +
| 05 | 6312 kbps |
R oot o e e e e e e e e e e e e e e e e e e e e e e oo oo +
| 06 | 32064 kbps |
Fom e e o - o m m e e e e e e e e e e e e e e e e e e e e mee— o on +
| 07 | 44736 kbps |
Fomm e oo - o m e e e e e e e e e e e e e e e e e e e e e e emamao o +
| 08 | 97728 kbps |
R oot o e e e e e e e e e e e e e e e e e e e e e e oo oo +
| 10 | 2048 kbps |
Fom e e o - o m m e e e e e e e e e e e e e e e e e e e e mee— o on +
| 11 | 8448 kbps |
Fomm e oo - o m e e e e e e e e e e e e e e e e e e e e e e emamao o +
| 12 | 34368 kbps |
R oot o e e e e e e e e e e e e e e e e e e e e e e oo oo +
| 13 | 139264 kbps |
Fom e e o - o m m e e e e e e e e e e e e e e e e e e e e mee— o on +
| 40 | n x 64 kbps |
Fomm e oo - o m e e e e e e e e e e e e e e e e e e e e e e emamao o +
| 41 | n x 8 kbps |
R oot o e e e e e e e e e e e e e e e e e e e e e e oo oo +

It is preferable that the cbrRate attribute be onmtted rather than

set to an unspecified value of "-", since it conveys no infornmation
in the latter case.

5.6.2.3 The 'sbc’ attribute

The "sbc’ nedia attribute |ine denotes the subchannel count and is
meani ngful only in the case of n x 64 clear channel comrunication. A
clear n x 64 channel can use AAL1 (ATM forum af-vtoa-78) or AAL2
adaptation (1 TU I.366.2). Although no such standard definition
exists, it is also possible to use AALS5 for this purpose. An n x 64
clear channel is represented by the encodi ng nanes of "X-CCD' and
"X-CCD-CAS" in Table 2

The format of the 'sbc’ nmedia attribute line is as foll ows:

a=sbc: <sbc>
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Here, <sbc> can be expressed as a decimal or hex integer. This
attribute indicates the nunber of DSOs in a T1 or E1l frane that are
aggregated for transmtting clear channel data. For T1-based
applications, it can take on integral values in the inclusive range
[1...24]. For El-based applications, it can take on integral values
in the inclusive range [1...31]. When onitted, other means are to be
used to deternine the subchannel count.

Use of the 'sbc’ attribute provides a direct way to indicate the
nunber of 64 kbps subchannels bundled into an n x 64 clear channel
An alternate nechanismto indicate this exists within the SDP

bandwi dth information, or 'b’, Iline [1]. |In this case, instead of
speci fyi ng the nunber of subchannels, the aggregate bandwi dth in kbps
is specified. The syntax of the 'b’ line, copied verbatimfrom]/[1],

is as foll ows:
b=<nvodi fi er >: <bandwi dt h- val ue>
In the case of n x 64 clear channels, the <nodifier> is assigned a
text string value of "AS', indicating that the b’ line is
application-specific. The <bandw dt h-val ue> parameter, which is a
deci mal nunber indicating the bandwidth in kbps, is limted to one of
the following values in the n x 64 clear channel application context:
64, 128, 192, 256, 320, 384, 448, 512, 576, 640, 704, 768, 832,
896, 960, 1024, 1088, 1152, 1216, 1280, 1344, 1408, 1472, 1600,
1664, 1728, 1792, 1856, 1920, 1984
Thus, for n x 64 circuit node data service,
a=sbc: 6
is equivalent to
b=AS: 384
The nedia attribute line
a=sbc: 2

is equivalent to

b=AS: 128
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5.6.2.4 The 'clkrec’ attribute

When present, the clkrec’ attribute is used to indicate the clock
recovery nethod. This attribute is neaningful in the case of AALl
unstructured data transfer (UDT). The format of the 'clkrec’ nedia
attribute line is as follows:

a=cl krec: <cl krec>

The <cl krec> field can take on the followi ng string val ues: "NULL",

"SRTS" or "ADAPTIVE"'. SRTS and adaptive clock recovery are defined
inITU1.363.1 [10]. "NULL" indicates that the stream(e.g., T1/El)
encapsul ated in ATMis synchronous to the ATM network or is retimed,
before AAL1 encapsul ation, via slip buffers.

5.6.2.5 The "fec’ attribute

When present, the 'fec’ attribute is used to indicate the use of
forward error correction. Currently, there exists a forward error
correction nethod defined for AALL1 in ITUI1.363.1 [10]. The format
of the "fec’ nmedia attribute line is as foll ows:

a=f ec: <f ecEnabl e>

The <fecEnable> flag indicates the presence of absence of Forward
Error Correction. It can take on the string values of "NULL",
"LOSS_SENSI Tl VE" and "DELAY_SENSI TI VE'. An "NULL" value inplies
disabling this capability. FEC can be enabled differently for

del ay-sensitive and | oss-sensitive connections.

5.6.2.6 The "prtfl’ attribute
VWhen present, the 'prtfl’ attribute is used to indicate the fil
| evel of cells. Wen this attribute is absent, then other neans
(such as provisionable defaults) are used to determ ne the presence
and |l evel of partial fill.
This attribute indicates the nunmber of non-pad payl oad octets, not
i ncludi ng any AAL SAR or convergence subl ayer octets. For exanple,
in some AAL1 applications that use partially filled cells with
padding at the end, this attribute indicates the nunber of |eading
payl oad octets not including any AAL over head.
The format of the '"prtfl’ media attribute line is as foll ows:

a=prtfl:<partialFill>

Here, <partial Fill> can be expressed as a decimal or a hex integer.
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In general, permitted values are integers in the range 1 - 48
inclusive. However, this upper bound is different for different

adapt ati ons since the AAL overhead, if any, is different. If the
specified partial fill is greater than or equal to the maximnumfill,
then conplete fill is used. Using a 'partial’ fill of 48 always

di sables partial fill.

In the AAL1 context, this nedia attribute Iine applies uniformy to
both P and non-P cells. In AAL1 applications that do not distinguish
between P and non-P cells, a value of 47 indicates conplete fil

(i.e., the absence of partial fill). In AAL1 applications that

di stinguish between P and non-P cells, a value of 46 indicates no
padding in P-cells and a paddi ng of one in non-P cells.

If partial fill is enabled (i.e there is padding in at |east sone
cells), then AAL1 structures must not be split across cel

boundaries. These shall fit in any cell. Hence, their size shall be
| ess than or equal to the partial fill size. Further, the partial
fill size is preferably an integer nultiple of the structure size.

If not, then the partial fill size stated in the SDP description
shall be truncated to an integer nultiple (e.g., a partial fill size

of 40 is truncated to 36 to support six 6 x 64 channels).
5.6.2.7 The 'structure’ attribute

This attribute applies to AAL1 connections only. \When present, the’
structure’ attribute is used to indicate the presence or absence of
structured data transfer (SDT), and the size in octets of the SDT

bl ocks. The format of the ’'structure’ nedia attribute line is as
fol |l ows:

a=structure: <structureEnabl e> <bl ksz>

where the <structureEnable> flag indicates the presence of absence of
SDT. It can take on the values of "on" or "off". An "on" val ue
implies AAL1 structured data transfer (SDT), while an "of f" val ue
inplies AAL1 unstructured data transfer (UDT).

The bl ock size field, <blksz> is an optional 16-bit field [15] that
can be represented in decinmal or hex. It is set to a "-" when not
applicable, as in the case of unstructured data transfer (UDT). For
SDT, it can be set to a "-" when <blksz> is known by other neans.
For instance, af-vtoa-78 [7] fixes the structure size for n x 64
service, with or without CAS. The theoretical maxi num val ue of

<bl ksz> i s 65,535, although nbst services use nuch |ess.
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5.6.2.8 The 'cpsSDUsi ze' attribute

VWhen present, the ’cpsSDUsi ze’ attribute is used to indicate the
maxi mum si ze of the CPCS SDU payl oad. There can be several ’
cpsSDUsi ze' lines in an SDP description

The format of this nedia attribute line is as foll ows:
a=cpsSDUsi ze: <di recti onFl ag><cpcs>

The <directionFlag> can be assigned the followi ng string values: "f",
"b" and "fb". "f" and "b" indicate the forward and backward
directions respectively. "fb" refers to both directions (forward and
backward). Conventions for the forward and backward directions are
per section 2.3.

The <cpcs> fields is a 16-bit integer that can be represented in
decimal or in hex. The nmeaning and val ues of these fields are as

fol | ows:

Appli cation Field Meani ng Val ues
AALS <cpcs> Maxi mum CPCS- SDU si ze 1- 65,535
AAL2 <cpcs> Maxi mum CPCS- SDU si ze 45 or 64

5.6.2.9 The 'aal 2CPS attri bute

When present, the 'aal 2CPS attribute is used to describe paraneters
associ ated with the AAL2 CPS | ayer.

The format of the 'aal 2CPS nedia attribute line is as foll ows:
a=aal 2CPS: <ci dLower Li m t ><ci dUpper Li m t ><ti ner CU> <si nplifi edCPS>

Each of these fields can be set to a when the intention is to not

specify themin an SDP descri ptor

The <ci dLowerLimt> and <ci dUpperLint> can be assigned integer
val ues between 8 and 255 [11], with the Iimtation that

<ci dUpperLinmt> be greater than or equal to <cidLowerLimt>. For

i nstance, for POTS applications based on [52], <cidLowerLimt> and
<ci dUpperLimt> can have val ues of 16 and 223 respectively.

The <timerCU> integer represents the "conbi ned use" timerCU defined
in1TUI1.363.2. This tinmer is represented as an integer nunber of

m croseconds. It is represented as the deci nal integer equival ent of
32 bits.
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The <sinplifiedCPS> paraneter can be assigned the values "on" or
"off". When it is "on", the AAL2 CPS sinplification described in
[52] is adopted. Under this sinplification, each ATM cell contains
exactly on AAL2 packet. |If necessary, octets at the end of the cel
are padded with zeros. Since the <tinmerCU> value in this context is
always 0, it can be set to "-".

5.6.2.10 The 'aal 2CPSSDUr ate’ attri bute

When present, the 'aal 2CPSSDUrate’ attribute is used to place an
upper bound on the SDU bit rate for an AAL2 CID. This is useful for
limting the bandwi dth used by a CID, specially if the CIDis used
for frame node data defined in [13], or with the SSSAR defined in
[12]. The format of this nedia attribute line is as foll ows:

a=aal 2CPSSDUr at e: <f SDUr at e><bSDUr at e>

The fSDUrate and bSDUrate are the maxi num forward and backward SDU
rates in bits/second. These are represented as deci mal integers,
with range as defined in Section 6. |If any of these paraneters in
these nedia attribute lines is not specified, is inapplicable or is
inplied, then it is set to "-".

5.6.2.11 The 'aal 2sscs3661lunassured’ attribute

When present, the 'aal 2sscs366lunassured’ attribute is used to
indicate the options that pertain to the unassured transm ssion SSCS
defined in ITU1.366.1 [12]. This SSCS can be selected via the

aal App attribute defined below, or by virtue of the presence of the’
aal 2sscs366lunassured’ attribute. The format of this nedia attribute
line is as follows:

a=aal 2sscs366lunassured: <ted> <rastiner> <fsssar> <bsssar>

Each of these fields can be set to a "-" when the intention is to not
specify themin an SDP descri ptor

The <ted> flag indicates the presence or absence of transm ssion

error detection as defined in 1.366.1. It can be assigned the val ues
of "on" or "off". An "on" value indicates presence of the
capability.

The <rastiner> subparaneter indicates the SSSAR reassenbly tiner in
m croseconds. It is represented as the deci mal equival ent of 32
bits.
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The <fsssar> and <bsssar> fields are 24-bit integers that can be
represented in decimal or in hex. The meaning and val ues of the
<fsssar> and <bsssar> fields are as foll ows:

Field Meani ng Val ues

<f sssar > Maxi mum SSSAR- SDU si ze 1- 65, 568
forward direction

<bsssar > Maxi mum SSSAR- SDU si ze 1- 65, 568
backward direction

If present, the SSTED (Service-Specific Transm ssion Error Detection)
subl ayer is above the SSSAR (Service-Specific Segmentation and
Reassenbl y) sublayer [12]. Since the maxi num size of the SSTED- SDUs
can be derived fromthe maxi nrum SSSAR- SDU si ze, it need not be

speci fied separately.

5.6.2.12 The 'aal 2sscs366lassured’ attribute

When present, the *aal 2sscs366lassured’ attribute is used to indicate
the options that pertain to the assured transm ssion SSCS defined in
ITU1.366.1 [12] on the basis of ITU Q2110 [43]. This SSCS can be
sel ected via the aal App attribute defined bel ow, or by virtue of the
presence of the ’'aal 2sscs366lassured’ attribute. The format of this
media attribute line is as foll ows:

a=aal 2sscs366lassured: <rastinmer> <fsssar> <bsssar> <fsscopsdu>
<bsscopsdu><f sscopuu> <bsscopuu>

Each of these fields can be set to a "-" when the intention is to not

specify themin an SDP descri ptor.

The <rastinmer> subparaneter indicates the SSSAR reassenbly tiner in
m croseconds. It is represented as the deci mal equival ent of 32
bits.

The <fsssar> and <bsssar> fields are 24-bit integers that can be
represented in decimal or in hex. The <fsscopsdu>, <bsscopsdu>,

<f sscopuu> and <hsscopuu> fields are 16-bit integers that can be
represented in decimal or in hex. The neaning and val ues of these
fields is as follows:

Field Meani ng Val ues

<f sssar > Maxi mum SSSAR- SDU si ze 1- 65, 568
forward direction
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<bsssar > Maxi mum SSSAR- SDU si ze 1- 65,568
backward direction

<f sscopsdu> Maxi num SSCOP- SDU si ze 1- 65,528
forward direction

<bsscopsdu> Maxi mum SSCOP- SDU si ze 1- 65,528
backward direction

<f sscopuu> Maxi mum SSCOP- WU field 1- 65,524
size, forward direction

<bsscopuu> Maxi mum SSCOP- WU fi el d 1- 65,524
size, backward direction

The SSTED (Service-Specific Transm ssion Error Detection) sublayer is
above the SSSAR (Service-Specific Segnentation and Reassenbly)

subl ayer [12]. The SSADT (Service-Specific Assured Data Transfer)
subl ayer is above the SSTED subl ayer. Since the maxi mum size of the
SSTED- SDUs and SSADT- SDUs can be derived fromthe maxi mum SSSAR- SDU
size, they need not be specified separately.

The SSCOP protocol defined in [43] is used by the Assured Data
Transfer service defined in [12]. In the context of the ITUI.366.1
SSCS, it is possible to use the 'aal 2sscs366lassured’ attribute to
limt the maxi mum sizes of the SSCOP SDUs and UU (user-to-user)
fields in either direction. Note that it is necessary for the
paraneters on the 'aal 2sscs366lassured’ nedia attribute line to be
consistent with each other.

5.6.2.13 The 'aal 2sscs3662’ attribute

VWhen present, the *aal 2sscs3662’ attribute is used to indicate the
options that pertain to the SSCS defined in ITU1.366.2 [13]. This
SSCS can be selected via the aal App attribute defined bel ow, or by
the presence of the ’aal 2sscs3662’' attribute.

The format of this nmedia attribute line is as foll ows:

a=aal 2sscs3662: <sap> <circuitMde> <franeMde> <faxDenod>
<cas> <dtnf> <nfall> <nfrl1> <nfr2>
<PCMencodi ng> <f maxFrame> <bmaxFr ame>
Each of these fields can be set to a "-" when the intention is to not
specify themin an SDP descriptor. Additionally, the values of these
fields need to be consistent with each other. Inconsistencies should
be flagged as errors.
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The <sap> field can take on the followi ng string values: "AUD O and
"MULTI RATE". These correspond to the audio and nultirate Service
Access Points (SAPs) defined in ITU I. 366. 2.

For the nultirate SAP, the follow ng paraneters on the aal 2sscs3662
attribute line do not apply: <faxDenpd>, <cas>, <dtnf>, <nfall>,
<nfrl>  <nfr2> and <PCMencodi ng>. These are set to "-" for the
multirate SAP.

The <circuitMde> flag indicates whether the transport of circuit
node data is enabl ed or disabled, corresponding to the string val ues
of "on" and "off" respectively. For the multirate SAP, it cannot
have a value of "off". For the audio SAP, it can be assigned a val ue
of "on", "off" or "-". Note that the <sbc> attribute, defined

el sewhere in this docunent, can be used to specify the nunmber of 64

kbps subchannel s bundled into a circuit node data channel

The <franmeMobde> flag indi cates whether the transport of frame node
data is enabled or disabled, corresponding to the string val ues of
"on" and "of f" respectively.

The <faxDenod> flag indi cates whether facsinile denodul ati on and
renodul ati on are enabl ed or disabled, corresponding to the string
val ues of "on" and "off" respectively.

The <cas> flag indicates whether the transport of Channel Associ ated
Signaling (CAS) bits in AAL2 type 3 packets is enabled or disabled,
corresponding to the string values of "on" and "off" respectively.

The <dtnf> flag indicates whether the transport of DTM dialled
digits in AAL2 type 3 packets is enabled or disabled, corresponding
to the string values of "on" and "off" respectively.

The <nfall> flag indicates whether the transport of M- dialled digits
in AAL2 type 3 packets is enabled or disabled, corresponding to the
string values of "on" and "off" respectively. This flag enables M
dialled digits in a generic manner, w thout specifying type (e.g.,

Rl, R2 etc.).

The <nfr1> flag i ndicates whether the transport, in AAL2 type 3
packets, of M- dialled digits for signaling systemRl is enabl ed or
di sabl ed, corresponding to the string values of "on" and "of f"
respectivel y.

The <nfr2> flag indicates whether the transport, in AAL2 type 3
packets, of M- dialled digits for signaling systemR2 is enabl ed or
di sabl ed, corresponding to the string values of "on" and "of f"
respectively.
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The <PCMencodi ng> field indicates whether PCM encoding, if used, is
based on the A-law or the Mu-law. This can be used to qualify the ’
generic PCM codec stated in some of the AAL2 profiles. The
<PCMencodi ng> field can take on the string values of "PCVA'" and

" PCMJ' .

The <fmaxFrame> and <bnmaxFrame> fields are 16-bit integers that can
be represented in decimal or in hex. The nmeaning and val ues of the
<f maxFrame> and <bmaxFranme> fields are as foll ows:

Field Meani ng Val ues

<f maxFr ame> Maxi mum | ength of a 1- 65,535
frame node data unit,
forward direction

<bmaxFr anme> Maxi mum | ength of a 1- 65,535
frane node data unit,
backward direction

5.6.2.14 The 'aal 5sscop’ attribute

When present, the 'aal 5sscop’ attribute is used to indicate the
exi stence of an SSCOP [43] protocol |ayer over an AAL5 CPS | ayer
[21], and the paraneters which pertain to this SSCOP | ayer. SSCOP
over AAL5 can al so be selected via the aal App attribute defined
bel ow. The format of the ’aal 5sscop’ nedia attribute line is as
fol |l ows:

a=aal 5sscop: <fsscopsdu> <bsscopsdu> <fsscopuu> <bsscopuu>
Each of these fields can be set to a "-" when the intention is to not
specify themin an SDP descri ptor

The representation, meani ng and val ues of the <fsscopsdu>,
<bsscopsdu>, <fsscopuu> and <bsscopuu> fields are identical to those
for the 'aal 2sscs366lassured’ media attribute line (Section
5.6.2.12). Note that it is necessary for the paraneters on the

aal 5sscop’ nedia attribute line to be consistent with each ot her

5.6.3 Service attributes
The following is a summary list of the SDP nmedia attributes that can
be used to describe the services that use the ATM Adaptation Layer

(AAL). These attributes are detailed in subsequent subsections.

* The "atnmmap’ attribute. |In the AAL1 and AAL5 contexts, this is
used to dynam cally nmap payl oad types into codec strings.
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* The ’'silenceSupp’ attribute, used to indicate the use of of
voice activity detection for silence suppression, and to
optionally parameterize the silence suppression function

* The "ecan’ attribute, used to indicate the use of of echo
cancel lation, and to paraneterize the this function

* The 'gc’ attribute, used to indicate the use of of gain
control, and to paraneterize the this function

* The 'profileDesc’ attribute, which can be used to describe AAL2
profiles. Al though any AAL2 profile can be so described, this
attribute is useful for describing, at connection establishnent
time, customprofiles that nmight not be known to the far end.
This attribute applies in the AAL2 context only.

* The 'vsel’' attribute, which indicates a prioritized list of 3-
tuples for voice service. Each 3-tuple indicates a codec, an
optional packet |length and an optional packetization period.
This conmplenments the "m line informati on and shoul d be
consistent with it.

* The 'dsel’ attribute, which indicates a prioritized list of 3-
tupl es for voiceband data service. Each 3-tuple indicates a
codec, an optional packet |length and an optional packetization
period. This conplenents the 'm line information and shoul d
be consistent with it.

* The 'fsel’' attribute, which indicates a prioritized list of 3-
tuples for facsimle service. Each 3-tuple indicates a codec,
an optional packet |ength and an optional packetization period.
This conmplenments the "m line informati on and shoul d be
consistent with it.

*  The 'onewaySel’ attribute, which indicates a prioritized |ist
of 3-tuples for one direction of an asymmetric connection
Each 3-tuple indicates a codec, an optional packet |ength and
an optional packetization period. This conplenents the 'm
line informati on and should be consistent with it.

* The 'codecconfig’ attribute, which is used to represent the
contents of the single codec information elenment (IE) defined
inlTU Q 765.5 [57].

* The 'isup_usi’ attribute which is used to represent the bearer
capability information el enent defined in Section 4.5.5 of 1TU
Q931 [59], and reiterated as the user service infornmation
element (I1E) in Section 3.57 of ITU Q 763 [60].
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* The ’'uilLayerl Prot’ attribute, which is used to represent the
User Information Layer 1 protocol’ field within the bearer
capability information el ement defined in Section 4.5.5 of 1TU
Q 931 [59].

5.6.3.1 The "atmmap’ attribute

The "atmmap’ attribute is defined on the basis of the ’'rtpmap
attribute used in RFC 2327.

a=at nmap: <payl oadType> <encodi ngNane>

The 'atmmap’ attribute is used to dynamically map encodi ng nanes into
payl oad types. This is necessary for those encodi ng names whi ch have
not been assigned a static payload type through I ANA [31]. Payl oad
types and encodi ng techni ques that have been registered with | ANA for
RTP are retained for AAL1 and AALS.

The range of statically defined payload types is in the range 0-95.
Al static assignments of payload types to codecs are listed in [31].
The range of payl oad types defined dynamically via the 'atmmuap’
attribute is 96-127.

In addition to reiterating the payl oad types and encodi ng nanes in
[31], Table 2 defines non-standard encoding nanes (with "X-"
prefixes). Note that [31], rather than Table 2, is the authoritative
list of standard codec nanes and payl oad types in the ATM context.

Tabl e 2: Encodi ng Names and Payl oad Types

| Encodi ng Technique | Encodi ng Nane| Payl oad type |
oo Man e T T (Satioal 1y apped) |
5 kbps Arv | ramear 1T (matieal 1y Mol |
| Dual Tate 5. 376, 3kops| rrea T (aatcal 1y Mapmed |
eor At T | raw T T (Satoal 1y Mapped) |
| K wudi o coding | norzen T (st el 1y Mo |
| within 64 kbps | | |
o eI (Siaticai iy pped) |
e amp T e T I""'1'8';'5;;;;;:;.'.';"Ng;););aa;'I

| (normal /| ow conpl exi ty) |
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| Low conplexity
| CS-ACELP

| Nor rral

| CS-ACELP W | TU
| defined sil ence
| suppression

| Low conpl exity

| CS- ACELP W | TU
| defined sil ence
| suppressi on

| Dual rate 5.3/6.3
| kbps - high rate

| Dual rate 5.3/6.3

| kbps - lowrate

| Dual rate 5.3/6.3

| kbps - high rate w
| I'TU-defined silence
I

suppressi on

| Dual rate 5.3/6.3

| kbps - high rate w
| I'TU-defined silence
I

suppressi on

| n x 64 kbps d ear

| Channel wi thout CAS

| per af-vtoa-78 [7]

Kumar & Mbst af a
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|- |- |
| "X-Gr29a" | None, map dynamically |
| | |
|- | oo |

" X- Gr29b" None, map dynamically

| " X-Gr29ab" | None, map dynamically |
I I I
I I I
I I I
| oo | o |
| "X-Gr26-16" | None, map dynamically |
|- | oo |
| "X-Gr26-24" | None, map dynamically |
|-oo | o |
| "X-Gr26-40" | None, map dynamically |
oo | o |
| " X- Gr231- H | None, map dynamically |
| | |
| " X- Gr231-L" | None, map dynamically |

| "X-Gr27-16" | None, map dynamically |
S Eerar | T rener e dynami a1y |
Sk Errar | hene. e dynerioaily |
X ene, g aynamcaily |
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|n x 64 kbps d ear | "X-CCD-CAS" |

| Channel with CAS | |

| per af-vtoa-78 [7] | |
I

None, map dynamically

I
| GSM Ful | Rate | "GSM | 3 (Statically Mapped) |

vim i mie T T air T ene. e dynameai 1y
| o Enanced Full Raie | reomER | Nome. map dynam cally |
| Gond Enhanced it e oM | hene. map dynam caily
| Goun 3 Tax dommd, | B 3 | None. map dynam eal 17|
| redera sammd 1 ree Tl isai a1y vered) ]
| FED STD 1016 CELP | | |
e sk ia T e T s (aatieaiy vemed) |
s ke s ronae Tl s sl 1y oot ]
lre i Unen T ke T (aai a1y vered) ]

| Predictive Coding | | |

| L16 [3], Sixteen | "Lie" | 10 (Statically Mapped) |
| Bit Linear PCM | | |
| Doubl e channel | | |

| L16 [3], Sixteen | "L1ie" | 11 (Statically Mapped) |
| Bit Linear PCM | | |
| Single channel | | |

| QCELP [ 3] | QCELP | 12 (Statically Mapped) |
| WPEGUWPER audio | CWw | 14 (Statically epped) |
S S N
| DVI4, 11.025 KHz[3] | DVI 4 | 16 (Statically Mapped) |
| Dvia 22,05 ke (3] | ova | 17 (Statically Mepped) |
| WPEGL WE video | v | 32 (Statically Mepped) |
| WPEG 2 audiolvideo | weer |33 (Statically Mepped) |

| transport stream | | |
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| I'TU H 263 video | "H263" | 33 (Statically Mapped) |
1T K263 video | |'voe3 1008° | Meme, mup dynamcally |
| 1998 version | | |
IWEG 1 systemsirean | WIS | None, mp aynamically |
|VPEG 2 programsireant "M | None, mp dynamcally |
(Redundaney R ) None, mmp aynamicai iy
Nariabie raie DAz | oA | Nene, mp aynamcally |
I | ew e T |
opes T s e T |
R e T |
Lo, Bant B¢ Linear | "L | Neme, mp aynamcally |
| PCM | | |
I TUR Recomendation| | ETose | None, mp aynamcaily |

| BT.656-3 for | | |
| digital video | | |

| Adaptive Multirate | " FR- AMR" | None, map dynanically |
| -Full Rate (3GPP)[58]| | |
| oo |- | o |
| Adaptive Miultirate | " HR- AMR" | None, map dynamically |
| -Half Rate (3GPP)[58]| | |
| oo | | oo |
| Adaptive Multirate | "UMIS- AMR" | None, map dynam cally |
|- UMIS(3GPP) [58] | | |
| oo |- | o |
| Adaptive Miultirate | " AVR' | None, map dynamically |
| - Generic [ 58] | | |

5.6.3.2 The 'silenceSupp’ attribute
When present, the 'silenceSupp’ attribute is used to indicate the use
or non-use of silence suppression. The format of the ’silenceSupp’
media attribute line is as foll ows:

a=si | enceSupp: <sil enceSuppEnabl e> <si |l enceTi ner> <suppPref > <si dUse>
<f xnsl evel >
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If any of the paraneters in the silenceSupp nedia attribute line is
not specified, is inapplicable or is inplied, then it is set to "-"

The <sil enceSuppEnabl e> can take on val ues of or "off". If it

is "on", then silence suppression is enabl ed.

on

The <silenceTiner> is a 16-bit field which can be represented in

deci mal or hex. Each increnent (tick) of this timer represents a
mllisecond. The maxi mumvalue of this timer is between 1 and 3

m nutes. This tiner represents the tine-lag before silence
suppression kicks in. Even though this can, theoretically, be as |ow
as 1 ns, nost DSP al gorithns take nore than that to detect silence
Setting <silenceTinmer> to a large value (say 1 mnute> is equival ent
to disabling silence suppression within a call. However, idle
channel suppression between calls on the basis of silence suppression
is still operative in non-switched, trunking applications if

<si | enceSuppEnabl e> = "on" and <silenceTiner> is a | arge val ue.

The <suppPref> specifies the preferred silence suppressi on nethod
that is preferred or already selected. 1t can take on the string
val ues of "standard" and "custom'. If its value is "standard", then
a standard nethod (e.g., I TU-defined) is preferred to custom nethods
if such a standard is defined. Qherw se, a custom nethod may be
used. |If <suppPref> is set to "custon, then a custom nethod, if
available, is preferred to the standard nethod.

The <sidUse> indicates whether SIDs (Silence Insertion Descriptors)
are to be used, and whether they use fixed confort noise or sanpled
background noise. It can take on the string values of "No SID",

"Fi xed Noi se", "Sanpl ed Noise"

If the value of <sidUse> is "Fixed Noise", then <fxnslevel> provides

its level. It can take on integer values in the range 0-127, as

fol | ows:
o o e e e e oo s +
| <fxnslevel > val ue | Meani ng |
o m e e e e e e e oo o e e e e e a e oo +
| 0-29 | Reserved
| 30 | -30 dBnD |
| 31 | -31 dBnD |
| . | . |
| 77 | -77 dBnD |
| 78 | -78 dBnD |
| 79-126 | reserved |
| 127 | Idle Code (no noise)|
e Fom e e e e e oo s +
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In addition to the deci mal representation of <fxnslevel> a hex
representation, preceded by a "Ox" prefix, is also allowed.

5.6.3.3 The 'ecan’ attribute

When present, the 'ecan’ attribute s is used to indicate the use or
non-use of echo cancellation. There can be several 'ecan’ lines in
an SDP descri pti on.

The format of the 'ecan’ nedia attribute line is as foll ows:
a=ecan: <di rect i onFl ag><ecanEnabl e><ecanType>

The <directionFl ag> can be assigned the followi ng string values: "f",
"b" and "fb". "f" and "b" indicate the forward and backward
directions respectively. "fb" refers to both directions (forward and
backward). Conventions for the forward and backward directions are
per section 2.3.

The <directionFlag> is always specified. Except for the

<di rectionFl ag>, the remaining paraneters can be set to to
indicate that they are not specified, inapplicable or inplied.
However, there nust be sone specified paranmeters for the |line to be
useful in an SDP description.

If the "ecan’ nmedia attribute lines is not present, then neans ot her
than the SDP descriptor nust be used to determine the applicability
and nature of echo cancellation for a connection direction. Exanples
of such nmeans are M B provisioning, the |ocal connection options
structure in MGCP etc.

The <ecanEnabl e> paraneter can take on values of "on" or "off". |If
it is "on", then echo cancellation is enabled. If it is "off", then
echo cancellation is disabl ed.

The <ecanType> paraneter can take on the string values "GL65" and
"GL68" respectively.

VWhen SDP is used with sone nedia gateway control protocols such as
M3CP and Megaco [26], there exist neans outside SDP descriptions to
specify the echo cancellation properties of a connection
Neverthel ess, this nmedia attribute line is included for conpl eteness.
As a result, the SDP can be used for describing echo cancellation in
applications where alternate nmeans for this are unavail abl e.
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5.6.3.4 The 'gc¢’ attributes

When present, the 'gc’ attribute is used to indicate the use or non-
use of gain control. There can be several 'gc¢’ lines in an SDP
descri ption.

The format of the 'gc’ media attribute line is as foll ows:
a=gc: <di recti onFl ag><gcEnabl e><gcLvl >

The <directionFlag> can be assigned the followi ng string values: "f",
"b" and "fb". "f" and "b" indicate the forward and backward
directions respectively. "fb" refers to both directions (forward and
backward). Conventions for the forward and backward directions are
per section 2.3.

The <directionFlag> is always specified. Except for the

<di rectionFlag>, the renmaining paraneters can be set to to

i ndicate that they are not specified, inapplicable or inplied.
However, there nust be some specified paraneters for the line to be
useful in an SDP description.

If the 'gc’ nmedia attribute lines is not present, then neans ot her
than the SDP descriptor nust be used to determine the applicability
and nature of gain control for a connection direction. Exanples of
such nmeans are M B provisioning, the |ocal connection options
structure in M3CP etc.

The <gcEnabl e> paraneter can take on values of "on" or "off". If it
is "on", then gain control is enabled. |If it is "off", then gain
control is disabled.

The <gclLvl > paraneter is represented as the decimal or hex equival ent
of a 16-bit binary field. A value of OxFFFF inplies automatic gain

control. GOherwi se, this nunber indicates the nunber of decibels of
inserted | oss. The upper bound, 65,535 dB (OxFFFE) of inserted |oss,
is a large nunber and is a carryover from Megaco [26]. |In practica

applications, the inserted loss is nuch | ower.

When SDP is used with sone nedia gateway control protocols such as
M3CP and Megaco [26], there exist neans outside SDP descriptions to
specify the gain control properties of a connection. Neverthel ess,
this media attribute line is included for conpleteness. As a result,
the SDP can be used for describing gain control in applications where
alternate means for this are unavail abl e.
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5.6.3.5 The 'profileDesc’ attribute

There is one 'profileDesc’ nedia attribute Iine for each AAL2 profile
that is intended to be described. The 'profileDesc’ nedia attribute
line is structured as foll ows:

a=profil eDesc: <aal 2transport> <profile> <uui CodeRange#1>
<encodi ngNanme#1> <packet Lengt h#1> <packet Ti me#1>
<uui CodeRange#2> <encodi ngNane#2> <packet Lengt h#2>
<packet Ti me#2>. .. <uui CodeRange#N> <encodi ngNanme#N>
<packet Lengt h#N> <packet Ti me#N>

Here, <aal 2transport> can have those val ues of <transport> (Table 1)
that pertain to AAL2. These are:

AAL2/ ATMF

AAL2/ 1 TU

AAL2/ cust om

AAL2/ <cor por at eNanme>
AAL2/ | EEE: <oui >

The paraneter <profile> is identical to its definition for the ’'n
line (Section 5.5.4).

The profile elements (rows in the profile tables of ITUI.366.2 or
AF- VTQOA- 0113) are represented as four-tuples followi ng the <profile>

paraneter in the ’profileDesc’ nedia attribute line. |If a nenber of
one of these four-tuples is not specified or is inplied, then it is
set to "-"

The <uui CodeRange> paraneter is represented by Dl1-D2, where D1 and D2
are decimal integers in the range 0 through 15

The <encodi ngNanme> paraneter can take one of the values in colum 2
of Table 2. Additionally, it can take on the foll owi ng descriptor

strings: "PCM3', "SIDG' and "SI Dr729". These stand for generic PCM
generic SID and G 729 SID respectively.

The <packetLength> is a decimal integer representation of the AAL2
packet length in octets.

The <packetTinme> is a decinmal integer representation of the AAL2
packetization interval in mcroseconds.

For instance, the 'profileDesc’ media attribute |ine bel ow defines
the AAL2/custom 100 profile. This profile is reproduced in the Table
3 below. For a description of the paraneters in this profile such as
M and the sequence nunmber interval, see ITUI.366.2 [13].
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a=profil eDesc: AAL2/ custom 100 0-7 PCMG 40 5000 0-7 SIDG 1 5000 8-15
G726-32 40 10000 8-15 SIDG 1 5000

If the <packet Time> paranmeter is to be onmtted or inplied, then the
sanme profile can be represented as foll ows:

a=profil eDesc: AAL2/ custom 100 0-7 PCM5 40 - 0-7 SIDG 1 - 8-15
Gr26-32 40 - 8-15 SIDG 1 -

If a gateway has a provisioned or hard coded definition of a profile,
then any definition provided via the 'profileDesc’ line overrides it.
The exception to this rule is with regard to standard profiles such
as | TU-defined profiles and ATM--defined profiles. |In general, these
shoul d not be defined via a '"profileDesc’ nedia attribute line. |If
they are, then the definition needs to be consistent with the
standard definition else the SDP session descriptor should be
rejected with an appropriate error code.

Tabl e 3: Exanple of a custom AAL2 profile

| WU | Packet |Encoding | | | Packet | Seq. No.

| Code | Length |per ITU |Description of | M |Time |lInterval
| point |(octets)|1.366.2 | Algorithm | | (n8) | (1) |
| Range | | 2/99 | I I I I
I | | version | | | | I
| 0-7 | 40 | Figure | PCM G 711-64,| 1| 5 | 5 |
JOUE UM 00 U
| 0-7 | 1 | Figure | Generic SID | 1| 5 | 5 |
I I | 1-1 I I I I I
|------ [-------- [--------- [-------mmmmmm- - |----- |------ [-------- |
| 8-15 | 40 | Figure | ADPCM | 2 | 10 | 5 |
| | | E-2 | G 726-32 | | | |
|------ [EEREEEEE | --oe-e- R Rt |------ [EEREEREE |
| 8-15 | 1 | Figure | Generic SID | 1| 5 | 5 |
I I | 1-1 I I I I I

5.6.3.6 The "vsel’ attribute

The 'vsel’ attribute indicates a prioritized list of one or nore 3-
tuples for voice service. Each 3-tuple indicates a codec, an
optional packet |length and an optional packetization period. This
conplenents the 'm line informati on and should be consistent with
it.
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The "vsel’ attribute refers to all directions of a connection. For a
bi di recti onal connection, these are the forward and backward

di rections. For a unidirectional connection, this can be either the
backward or forward direction.

The 'vsel’ attribute is not meant to be used with bidirectiona
connections that have asymmetric codec configurations described in a
singl e SDP descriptor. For these, the 'onewaySel’ attribute (section
5.6.3.9) should be used. See section 5.6.3.9 for the requirenent to
not use the 'vsel’' and 'onewaySel’ attributes in the sane SDP

descri ptor.

The "vsel’ line is structured as foll ows:

a=vsel : <encodi ngNanme #1> <packet Length #1><packet Ti me #1>
<encodi ngNane #2> <packet Length #2><packet Ti me #2>

<encodi ngNane #N> <packet Lengt h #N><packet Ti me #N>

wher e t he <encodi ngNane> paraneter can take one of the values in
colum 2 of Table 2. The <packetlLength> is a decimal integer
representation of the packet length in octets. The <packetTinme> is a
deci mal integer representation of the packetization interval in

m croseconds. The paraneters <packetLengt h> and <packet Ti me> can be
set to "-" when not needed. Also, the entire 'vsel’ nmedia attribute
line can be omtted when not needed.

For exanpl e,

a=vsel : G729 10 10000 Gr26-32 40 10000
indicates first preference of G 729 or G 729a (both are
i nteroperable) as the voice encoding schene. A packet |length of 10
octets and a packetization interval of 10 nms are associated with this
codec. Gr26-32 is the second preference stated in this line, with an
associ ated packet length of 40 octets and a packetization interval of
10 ms. |If the packet |length and packetization interval are intended
to be omtted, then this media attribute |ine becones

a=vsel : G729 - - G726-32 - -
The nmedia attribute Iine

a=vsel : G726- 32 40 10000

i ndi cates preference for or selection of 32 kbps ADPCM with a packet
I ength of 40 octets and a packetization interval of 10 ns.
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This media attribute line can be used in ATM as well as non- ATM
contexts. Wthin the ATM context, it can be applied to the AAL1
AAL2 and AALS5 adaptations. The <packetlLength> and <packet Ti me> are

not neaningful in the AAL1 case and should be set to "-". In the
AAL2 case, this line determi nes the use of sone or all of the rows in
a given profile table. If nultiple 3-tuples are present, they can

i ndi cate a hierarchical assignnment of some rows in that profile to
voi ce service (e.g., row A preferred to row B etc.). If multiple
profiles are present on the 'm line, the profile qualified by this
attribute is the first profile. If a single profile that has been

sel ected for a connection is indicated in the 'm line, the 'vsel
attribute qualifies the use, for voice service, of codecs within that
profile.

Wth nost of the encoding nanmes in Figure 2, the packet |ength and
packetization period can be derived fromeach other. One of them can
be set to "-" without a loss of information. There are sone
exceptions such as the | ANA-regi stered encodi ng nanes G723, DVI4 and
L16 for which this is not true. Therefore, there is a need to retain
bot h the packet |ength and packetization period in the definition of
the "vsel’ Iine.

5.6.3.7 The "dsel’ attribute

The 'dsel’ attribute indicates a prioritized list of one or nore 3-
tupl es for voiceband data service. The <fxlncl> flag indicates

whet her this definition of voiceband data includes fax ("on" val ue)
or not ("off" value). |If <fxlncl>is "on", then the 'dsel’ |ine nust
be consistent with any 'fsel’ line in the session description. In
this case, an error event is generated in the case of inconsistency.
Each 3-tuple indicates a codec, an optional packet |length and an
optional packetization period. This conplenents the 'm I|ine

i nformati on and shoul d be consistent with it.

The "dsel’ attribute refers to all directions of a connection. For a
bi directional connection, these are the forward and backward
directions. For a unidirectional connection, this can be either the
backward or forward direction.

The 'dsel’ attribute is not meant to be used with bidirectiona
connections that have asymmetric codec configurations described in a
singl e SDP descriptor. For these, the 'onewaySel’' attribute (section
5.6.3.9) should be used. See section 5.6.3.9 for the requirenent to
not use the 'dsel’ and ’'onewaySel’ attributes in the same SDP

descri ptor.
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The 'dsel’ line is structured as foll ows:

a=dsel : <f xI ncl > <encodi ngNane #1> <packet Lengt h #l1><packet Ti me #1>
<encodi ngNane #2> <packet Length #2><packet Ti me #2>

<encodi ngNane #N> <packet Length #N><packet Ti me #N>

wher e t he <encodi ngNane> paraneter can take one of the values in
columm 2 of Table 2. The <packetLength> and <packet Ti ne> paraneters
are per their definition, above, for the 'vsel’ nedia attribute |ine.
The paraneters <packetLength> and <packet Ti ne>) can be set to "-"
when not needed. The <fxlncl> flag is presuned to be "off" if it is
set to "-". Also, the entire "dsel’ nedia attribute line can be

om tted when not needed.

For exanpl e,
a=dsel : - G726-32 20 5000 PCMUJ 40 5000

indicates that this |line does not address facsimle, and that the
first preference for the voiceband data codes is 32 kbps ADPCM while
the second preference is PCMJ. The packet |ength and the
packetization interval associated with G7/26-32 are 20 octets and 5 ns
respectively. For PCMJ, they are 40 octets and 5 ns respectively.

This nmedia attribute line can be used in ATM as well as non- ATM
contexts. Wthin the ATM context, it can be applied to the AAL1
AAL2 and AAL5 adaptations. The <packetLength> and <packet Ti ne> are

not neani ngful in the AAL1 case and should be set to "-". In the
AAL2 case, this line deternmines the use of sone or all of the rows in
a given profile table. If nmultiple 3-tuples are present, they can

i ndi cate a hierarchical assignment of some rows in that profile to
voi ceband data service (e.g., row A preferred to row B etc.) If
multiple profiles are present on the 'mi line, the profile qualified
by this attribute is the first profile. |If a single profile that has
been selected for a connection is indicated in the 'm Iline, the "’
dsel’ attribute qualifies the use, for voiceband data service, of
codecs within that profile.

Wth nost of the encoding nanes in Figure 2, the packet |ength and
packetization period can be derived fromeach other. One of them can
be set to "-" without a loss of information. There are sone
exceptions such as the | ANA-regi stered encodi ng nanes G723, DVI4 and
L16 for which this is not true. Therefore, there is a need to retain
bot h the packet |ength and packetization period in the definition of
the 'dsel’ line.
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5.6.3.8 The '"fsel’ attribute

The "fsel’” attribute indicates a prioritized list of one or nore 3-

tuples for facsimle service. |If an 'fsel’ line is present, any '’
dsel’ line with <fxlncl> set to "on" in the session description nust
be consistent with it. 1In this case, an error event is generated in

the case of inconsistency. Each 3-tuple indicates a codec, an
optional packet |length and an optional packetization period. This
complenents the "m line informati on and shoul d be consistent with
it.

The '"fsel’ attribute refers to all directions of a connection. For a
bi directional connection, these are the forward and backward

di rections. For a unidirectional connection, this can be either the
backward or forward direction.

The "fsel’ attribute is not meant to be used with bidirectiona
connections that have asymmetric codec configurations described in a
--single SDP descriptor. For these, the 'onewaySel’ attribute
(section 5.6.3.9) should be used. See section 5.6.3.9 for the
requirenent to not use the 'fsel’ and 'onewaySel’ attributes in the
sanme SDP descri ptor.

The "fsel’” line is structured as foll ows:

a=f sel : <encodi ngNanme #1> <packet Length #l1><packet Ti me #1>
<encodi ngNane #2> <packet Length #2><packet Ti me #2>

<encodi ngNane #N> <packet Length #N><packet Ti me #N>

wher e t he <encodi ngNane> paraneter can take one of the values in
colum 2 of Table 2. The <packetLength> and <packet Ti ne> paraneters
are per their definition, above, for the 'vsel’ nedia attribute Iine.
The paraneters <packetLength> and <packet Ti ne> can be set to "-" when
not needed. Also, the entire 'fsel’ nmedia attribute line can be
om tted when not needed.
For exanpl e,

a=f sel : FXDMOD- 3 - -

i ndi cat es denodul ation and renodul ation of ITUT group 3 fax at the
gat enay.

a=f sel : PCMJ 40 5000 Gr26-32 20 5000
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indicates a first and second preference of M-l aw PCM and 32 kbps
ADPCM as the facsimle encoding scheme. The packet |length and the
packetization interval associated with G7/26-32 are 20 octets and 5 ns
respectively. For PCMJ, they are 40 octets and 5 ns respectively.

This media attribute line can be used in ATM as well as non- ATM
contexts. Wthin the ATM context, it can be applied to the AAL1
AAL2 and AALS5 adaptations. The <packetlLength> and <packet Ti me> are

not neani ngful in the AAL1 case and should be set to "-". In the
AAL2 case, this line determ nes the use of sone or all of the rows in
a given profile table. If nultiple 3-tuples are present, they can

i ndi cate a hierarchical assignnent of some rows in that profile to
facsimle service (e.g., row A preferred to row B etc.). If nultiple
profiles are present on the 'm line, the profile qualified by this
attribute is the first profile. If a single profile that has been

sel ected for a connection is indicated in the 'm line, the 'fsel
attribute qualifies the use, for facsimle service, of codecs within
that profile.

Wth nmost of the encoding names in Figure 2, the packet |ength and
packetization period can be derived fromeach other. One of them can
be set to "-" without a loss of information. There are sone
exceptions such as the | ANA-regi stered encodi ng nanes G723, DVI4 and
L16 for which this is not true. Therefore, there is a need to retain
bot h the packet |ength and packetization period in the definition of
the "fsel’ Iine.

5.6.3.9 The 'onewaySel’ attribute

The 'onewaySel’ (one way select) attribute can be used with
connections that have asynmetric codec configurations. There can be
several 'onewaySel’ lines in an SDP description. The ’'onewaySel
line is structured as foll ows:

a=onewaySel : <servi ceType> <di recti onFl ag>
<encodi ngNane #1> <packet Length #1><packet Ti me #1>
<encodi ngNane #2> <packet Length #2><packet Ti me #2>

%éﬁcodinghbne #N> <packet Lengt h #N><packet Ti me #N>

The <serviceType> paraneter can be assigned the followi ng string

val ues: "v", "d", "f", "df" and "all". These indicate voice,

voi ceband data (fax not included), fax, voiceband data (fax included)
and all services respectively.

The <directionFlag> can be assigned the followi ng string values: "f",

"b" and "fb". "f" and "b" indicate the forward and backward
directions respectively. "fb" refers to both directions (forward and
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backward) and shall not be used with the 'onewaySel’ 1ine.
Conventions for the forward and backward directions are per section
2. 3.

Fol I owi ng <directionFlag>, there is a prioritized Iist of one or nore
3-tuples. Each 3-tuple indicates a codec, an optional packet |ength

and an optional packetization period. This conplenments the 'm |ine

information and shoul d be consistent with it.

Wthin each 3-tuple, the <encodi ngNane> paraneter can take one of the
values in colum 2 of Table 2. The <packetlLength> is a deci nal

i nteger representation of the packet length in octets. The

<packet Time> is a decimal integer representation of the packetization
interval in m croseconds.

The 'onewaySel’ attribute nust not be used in SDP descriptors that

have one or nore of the following attributes: 'vsel’, 'dsel’, ’'fsel’
If it is present, then comand containing the SDP description may be
rejected. An alternate response to such an ill-forned SDP descri ptor

m ght the selective ignoring of some attributes, which nmust be
coordi nated via an application-w de policy.

The <serviceType>, <directionFlag> and <encodi ngNane> par aneters may
not be set to "-" However, the paraneters <packetlLength> and
<packet Ti me> can be set to "-" when not needed.

For exanpl e,

a=onewaySel :v f Gr29 10 10000
a=onewaySel : v b Gr26-32 40 10000

i ndicates that for voice service, the codec to be used in the forward
direction is G729 or G 729a (both are interoperable), and the codec
to be used in the backward direction is Gr26-32. A packet |ength of
10 octets and a packetization interval of 10 ns are associated with
the G 729/ G 729a codec. A packet length of 40 octets and a
packetization interval of 10 ns are associated with the G726-32
codec.

For exanpl e,

a=onewaySel :d f Gr26-32 20 5000
a=onewaySel :d b PCMJ 40 5000

i ndi cates that for voiceband service (fax not included), the codec to

be used in the forward direction is Gr26-32), and the codec to be
used in the backward direction is PCMJ. A packet |length of 20 octets
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and a packetization interval of 5 ns are associated with the Gr26-32
codec. A packet length of 40 octets and a packetization interval of
5 ns are associated with the PCMJ codec.

This media attribute line can be used in ATM as well as non- ATM
contexts. Wthin the ATM context, it can be applied to the AAL1

AAL2 and AALS5 adaptations. The <packetlLength> and <packet Ti ne> are
not neani ngful in the AAL1 case and should be set to "-". In the
AAL2 case, these lines determne the use of sonme or all of the rows
in agiven profile table. |If nultiple 3-tuples are present, they can
i ndi cate a hierarchical assignnent of some rows in that profile to
voi ce service (e.g., row A preferred to row B etc.). If nultiple
profiles are present on the 'm line, the profile qualified by this
attribute is the first profile.

Wth nost of the encoding nanes in Figure 2, the packet |ength and
packetization period can be derived fromeach other. One of them can
be set to "-" without a loss of information. There are sone
exceptions such as the | ANA-regi stered encodi ng nanes G723, DVI4 and
L16 for which this is not true. Therefore, there is a need to retain
bot h the packet |ength and packetization period in the definition of
the " onewaySel’ |i ne.

5.6.3.10 The ’'codecconfig’ attribute

When present, the ’codecconfig attribute is used to represent the
contents of the single codec information element (IE) defined in
[57]. The contents of this IE are: a single-octet Organizationa
Identifier (OD) field, followed by a single-octet Codec Type field,
followed by zero or nore octets of a codec configuration bit-nap.

The semantics of the codec configuration bit-map are specific to the
organi zation [57, 58]. The ’'codecconfig attribute is represented as
fol | ows:

a=codecconfi g: <q7655scc>
The <g7655scc> (Q 765.5 single codec |E contents) paraneter is
represented as a string of hex digits. The nunber of hex digits is
even (range 4 -32). The "0x" prefix shall be omtted since this
val ue is always hexadecimal. As with other hex values [Section 2.2],
digits to the left are nore significant than digits to the right.
Leadi ng zeros shall not be onitted.
An exanpl e of the use of this media attribute is:

a=codecconfi g: 01080C
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The first octet indicates an Organizational ldentifier of 0x01 (the
ITUT). Using ITUQ765.5 [57], the second octet (0x08) indicates a
codec type of G 726 (ADPCM. The last octet, 0OxOC indicates that 16
kbps and 24 kbps rates are NOT supported, while the 32 kbps and 40
kbps rates ARE support ed.

5.6.3.11 The 'isup_usi’ attribute

When present, the "isup_usi’ attribute is used to represent the
bearer capability information elenent defined in Section 4.5.5 of ITU
Q 931 [59] (excluding the information elenent identifier and | ength).
This information elenment is reiterated as the user service
information elenent (IE) in Section 3.57 of ITU Q763 [60]. The
isup_usi’ attribute is represented as foll ows:

a=i sup_usi : <i supUsi >

The <i supUsi > paraneter is represented as a string of hex digits.
The nunber of hex digits is even (allowed range 4 -24). The "Ox"
prefix shall be omtted since this value is always hexadecinmal. As
with other hex values [Section 2.2], digits to the left are nore
significant than digits to the right. Leading zeros shall not be
omtted.

5.6.3.12 The ’'ui Layer1l Prot’ attribute

When present, the 'uilayerl Prot’ attribute is used to represent the
"User Information Layer 1 protocol’ field within the bearer
capability information el ement defined in Section 4.5.5 of [59], and
reiterated as the user service information element (1E) in Section
3.57 of [60]. The 'User Information Layer 1 protocol’ field consists
of the five least significant bits of Cctet 5 of this information

el ement .

Wthin SDP, the 'uilLayerl Prot’ attribute is represented as foll ows:
a='ui Layer1_Prot’:<ui Layer 1Prot >

The <ui Layer 1Prot> parameter is represented as a string of two hex
digits. The "Ox" prefix shall be omtted since this value is always
hexadecimal. As with other hex values [Section 2.2], digits to the
left are nore significant than digits to the right. These hex digits
are constructed froman octet with three leading '0’ bits and | ast
five bits equal to the "User Information Layer 1 protocol’ field
descri bed above. As specified in [59] and [26], bit 5 of this field
is the nost significant bit. The resulting values of the

<ui Layer 1Prot > paraneter are as foll ows:
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VALUE  MEANI NG

0x01 CCl TT standardi zed rate adaption V.110 and X 30

0x02 Recommendati on G 711 M-I aw

0x03 Recomrendation G 711 A-| aw

0x04 Recomendati on G 721 32 kbps ADPCM and Recomendati on |. 460
0x05 Recomendati ons H. 221 and H. 242

0x06 Recomendati on H. 223 and H. 245

0x07 Non-1 TU-T standardi zed rate adaption

0x08 I TU-T standardi zed rate adaption V.120

0x09 CCl TT standardi zed rate adaption X 31 HDLC flag stuffing

5.6.4 M scell aneous nedia attributes
The chain’ nedia attribute line, which is used to chain consecutive
SDP descri ptions, cannot be classified as an ATM AAL or service
attribute. It is detailed in the follow ng subsecti on.

5.6.4.1 The 'chain’ attribute

The start of an SDP descriptor is marked by a 'v’ line. 1In some
applications, consecutive SDP descriptions are alternative
descriptions of the sane session. In others, these describe
different |layers of the sanme connection (e.g., IP, ATM frame relay).

This is useful when these connectivity at these |ayers are
established at the same tinme (e.g., an | P-based session over an ATM
SVC). To distinguish between the alternation and concatenati on of
SDP descriptions, a 'chain’ attribute can be used in the case of
concat enati on.

When present, the 'chain’ attribute binds an SDP description to the
next or previous SDP description. The next or previous description
is separated fromthe current one by a 'v’ line. It is not necessary
that this description also have a 'chain’ nedia attribute Iine.

Chai ning averts the need to set up a single SDP description for a
session that is sinultaneously created at multiple layers. It allows
the SDP descriptors for different layers to remain sinple and cl ean
Chaining is not needed in the Megaco context, where it is possible to
create separate termnations for the different |layers of a
connecti on.

The 'chain’ nedia attribute Iine has the follow ng format:
a=chai n: <chai nPoi nt er >
The <chai nPointer> field can take on the followi ng string val ues:

"NEXT", "PREVIQUS" and "NULL". The value "NULL" is not equivalent to
omitting the chain attribute froma description since it expressly
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precludes the possibility of chaining. |If the 'chain attribute is
absent in an SDP description, chaining can still be realized by the
presence of a chain nedia attribute line in the previous or next
descri ption.

5.6.5 Use of the second nedia-level part in H 323 Annex C applications

Section 4 nentions that H 323 annex C applications have a second
medi a | evel part for the ATM session description. This is used to
convey information about the RTCP stream Although the RTP streamis
encapsul ated in AALS5 with no intervening IP |layer, the RTCP streamis
sent to an | P address and RTCP port. This media-level part has the
follow ng format:

m= control <rtcpPortNunme H323c -
c= IN I P4 <rtcpl Paddr >

Consi stency with RFC 2327 is nmaintained in the | ocation and format of
these lines. The <fm list>in the 'm lineis set to "-". The 'c’
line in the second nedi a-l1 evel part pertains to RTCP only.

The <rtcpPort Nunm> and <rtcpl Paddr> subparaneters indicate the port
nunber and | P address on which the nedia gateway is prepared to
recei ve RTCP packets.

Any of the subparanmeters on these lines can be set to "-" if they are
known by ot her neans.

The range and format of the <rtcpPortNunm> and <rtcpl Paddr >
subparaneters is per [1]. The <rtcpPortNum> is a deci mal numnber
bet ween 1024 and 65535. It is an odd nunmber. |If an even nunber in
this range is specified, the next odd nunmber is used. The
<rtcplPaddr> is expressed in the usual dotted decinmal |P address
representation, fromO0.0.0.0 to 255.255. 255. 255

5.6.6 Use of the eecid nedia attribute in call establishnent
pr ocedur es

This informative section supplenments the definition of the eecid
attribute (Section 5.6.1.1) by describing exanple procedures for its
use. These procedures assune a bearer-signaling mechani smfor
connection set-up that is independent of service-level call control
These procedures are independent of the nedia gateway contro
protocol (M3CP, Megaco, SIP etc.), the protocol used between nedi a
gateway controllers (1 TU Q 1901, SIP etc.) and the protocol used for
bearer connection set-up (Q 2931, UNI, PNNI, AINI, ISP, Q2630.1
etc.).

Kumar & Most af a St andards Track [ Page 78]



RFC 3108 ATM SDP May 2001
Inter-MC
e + Protocol = A4--------- +
| MGC I MGC |
R +  de e aa o - +
| |
| Medi a Gat eway | Medi a Gat eway
| Control Protocol | Control Protocol
I I
R + (ATM Net wor k) R +
|Originating |------------------ | Term nating |
| Medi a | Bearer Setup | Medi a |
| Gat eway | Protocol | Gat eway |
T + T +

In the diagram above,
service-level call.

the originating nedia gateway originates the
The term nating nmedia gateway termnates it.
the forward bearer connection set-up nodel,

I'n
the originating nedia

Kumar & Mbst af a

In the backward bearer
the termnating gateway initiates bearer

gateway initiates bearer connection set-up.
connection set-up nodel,
connecti on set-up.

Exanpl e use of the Backward Bearer Connection Set-up Model :
(1) The originating nmedia gateway controller (OMC) initiates
service-level call establishment by sending the appropriate
control message to the originating nedia gateway (OM3.

(2) The originating nedia gateway (OMG5 provides its NSAP address
and an eecid value to the OM3C, using the follow ng SDP
description:

v=0

0=- 2873397496 0 ATM NSAP

47.0091. 8100. 0000. 0060. 3E64. FDO1. 0060. 3E64. FDO1. 00

S=-

c=ATM NSAP

47.0091. 8100. 0000. 0060. 3E64. FDO1. 0060. 3E64. FDO1. 00
t=0 0

mraudi o $ AAL2/1TU 8
a=eeci d: B3D58E32

(3) The originating nmedia gateway controller (OM3C) signals the
term nating nmedia gateway controller (TM3C) through the
appropriate nmechani sm (1 SUP with Q 1901 extensions, SIP etc.).
It provides the TMGC with the NSAP address and the eecid

provi ded by the OMG
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(4) The TMZC sends the appropriate control nessage to the TMa This
i ncludes the session descriptor received fromthe OMa This
descriptor contains the NSAP address of the OMG and the EECI D
assigned by the OMa Additionally, the TMEC instructs the TMG
to set up an SVCto the OMG It also requests the TMGto notify
the TM3C when SVC set-up is conplete. Depending on the contro
protocol used, this can be done through a variety of means. In
the Megaco context, the request to set-up an SVC (not the
notification request for the SVC set-up event) can be nade
through the follow ng | ocal descriptor

v=0

0=- 2873397497 0 ATM - -
S=-

C=ATM - -

t=0 0

mraudio $ - -
a=bear er Type: SVC on

The ' bearerType' attribute indicates that an SVCis to be used and
that the <locallnitiation> flag is oni.e., the SVCis to be set up
by the TMG

(5) The TM5 acknow edges the control nessage fromthe TM3C. It
returns the followi ng SDP descriptor with the acknow edge:

v=0
0=- 2873397498 0 ATM NSAP
47.0091. 8100. 0000. 0040. 2A74. EB03. 0020. 4421. 2A04. 00

S:_
c=ATM NSAP

47.0091. 8100. 0000. 0040. 2A74. EB03. 0020. 4421. 2A04. 00
t=0 0
mrFaudi o $ AAL2/1TU 8

The NSAP address infornmation provided in this descriptor is not
needed. It can be onitted (by setting it to "- -").

(6) The TMSG sends an SVC set-up nessage to the OMa Wthin the G T
information el enent, it includes eecid (B3D58E32) received from
the OMG

(7) The OM5 uses the eecid to correlate the SVC set-up request with
service-level control nessage received before fromthe OMC

(8) The OMG returns an SVC connect nessage to the TMG On receiving

this nessage, the TM5 sends an event notification to the TMEC
i ndi cating successful SVC set-up
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Note that, for this exanple, the "v=", "o=", "s=" and "t=" lines
can be omitted in the Megaco context.

Exanpl e use of the Forward Bearer Connection Set-up Mdel:

(1) The originating nmedia gateway controller (OMC) initiates
service-level call establishment by sending the appropriate
control smessage to the originating nedia gateway (OMS.

(2) The originating nedia gateway (OMG5) provides its NSAP address to
the OMGEC, using the follow ng SDP description:

v=0
0=- 2873397496 0 ATM NSAP
47.0091. 8100. 0000. 0060. 3E64. FDO1. 0060. 3E64. FDO1. 00

S=-
c=ATM NSAP

47.0091. 8100. 0000. 0060. 3E64. FDO1. 0060. 3E64. FDO1. 00
t=0 0
mFaudi o $ AAL2/ 1 TU 8

The NSAP address information provided in this descriptor is not
needed. It can be onitted (by setting it to "- -").

(3) The originating nmedia gateway controller (OM3C) signals the
term nating medi a gateway controller (TM3C) through the
appropriate nmechani sm (1 SUP with Q 1901 extensions, SIP etc.).

Al though this is not necessary, it can provide the TMGC with the
NSAP address provided by the OVG

(4) The TM=C sends the appropriate control nessage to the TMa This
i ncludes the session descriptor received fromthe OMa This
descriptor contains the NSAP address of the OMG

(5) The TMG acknow edges the control nessage fromthe TMEC. Al ong
with the acknow edgenent, it provides an SDP descriptor with a
| ocal |y assigned eeci d.

v=0
0=- 2873397714 0 ATM NSAP
47.0091. 8100. 0000. 0040. 2A74. EB03. 0020. 4421. 2A04. 00

S:_
c=ATM NSAP

47.0091. 8100. 0000. 0040. 2A74. EB03. 0020. 4421. 2A04. 00
t=0 0
mrFaudi o $ AAL2/1TU 8
a=eeci d: B3D58E32
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(6) The termnating nmedia gateway controller (TM3C) signals the
originating nedia gateway controller (OM3C) through the
appropriate nmechanism (1 SUP with Q 1901 extensions, SIP etc.).
It provides the OMGC with the NSAP address and the eecid
provi ded by the TMG

(7) The OMC sends the appropriate control nessage to the OMa This
i ncludes the session descriptor received fromthe TMG This
descriptor contains the NSAP address of the TMG and the EECI D
assigned by the TMa Additionally, the OMC instructs the OVG
to set up an SVCto the TMG It also requests the OMGto notify
the OMEC when SVC set-up is conplete. Depending on the control
protocol used, this can be done through a variety of nmeans. In
the Megaco context, the request to set-up an SVC (not the
notification request for the SVC set-up event) can be nade
through the follow ng | ocal descriptor:

v=0

0=- 2873397874 0 ATM - -
S=-

C=ATM - -

t=0 0

mraudio $ - -

a=bear er Type: SVC on

The ' bearerType’ attribute indicates that an SVCis to be used and
that the <locallnitiation> flag is oni.e., the SVCis to be set up
by the TMG

(8) The OMG acknow edges the control nessage fromthe OMGC

(9) The OM5 sends an SVC set-up nessage to the TMa Wthin the AT
informati on el enent, it includes eecid (B3D58E32) received from
the TMG

(10) The TMG uses the eecid to correlate the SVC set-up request with
the service-1level control nessage received before fromthe TMGC.

(11) The TM5 returns an SVC connect nessage to the OMa  On receiving
this nessage, the OMG sends an event notification to the OMC
i ndi cating successful SVC set-up.

Note that, for this exanple, the "v=", "o=", "s=" and "t="
lines can be omitted in the Megaco context.
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6. List of Paraneters with

ATM SDP

May 2001

Represent ati ons

This section provides a list of the paraneters used in this docunent,
and the formats used to represent themin SDP descriptions. In

general, a

is inapplicable or is inplied.

PARAMETER
<user name>

<sessi onl D>

<ver si on>

<net wor kType>

<addr essType>

<addr ess>

<sessi onNane>

<startTi ne>

<st opTi ne>

<vcci >

<ex_vcci >

<bcg>
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MEANI NG

User nane
Session ID
Ver si on of

SDP descri ptor
Net wor k type

Addr ess type

Addr ess

Sessi on nane

Session start
tinme

Sessi on stop
time

Virtual Crcuit

Connecti on
Identifier

Explicit

representation

of <vcci >

Bear er Connecti on

G oup

St andards Track

val ue can be used for any field that is not specified,

REPRESENTATI ON
Constant "-"

Up to 32 decinal or
hex digits

"0" or 10 decimal digits

Constant "ATM' for ATMtransport
String val ues:

"NSAP", "E164", "GN D',

" ALl AS"
"NSAP": 40 hex digits, dotted
"E164": up to 15 decinmal digits
"GN D': up to 32 characters
"ALI AS": up to 32 characters
Constant "-"

"0" or 10 decimal digits

Constant "0"

Deci mal or hex equival ent
of 16 bits

"VCCl -" prefixed to <vcci>

Deci mal or hex equival ent
of 8 bits
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<ex_bcg>

<portld>

<ex_portld>

<vpi >

<ex_vpi >

<vci >

<ex_vci >

<vpci >

<ex_vpci >

<ci d>

<ex_ci d>

<payl oadType>

<transport>

<profile>
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ATM SDP
Explicit
representation
of <bcg>
Port ID
Explicit

representation
of <portld>

Virtual Path
Identifier

Explicit
representation
of <vpi>

Virtual Crcui t
Identifier

Explicit
representation
of <vci>

Virtual Path
Connecti on
Identifier

Explicit
representation
of <vpci >

Channel
Identifier

Explicit
representation
of <cid>

Payl oad
Type

Transport

Profile

St andards Track

May 2001

"BCG" prefixed to <bcg>

Hex nunber of up to 32 digits

"PORT-" prefixed to <portld>

Deci mal or hex equival ent
of 8 or 12 bits

"VPI-" prefixed to <vpi>

Deci mal or hex equival ent
of 16 bits

"VCl-" prefixed to <vci>

Deci mal or hex equival ent
of 16 bits

"VPCl -" prefixed to <vpci>

Deci mal or hex equival ent
of 8 hits

"CID-" prefixed to <cid>

Deci mal integer 0-127

Values listed in
Tabl e 1.

Deci mal integer 1-255
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<eeci d>

<aal Type>

<asc>

<atc>

<subt ype>

<gosC ass>

<bcob>

<eeti np

<stc>

<upcc>

<di recti onFl ag>

<cdvType>

<acdv>

<ccdv>
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ATM SDP

End-t o-end
Connecti on
Identifier

AAL type

ATM servi ce
category defined
by the ATMF

ATM t ransfer
capability
defined by the

I TU

<asc>/ <at c>
subt ype

QS d ass

Br oadband Bear er
d ass

End-to-end timn ng
required

Susceptibility
to clipping

User pl ane
connecti on
configuration
Direction Flag
CDV type

Accept abl e CDV

Cunul ati ve CDV

St andards Track

May 2001

Up to 8 hex digits

String val ues:

"AALL1", " AAL1_SDT", " AAL1_UDT",
"AAL2", "AAL3/ 4",

"AAL5", "USER DEFI NED AAL"

String val ues:

"CBR', "nrt-VBR', "rt-VBR',
n UBRI , n ABRI , n G:Rl

String val ues:

"DBR', " SBR', "ABT/ I T", " ABT/ DT",
" ABR"

Deci mal integer 1-10

Deci mal integer 0-5

Deci mal or hex representation
of 5-bit field

String val ues: "on

"of f".

Deci mal equi val ent of
a 2-bit field

Deci mal equi val ent of
a 2-bit field
String values: "f", "b",

nf bn

String val ues:
"PP", "2P"

Deci mal equi val ent
of 24-bit field

Deci mal equi val ent
of 24-bit field
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<eet d>

<cnt d>

<acl r>

<cl pLvl >

<pcr >

<scr>

<nbs>

<cdvt >

<ncr >

<nf s>

<fd>

<t e>

<nr nk

<trnp
<cdf >

<adtf >
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ATM SDP

End-to-end transit
del ay

Cunul ative transit
del ay

Accept abl e

Cell Loss Ratio
CLP | evel

Peak

Cell Rate
Sust ai ned

Cell Rate

Maxi mum

Burst Size

CDvVT

M ni mum
Cell Rate

Maxi mum
Franme Size

Frame D scard
Al | oned
CLP taggi ng

NRM

TRM

ADTF

St andards Track

May 2001

Deci mal equi val ent
of 16-bit field

Deci mal equi val ent
of 16-bit field

Deci mal equi val ent
of 8-bit field

String val ues:
"0, "O0+1"

Deci mal
equi val ent of a 24-bit field.

Deci mal
equi val ent of a 24-bit field

Deci mal
equi val ent of 16-bit field

Deci mal equi val ent of 24-bit
field.

Deci mal
equi val ent of a 24-bit field

Deci mal
equi valent of a 16-bit field

String Val ues:
"on", "off"

String Val ues:
"on", "off"

Deci mal / hex equi val ent
of 3 bit field

-ditto-
-ditto-

Deci mal / Hex equi val ent
of 10 bit field
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<ficr>

<bi cr >

<ftbe>

<bt be>

<crnrtt>

<frif>

<brif>

<frdf>

<br df >

<bear er Type>

<locallnitiation>

<sci >

<l sn>

<cdSt d>

<conScpTyp>
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ATM SDP May 2001

Forward Initial Deci mal equi val ent of
Cell Rate 24-bit field
Backward I niti al Deci mal equi val ent of
Cell Rate 24-bit field
Forward Transi ent Deci mal equi val ent of
Buf f er Exposure 24-bit field
Backwar d Transi ent Deci mal equi val ent of
Buf f er Exposure 24-bit field
Cumul ati ve RM Deci mal equi val ent of
round-trip time 24-bit field
(M croseconds)
Forward rate Deci mal i nteger
i ncrease factor 0 -15
Backward rate Deci mal i nteger
i ncrease factor 0 -15
Forward rate Deci mal i nteger
decrease factor 0 -15
Backward rate Deci mal integer
decrease factor 0 -15
Bearer Type String Val ues:

"PVC', "SvC', "D
Local Initiation String val ues:

"on", "off"
Screening Indication Decinmal or hex

equi valent of 4 bits.
Leaf Sequence Nunmber Decinmal or hex

equi val ent of 32 bits.
Codi ng standard for Deci mal or hex
connecti on scope equi val ent of 2 bits.
selection I E
Definition: UNl 4.0 [5]
Type of connection scope Deci mal or hex
Definition: UNl 4.0 [5] equi val ent of 4 bits

St andards Track
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<conScpSel >

<cacheEnabl e>

<cacheTi ner >

<bearer Si gl EType>
<bear er Si gl ELng>

<bear er Si gl Eval >

<appd ass>

<oui >

<appl d>
<cbr Rat e>

<sbc>

<cl krec>

<f ecEnabl e>
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ATM SDP

Connecti on scope sel ection

Definition: UNl 4.0 [5]

Enabl e SVC cachi ng
Timer for cached SVC
del etion

Bearer Signaling |IE Type
Bearer Signaling |E Lengt
Bearer Signaling |IE Val ue

Appli cation
speci fication

Organi zational ly
Uni que ldentifier

Application Identifier
CBR Rat e

Subchannel Count

Cl ock Recovery
Met hod

Forward Error
Correction Enabl e

St andards Track

May 2001

Deci mal or hex
equi val ent of 8 bhits

String val ues: "on
" Of f "
Deci mal or hex equival ent

of 32-bit field
2 hex digits
h 1-4 hex digits

Even nunber of hex
digits, 2-512

String val ues:
"itu_h323c", "af 83",

" AAL5_SSCOP",
"itu_i 3661 _unassured",
"itu_i 3661 _assured",

"itu_i 3662",
"itu_i3651", "itu_i3652",
"itu_i3653", "itu_i3654",
"FRF5", "FRF8","FRF11",
"itu_h2221"

1to 6 hex digits

1to 8 digits

Two hex digits.

T1: Decimal integer 1-24

or hex equi val ent

E1l: Decinmal integer 1-31

or hex equi val ent

String val ues:
"NULL", "SRTS",
" ADAPTI VE"

String val ues:

"NULL", "LOSS_SENSI TI VE"
" DELAY_SENSI Tl VE"
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<partial Fill>

<struct ur eEnabl e>

<bl ksz>

<cpcs>

<ci dLowerLimt>

<ci dUpperLim t>

<ti mer CU>

<sinplifiedCPS>

<f SDUr at e>

<bSDUr at e>

<t ed>

<rastimer>

<f sssar >
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ATM SDP

Partial Fill

Structure Present

Bl ock Size

Maxi mum
CPCS SDU si ze

AAL2 CID lower Iimt

AAL2 CI D upper limnmt

Ti mer, conbi ned use
(m croseconds)

Simplified CPS [52]
Forward SDU rate
(bits per second)

Backward SDU rate
(bits per second)

Transm ssion Error
Det ecti on Enabl e

SSSAR reassenbl y
(m croseconds)

Maxi mum SSSAR- SDU
size, forward
di rection

St andards Track

May 2001

Deci mal integer 1-48
or hex equi val ent

String val ues:
"on", "off"

Deci mal or hexadeci nal
equi val ent of 16 bits

AAL5: Deci mal or hex
equi val ent of 16 bits
AAL2: 45 or 64, deci nal
or hex representation

Deci mal integer 8-255
or hex equival ent

Deci mal integer 8-255
or hex equival ent

I nt eger decimal; range
determ ned by application.
Use deci nal equival ent of
32 hits.

String val ues:
" On" , " Of f "

Deci mal equi val ent of
24-bit field

Deci mal equi val ent of
24-bit field

String val ues:
n On" , n Of f n

I nt eger deci mal,

Range det erm ned by
application. Use decinal
equi val ent of 32 bits.

Deci mal 1- 65568
or hex equi val ent

[ Page 89]



RFC 3108

<bsssar >

<f sscopsdu>

<bsscopsdu>

<f sscopuu>

<bsscopuu>

<sap>

<ci rcui t Mbde>

<f raneMbde>

<f axDenod>

<cas>

<dt nf >

<nfall>

<nfril>

<nfr2>
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ATM SDP

Maxi mum SSSAR- SDU
si ze, backward
direction

Maxi mum SSCOP- SDU
size, forward
di rection

Maxi num SSCOP- SDU
si ze, backward
direction

Maxi mum SSCOP- UU
field size, forward
direction

Maxi mum SSCOP- UU
field size, backward
di rection

Servi ce Access
Poi nt

Circuit Mde
Enabl e

Franme Mode
Enabl e

Fax Denpdul ati on
Enabl e

Enabl e CAS transport
via Type 3 packets

Enabl e DTMF transport
via Type 3 packets

Enabl e MF transport
via Type 3 packets

Enable MF (R1)
transport via
Type 3 packets

Enabl e MF (R2)

transport via
Type 3 packets

St andards Track
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Deci mal 1- 65568

or hex equi val ent
Deci mal 1- 65528

or hex equival ent
Deci mal 1- 65528

or hex equival ent
Deci mal 1- 65524

or hex equival ent
Deci mal 1- 65524

or hex equival ent
String val ues:

"AUDI O, "MJLTI RATE"

String val ues:
n On" , n Of f n

String val ues:
" On" , " Of f "

String val ues:
n On" , n Of f n

String val ues:
" On" , " Of f "

String val ues:
n On" , n Of f n

String val ues:
" On" , " Of f "

String val ues:

" Onn , " Of f "

String val ues:
"on", "off"
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<PCMencodi ng>

<f maxFr ame>

<bmaxFr ane>

<si | enceSuppEnabl e>

<si | enceTi ner >

<suppPref >

<si dUse>

<f xnsl evel >

<ecanEnabl e>

<ecanType>

<gcEnabl e>

<gcLvl >

<aal 2transport >

<uui CodeRange>

Kumar & Mbst af a

ATM SDP

PCM encodi ng

Maxi mum | ength of a
frane node data unit,
forward direction

Maxi mum | ength of a
frame npde data unit,
backward direction

Si | ence suppression
Enabl e

Kick-in timer
for silence
suppressi on

Preferred Sil ence
Suppr essi on Met hod

SID Use
Met hod

Fi xed Noi se
Level

Enabl e Echo
Cancel | ati on

Type of Echo
Cancel | ati on

Enabl e Gain
Contr ol

Level of inserted
Loss

AAL2 transport

UUl code range

String val ues:
"PCMVA", " PCMJS

Deci mal or hex
equi val ent of
16-bit field

-ditto-

String val ues:
n On" , n Of f n

Deci mal or
of 16-bit field

String val ues:
"standard", "custont

String val ues:
"No SID',
" Sanpl ed Noi se"

Deci mal or
of a 7-bit field

String val ues:
n On" , n Of f n

String val ues:
"Gles5", "Gles"

String val ues:
n On" , n Of f n

Deci mal or
of 16-bit field

May 2001

hex representation

"Fi xed Noi se",

hex representation

hex equi val ent

Values listed in Table 1
that begin with the string

"AAL2"

Deci mal integer 0-15

St andards Track
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<encodi hgName>

<packet Lengt h>

<packet Ti me>

<f x| ncl >

<servi ceType>

<q7655scc>

<i supUsi >

<ui Layer 1Prot >

<chai nPoi nt er >

<rt cpPort Nun»

<rt cpl Paddr >

Kumar & Mbst af a

ATM SDP

Encodi ng name

Packet |ength
Packeti zati on
Interval in m

Facsimle inc
Service type
Contents of th
Q 765.5 Single
Codec | E

| SUP User Serv
I nf ormati on

User
Layer

I nformati
1 Protoc

Chai n pointer
RTCP port numnbe

H. 323 Annex C
appl i cations

| P address for
of RTCP packets

St andards Track

crosec.

uded

e

ice

on
0

r for

recei pt

May 2001

String val ues:

"PCMG', "SIDG', "SIDr29",
any val ue from colum 2
of Table 2

Deci mal integer 0-45

Deci mal integer 1-65,536

String val ues: "on", "off"

String val ues: "v", "d", "f",

“df", "all"

Even nunber of hex

digits (4-32)

Even nunmber of hex digits
(4-24)

Two hex digits

String val ues: "NEXT",

"PREVI QUS", "NULL"

Qdd decinmal in range 1,024 to
65, 535.

Preferred: Odd nunber in
the range 49, 152 to 65, 535

Dotted decimal, 7-15 chars
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7. Exanpl es of ATM session descriptions using SDP

An

An

exanpl e of a complete AAL1 session description in SDP is:

v=0
0=- A3C47F21456789F0 0 ATM NSAP
47.0091. 8100. 0000. 0060. 3e64. fd01. 0060. 3e64. fd0O1. 00
S=-
c=ATM NSAP
47.0091. 8100. 0000. 0060. 3e64. f d01. 0060. 3e64. fd0O1. 00
t=0 0
mFaudi o $ AALL/ AVP 18 0 96
a=at mmap: 96 X- G727- 32
a=eeci d: B3D58E32

exanpl e of a conplete AAL2 session description in SDP is:

v=0
0=- A3CA7F21456789F0 0 ATM NSAP
47.0091. 8100. 0000. 0060. 3e64. f d0O1. 0060. 3e64. f dO1. 00
S=-
c=ATM NSAP
47.0091. 8100. 0000. 0060. 3e64. fd01. 0060. 3e64. fdO1. 00
t=0 0
mrFaudi o $ AAL2/ 1 TU 8 AAL2/custom 100 AAL2/1TU 1
a=eeci d: B3E32

The AAL2 session descriptor belowis the sane as the one above except
that it states an explicit preference for a voice codec, a voiceband
data codec and a voi ceband fax codec. Further, it defines the
profil e AAL2/custom 100 rather than assunme that the far-end is

cogni zant of the elements of this profile.

Kumar

v=0

0=- A3C47F21456789F0 0 ATM NSAP

47.0091. 8100. 0000. 0060. 3e64. f d01. 0060. 3e64. f dO1. 00
S:-

c=ATM NSAP

47.0091. 8100. 0000. 0060. 3e64. f d0O1. 0060. 3e64. f dO1. 00
t=0 0

mFaudi o $ AAL2/1 TU 8 AAL2/custom 100 AAL2/1TU 1
a=eeci d: B3E32

a=profil eDesc: AAL2/ cust om 100 0-7 PCMG 40 5000 0-7 SIDG 1
5000 8-15 Gr26-32 40 10000 8-15 SIDG 1 5000
a=vsel : G7/26-32 40 10000

a=dsel : of f PCMJ - -

a=f sel : G7/26-32 40 10000
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An exampl e of an SDP session descriptor for an AAL5 switched virtua
circuit for delivering MPEG 2 vi deo:

v=0

0=- A3CA7F21456789F0 O ATM NSAP

47.0091. 8100. 0000. 0060. 3e64. f dO1. 0060. 3e64. f dO1. 00
S=-

c=ATM NSAP 47.0091. 8100. 0000. 0060. 3e64. f d01. 0060. 3e64. f dO1. 00
t=0 0

mevi deo $ AAL5/I1TU 33

a=eeci d: B3E32

a=aal Type: AALS

a=bear er Type: SVC on

a=atmirfcDesc:f 0+1 7816 - - - - - off -
a=atmirfcDesc:b 0+1 0 - - - - - on -
a=cpsSDUsi ze: f 20680

a=aal App:itu_h2221 - -

An exanpl e of an SDP session descriptor for an AAL5 pernanent virtua
circuit for delivering MPEG 2 vi deo:

v=0
0=- A3C47F21456789F0 0 ATM - -

C=ATM - -

t=0 0

mevi deo PORT-$/ VPl -0/ VCl -$ AALS/ 1 TU 33
a=bear er Type: PVC -

a=atnirfcDesc:f 0O+1 7816 - - - - - off -
a=atnilrfcDesc:b 0+1 0 - - - - - on -
a=cpsSDUsi ze: f 20680

a=aal App:itu_h2221 - -

8. Security Considerations
8.1 Bearer Security

At present, standard neans of encrypting ATM and AAL2 bearers are not
conventionalized in the same manner as nmeans of encrypting RTP

payl oads. Nor has the authentication of ATM or AAL2 bearer

si gnal i ng.

The SDP encryption key line (k=) defined in RFC 2327 can be used to
represent the encryption key and the nmethod of obtaining the key. In
the ATM and AAL2 contexts, the term’ bearer’ can include ’bearer
signaling’ as well as 'bearer payl oads’
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8.2 Security of the SDP description

The SDP session descriptions mght originate in untrusted areas such
as equi prrent owned by end-subscribers or | ocated at end-subscri ber
premi ses. SDP relies on the security nechanisns of the encapsul ating
protocol or |ayers bel ow the encapsul ating protocol. Exanples of
encapsul ating protocols are the Session Initiation Protocol (SIP)
MCP and Multimedi a Gateway Control Protocol (MEGACO . No additiona
security nechani sns are needed. SIP, M3CP and MEGACO can use | PSec

aut hentication as described in RFC 1826 [Ref. 27]. |PSec encryption
can be optionally used with authentication to provide an additional,
potentially nore expensive |level of security. |PSec security

associ ations can be nmade between equi pnent |ocated in untrusted areas
and equi pnent |ocated in trusted areas through configured shared
secrets or the use of a certificate authority.

9. ATM SDP G anmar

Thi s appendi x provides an Augnmented BNF (ABNF) granmar for the ATM
conventions for SDP. ABNF is defined in rfc2234. This is not a

compl ete ABNF description of SDP. Readers are referred to [1] for an
ABNF description of the SDP base |ine protocol, and to rfc2848,
rfc2543, rfc2045 and rfc2326 for application-specific conventions for
SDP use. For case conventions, see section 2.4.

; Constant definitions

safe = al pha-numeric / ™" [ "= .t o ot | DQUOTE /
B R B A e A A Y A I A B
A S A I A S B S B

DQUOTE = %22 ; doubl e quote
al pha-nureric = ALPHA / DA T

ALPHA = "a" [/ "b" [ "c" [ "d" [/ v"e" [ “f" [/ "g" [ "h" [/ "i" [ "j" )
B G A E A ¢ AN ¢ Y AN o Y AN B A o R A G - S A S
T A A D S A B A |
"A" Y/ *B"/ "C ) "D "E ) OCF G et 3
"k /ot "M/ "N/ ro /fotPr @ "R TS T
UtV porw ot oty oz

DAT="0"/ POS-DIGAT
pPCs-DG T = "21" / "2" [ "3 [ "4" | "5" [ “6" [ "7* | "8 [ "9"
hex-prefix ="0" ("x" [ "X")
HEXDOG=DGQET / "a" [/ "b* /[ "c" [ "d" [ "e" [ "f" [
"A" [ "B" [/ "C /] "D/ "E" [/ "F"
space = %32
EQL = (CR/ LF / CRLF) ; as per Megaco RFC
CR = %13
LF = %10
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deci mal -uchar = DAT

/"4y DA T)
/341t 5"))

generic- U8 (hex-prefix hex-U8) / decimal -uchar

generic-Ul2 = (hex-prefix hex-Ul12) / 1*4 (DA T)
generic-Ul6 = (hex-prefix hex-Ul6) / 1*5(DIGT)
generic-U24 = (hex-prefix hex-U24) / 1*8(DIAT)
generic-U32 = (hex-prefix hex-U32) / 1*10(DIAT)
hex-U3 = 1*2(HEXD G
hex- U12 = 1*3( HEXDI G
hex- Ul16 = 1*4( HEXDI G
hex- U24 = 1*6( HEXDI G
hex- U32 = 1*8( HEXDI G

generic-U8 / "-
generic-U12 / "-
generic-Ul6 / "-

generi c- U8-or - nul |
generic-Ul2-or-nul |
generic- Ul6-or-nul |
generi c- U24-or-nul | generic-U24 | "-
generic-U32-or-nul | generic-U32 / "-
deci mal - U8-or-null = decinmal-uchar / "-
deci mal - ULl2-or-nul | 1*4DdEdT) [/ "-"
deci mal - U16- or-nul | »*5(bdT) [/ "-"
deci mal - U24- or - nul | 8 (D@T) / "-"
deci mal - U32-or-nul | 1*io(bb@T) / "-"
on-off-or-null = "on" / "off" [ "-"

; ABNF definition of SDP with ATM conventi ons

SDP- i nf oset = 1*(announcemrent)announcerment = proto-version
origin-field sessi on-name-field information-field uri-field
emai |l -fields phone-fi el ds connection-field bandw dth-fields
time-fields key-field attribute-fields nedia-descriptions
proto-version = ["v=" 1*4(DIAT) EQ.] ; use "v=0" for ATM SDP

origin-field = ["o=" usernane space sess-id space sess-version space
net -type-addr EQL]

username = 1* safe ; for ATMuse "-"

sess-id = (1*32 DIGT) / (hex-prefix 1*32 HEXD G
sess-version = (1*10 DA T) / (hex-prefix 1*8 HEXDI G

net -type-addr= nettype space addrtype-addr

netttype = "ATM / "IN/ "TN" /[ "-" [ "$"
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; Other nettype values nmay be defined in the future in other docunents
Validity of nettype and addrtype-addr conbination to be checked at
application level, not protocol syntax |evel

addrtype-addr = at maddrtype-addr / ip-addrtype-addr / tn-addrtype-addr
; i p-addrtype-addr per rfc2327
; tn-addrtype-addr per rfc2848

ATM address definition

atmaddrtype-addr = atmnsap-addr / atmel64-addr / atmalias-addr

at m nsap-addr = ("NSAP" / "-" [ "$") space (nsap-addr / "-" [ "$")

atmel64-addr = ("E164" / "-" | "$") space (el64-addr / "-" | "$")

atmalias-addr = ("GND' / "ALIAS" / "-" | "$") space (alias-addr /
-t g")

nsap-addr = 2(HEXDIG "." 9(4(HEXDIG ".") 2(HEXD QG

el64-addr = 1*15 (DIGAT)
al i as-addr = 1*32(al pha-numeric / "-" /[ "." | "_")

session-nane-field = ["s=" text EQL] ; for ATMuse "s=-"

text = byte-string

byte-string = 1*(byte-string-char) ; definition per rfc2327

byt e-string-char = %01-09/ %O0B/ 9%&0C/ 9%OE-FF ; all ASCI| except
NUL, CR & LF

; Definitions of information-field, uri-field, email-fields,

; phone-fields per rfc2327. These fields are omtted in

; ATM SDP descriptions. |If received, they are ignored in the ATM

; cont ext

connection-field = ["c=" c-net-type-addr]
; connection-field required, not optional, in ATM

c-net -type-addr
c-addrtype-addr

nettype space c-addrtype-addr
atm addrtype-addr / c-ip-addrtype-addr /
t n- addrt ype- addr

; atm addrtype-addr defined above

; C-ip-addrtype-addr per rfc2327

difference in address usage between "o’ and 'c¢’ |ines per rfc2327
; tn-addrtype-addr per rfc2848
bandwi dt h-fields = *("b=" bwtype ":" bandw dth EQL)

Kumar & Most af a St andards Track [ Page 97]



RFC 3108 ATM SDP May 2001

bwt ype = 1*(al pha-nuneri c)
bandwi dth = 1*(DIG T)

time-fields = *( "t=" start-tinme space stop-tine
*(ECL repeat-fields) EQL)
[ zone-adj ustmrents EQL]
start-time = time / "0O"
stop-time =tine / "0" ; always "0" in ATM
time = POSSDAT 9*(DIGAT) ; sane as rfc2327
; repeat-fields and zone-adjustnents per rfc2327, not used in ATM

; Definition of optional key-field per rfc2327

attribute-fields = *("a=" attribute EQL)

; SDP descriptors for ATM do not have session-level nedia attribute
; lines. If these are provided, they should be ignored.

medi a- descri ptions
medi a- descri ption

*(medi a- descri ption)
medi a-field information-field *(connection-field)
bandwi dth-fiel ds key-field attribute-fields

Definitions of information-field per RFC 2327. These fields are
omitted in ATM SDP descriptions. |If received, they are ignored in
the ATM cont ext

In ATM the connection-field is used in nedia-description to indicate
the I P address associated with the RTCP control protocol in H 323.C

applications. In this case, the connection field is per the RFC 2327
definition for |IP v4-based connections. Oherwise, it is not used in
medi a-description. |If received as part of nedia-description,

it is ignored.

Definition of optional bandw dth-fields as above.
Definition of optional key-field as in RFC 2327

medi a-field = rfc2327-nmedia-field / rfc2848-nedia-field /
atmnedia-field
; rfc2327-nmedia-field and rfc2848-nedi a-field defined in those rfc’s
atmnedia-field = "nm" nedi a space vcld space transport-fnms ECL
; superset of rfc2327 definition

media = "audio" / "video" / "data" / "application" / "control" /
1*(al pha- numeri c)

veld = "$" [/ "-" | ex-vcci [/ (ex-vcci "/" ex-cid) /
(atmtype-addr-m "/" ex-vcci) /
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"I" ex-cid) [/

(ex-bcg "/" ex-vcci) / (ex-bcg "/" ex-vcci "/" ex-cid)
(ex-portid "/" ex-vpi "/" ex-vci) [/

(ex-portid "/" ex-vpi "/" ex-vci "/I" ex-cid) [/

(ex-bcg "/" ex-vpi "/" ex-vci) [/

(ex-bcg "/" ex-vpi "/" ex-vci "/" ex-cid) [/

(ex-vpci "/" ex-vci) [/

(ex-vpci "/" ex-vci "/" ex-cid) [/

(atmtype-addr-m "/" ex-vpci "/" ex-vci) /
(atmtype-addr-m "/" ex-vpci "/" ex-vci "/" ex-cid)

atmtype-addr-m
at m nsap- addr - m
at m el64- addr - m

atmalias-addr-m=["GND-" /
The -mat the end

atm nsap-addr-m/ atmel64-addr-m/ atmalias-addr-m
["NSAP-"] (nsap-addr / "$")
["E164-"] (el64-addr / "$")

"ALI AS-"] (alias-addr / "$")

indicates use in the nedia field

3

’

ex- VCcCi
ex-cid
ex-bcg
ex-portid
ex-vpi

ex- vci

ex- vpci

VCCi
cid
bcg
portid
vpi

VCi
vpci

transport
generic-t
generic-t
fm = 1*(

known-transport-fnts

h323c-proto

Kumar & Mbst af a

Wl dcarding rules different from ATM address on "o’ and 'c¢’ lines
= "VCCl-" vcc
="CDb" cid
= "BCG " bcg
= "PORT-" portid
= "VPl-" vp
="vC -" e
= "VPCl-" vpc

generi c- UL6
generic-U8
generic-U8
1*32 (HEXDI G
generic- Ul2
generi c- UL6
generi c- UL6

-fms = generic-transport-fnts / known-transport-fnts /
ransport-fnts = generic-transport 1*(space fnt)
ransport = 1*(al pha-nunmeric / "/")

al pha- nuneri c)

aal 1-transport space aal 1-fnt-list /

aal 2-transport space aal 2-fnt-Ilist

*(space aal 2-transport space aal 2-fnt-list) /
aal 5-transport space aal 5-fnt-list /
rtp-transport space rtp-fnt-list /

tn-proto space tn-fnt-list /

h323c-proto "
"H323c"

St andards Track
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; h323c-proto used for RTCP control ports in H 323 annex C
; applications. tn-proto and tn-fnt-1ist per rfc2848

aal 1-transport = "AAL1" "/" aal 1-transport-Iist

aal 1-transport-list = "ATM-" / "ITU" / "custom! / "IEEE " oui /
cor por at e- nane

cor porate-nane = 1*(safe)

aal 2-transport = "AAL2" "/" aal 2-transport-1Ilist
aal 2-transport-list = aal 1-transport-1li st

aal 5-transport = "AAL5" "/" aal 5-transport-Iist
aal 5-transport-list = aal 1-transport-1li st
rtp-transport = "RTP" "/" rtp-transport-1list
rtp-transport-list = "AvP"

aal 1-fnt-list = (payl oad-type *(space payl oad-type)) / "-"

payl oad-type = deci mal -uchar

aal 5-fnt-list = aal 1-fnt-1ist

rtp-fm-list = aal 1-fnt-1ist

aal 2-fnt-list = (profile *(space profile)) / "-"

profil e = deci mal -uchar

attribute-fields = *("a=" attribute EQL)

attribute = known-attribute / (generic-att-field ":" att-value) /

generic-att-field

generic-att-field = 1*(al pha-numneri c)

att-value = byte-string

known-attribute = atmattribute / PINT-attribute / rfc2327-attribute
; PINT-attribute as defined in rfc2848
; rfc2327 attribute as defined in that rfc

atmattribute

"eecid" ":" eecid /

"aal Type" ":" aal Type /

"capability" ":" (asc / atc) space subtype /
"qoscl ass" ":" qosclass /

"bcob" ":" bcob space eetim/

"stc" ":" stc /

"upcc" ":" upcc /

"at mMQOSparns" ":" directionFl ag space cdvType

space acdv space ccdv space eetd space cntd
space aclr /
"atmirfcDesc" ":" directionFlag space cl pLvl
space pcr space scr space nbs space cdvt space
ncr space nfs space fd space te /
directionFlag space nrm space trm space cdf
space adtf /
"abrSetup" ":" ficr space bicr space fthe space btbe space
crnrtt space frif space brif space frdf space brdf /
"bearertype" ":" bearerType space locallnitiation /

"abr Par ns"
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Illijll
"anycast"

sci space Isn /

":" atnoupAddress space cdStd space

conScpTyp space conScpSel /

"cache" cacheEnabl e space cacheTi ner /

"bearerSiglE" ":" bearerSi gl EType space

bear er Si gl ELhg space bearerSi gl Eval /

"aal App" ":" appd ass space oui space appld /

"cbrRate" ":" cbrRate /

"sbc" ":" sbc /

"clkrec" ":" clkrec /

"fec" ":" fecEnable /

"prtfl" ":" partialFill /

"structure" ":" structureEnabl e space bl ksz /

"cpsSDUsi ze" ":" directionFl ag space cpcs /

"aal 2CPS" ":" cidLowerLimt space cidUpperLimt space

timerCU space sinplifiedCPS /

"aal 2CPSSDUr ate" ":" fSDUrate space bSDUrate /

"aal 2sscs366lunassured" ":" ted space rastiner space fsssar

space bsssar /

"aal 2sscs366lassured" ":" rastimer space fsssar space bsssar
space fsscopsdu space bsscopsdu space fsscopuu
space bsscopuu /

"aal 2sscs3662" ":" sap space circuitMde space franeMde
space faxDenpd space cas space dtnf space nfall space nfrl
space nfr2 space PCMencodi ng space fmaxFrame
space bmaxFrane /

"aal 5sscop” ":" fsscopsdu space bsscopsdu space fsscopuu

space bsscopuu /

"atmap" ":" payl oad-type space encodi ng-nane /

"silenceSupp" ":" silenceSuppEnabl e space sil enceTi ner

space suppPref space sidUse space fxnslevel |/

"ecan" di recti onFl ag space ecanEnabl e space ecanType /
"gc" ":" directionFl ag space gcEnabl e space gcLvl /
"profileDesc" ":" aal 2-transport space profile space

1*(profile-row /

"vsel" ":" 1*(encodi ng- nane space packet-Ilength space
packet-ti ne space) /
"dsel" ":" fxlncl space
1*(encodi ng- name space packet-1|ength space
packet-ti ne space) /
"fsel" ":" 1*(encodi ng- nane space packet-length space
packet-tine space) /
"onewaySel " ":" serviceType space directionFlag space
1*(encodi ng- name space packet-1ength space
packet-ti nme space) /
"codecconfig" ":" g7655scc /
"isup_usi" ":" isupUsi /
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"ui Layer1l Prot" ":" uilLayerl1Prot /
"chain" ":" chainPointer

eecid = 8 (HEXD G

aal Type = "AAL1" / "AAL2" |/ "AAL3/4" | "AALS" / "USER DEFI NED_AAL"
asc = "CBR' / "nrt-VBR' / "rt-VBR' / "UBR' / "ABR' / "GFR'
atc = "DBR' / "SBR' / "ABT/IT" / "ABT/DIT" / "ABR'

subt ype = deci nmal - U8- or - nul |

goscl ass = deci mal - U3- or - nul |

bcob = generic-U8

eetim= on-off-or-null

stc = deci nmal - uchar

upcc = deci mal - uchar

directionFlag = "f" [/ "b" [/ "fb"

cdvType = "PP" [/ "2P" [ "-"

acdv = deci nal - U32-or - nul |
ccdv = deci nal - U32-or-nul |
eetd = deci nal - U16-or-nul |
cnmtd = deci nal - Ul6-or-nul |
aclr = deci mal - U8-or-nul |
clpLvl = "0" / "O+1" [ "-"
pcr = deci mal - U24-or-nul |
scr = deci mal - U24-or - nul |
mbs = deci mal - U16-or - nul |

cdvt = deci mal - U24-or-nul |

nmcr = deci mal - U24-or - nul |
nmfs = deci mal - Ul6-or-nul |
fd = on-of f-or-null
te = on-of f-or-null
nrm = generic-U8-or-null

trm = generic-U8-or-null

cdf generi c- U8-or - nul |

adtf = generic-U16-or-null

ficr = deci mal - U24-or - nul |

bi cr = deci mal - U24- or - nul |

ftbe = deci mal - U24-or - nul |

bt be = deci mal - U24- or - nul |
crmrtt = deci mal - U24- or - nul |
frif = 1*2 (DAT)

brif = 1*2 (DA T)

frdf = 1*2 (DIAT)

brdf = 1*2 (DIAT)

bearer Type = "PVC' / "SVC' | "CID'
locallnitiation = on-off-or-null
sci = generic-U3-or-null

I sn = generic-U32-or-null
at M oupAddr ess = atmtype- addr
cdStd = generic-U8-or-null
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conScpTyp = generic-U8-or-null
conScpSel = generic-U8-or-null
cacheEnabl e = on-off-or-null
cacheTi mer = generic-U32-or-null
bearer Si gl EType = 2 * (HEXDI G
bearer Si gl ELng 1*4 (HEXD G
bear er Si gl Eval 2*512 (HEXD G

appd ass = -t

"itu_h323c" / "af83" / "AAL5_SSCOP" /

"itu_ i3661_assured"/ "itu_i3662"/ "itu_i3651" /
"itu_i3654" / "FRF11"

"itu_i3652" / "itu_i3653" /
"FRF8" / "itu_h2221"
oui ="-"/ 1*6 (HEXD G
appld = "-" [/ 1*8 (HEXD G
cbrRate = 2 (HEXD G
sbc = generic-U8
cl krec = "NULL" / "SRTS" / " ADAPTI VE'
fecEnable = "NULL" / "LOSS SENSI Tl VE"
partial Fill = generic-U3
structureEnabl e = on-off-or-null
bl ksz = generic-U16-or-null
cpcs = generic-Ul6
cidLowerLinmt = generic-U3-or-null
cidUpperLimt = generic-U3-or-null
timerCU = deci mal - U32-or-nul |
simplifiedCPS = on-off-or-null
f SDUr at e = deci rmal - U24- or - nul |
bSDUr at e = deci nmal - U24- or - nul |
ted = on-off-or-null
rastimer = deci mal - U32-or-null
fsssar = generic-U24-or-null
bsssar = generic-U24-or-null
f sscopsdu = generic-U16-or-null
bsscopsdu = generi c-U16-or - nul |
f sscopuu = generic-U16-or-nul |
bsscopuu = generic-Ul6-or-null
sap = "AUDIO' / "MJULTI RATE" / "-"
circuitMde = on-off-or-null
franmeMbde = on-of f-or-null
faxDenod = on-of f-or-null
cas = on-of f-or-null
dtnf = on-of f-or-null
nfall = on-off-or-null
mfrl = on-off-or-null
nfr2 = on-off-or-null
PCMencoding = "PCMVA" [/ "PCMJ' [ "-"
f maxframe = generic-Ul6-or-null
bmaxfrane = generic- U16-or-nul |
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si |l enceSuppEnabl e = on-of f-or-null
sil enceTi ner = generic-Ul6-or-null

suppPref = "standard" / "custoni / "-"
sidUse = "No SID' / "Fixed Noise" / "Sanpled Noise" / "-"
f xnsl evel = generic-U8-or-null

ecanEnabl e = on-of f-or-null
ecanType = "Gl65" / "Gl68" / "-"
gcEnabl e = on-off-or-null

gcLvl = generic-Ul6-or-null

profil e-row = uui CodeRange space encodi ng- nanme space packet-1length
space packet-tinme space

uui CodeRange = deci rmal -uchar "-"

encodi ng-nane = "-" /
"PCM3' [/ "SIDG' / "SIDr29" |/
"PCMJ' | "Gr26-32" | "Gr23" | "PCMA" [ "Gr22" | "Gr28" |/
"Gr29" | "X-Gr29a" |/ "X-Gr29b" | "X-Gr29ab" /
"X-Gr26-16" [ "X-Gr26-24" | "X-G726-40" | "X-Gr231-H' /
"X-Gr231-L" / "X-Gr23la-H' / "X-Gr23la-L" /
"X-Gr27-16" | "X-Gr27-24" | "X-Gr27-32" |/
"X-CCD' /| "X-CCD-CAS' / "GSM' / "GSM HR' / "GSM EFR"' /
"GSM EHR' / " X-FXDMOD-3" / "1016" / "Dvi4" | "L16" /
"LPC" / "MPA" | "QCELP" / "H263" / "H263-1998" /
"JPEG' / "H261" / "MPV' [/ "MP2T" / "nv" | "RED' /
"Cel B* / "L8" [/ "VDVI" | "MP1S" /| "MP2P" | "BT656" /
"FR-AMR' / "HR-AMR' / "UMIS-AMR' / "AMR'

packet -1 ength = deci nmal - U8- or - nul |

packet-tinme = deci mal - Ul6-or-nul |

fxlncl = on-off-or-null

serviceType = "v" [ "d" [ "f" [ "df" [/ "all"

g7655scc = 4*32 (HEXDI G

i supUsi = 4*24 (HEXDI G

ui Layer 1Prot = 2 (HEXDI G

deci mal -uchar / "-

chai nPoi nter = "NEXT" / "PREVI QUS" / "NULL"
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