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Abst r act

The Session Description Protocol (SDP) provides nechanisns to
describe attributes of nultinmedia sessions and of individual nedia
streans (e.g., Real-tine Transport Protocol (RTP) sessions) within a
mul ti medi a session. [I-D.ietf-nmmusic-sdp-bundl e-negoti ati on]

provi des SDP extensions to negotiate the usage of single 5-tuple for
sendi ng and receiving nedia associated with nmultiple nedia
descriptions ("m=" lines). Such a nechanism has nade it necessary to
understand the semantic inplications of the SDP attributes associ ated
with the RTP Media Streans nul tipl exed over a single underlying
transport |ayer flow

The purpose of this specification is to provide a franework for
anal yzing the nultiplexing characteristics of SDP attributes. This
specification also categorizes the existing SDP attributes based on
the framework described herein.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on June 14, 2015.
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1. Introduction
SDP defines several attributes for capturing characteristics that
apply to the individual nedia descriptions (described by "n" |ines")

and the overall
(audi o, video,

mul ti nmedi a sessi on

represent separate RTP Sessions that are carried over individua
| ayer flows. However

[1-D.ietf-nmusic-sdp-bundl e-negoti ation] defines a way to use a
singl e address: port conbi nati on (BUNDLE address) for receiving nedia

transport

associated with multiple SDP nedi a descriptions.

al l ow the usage of a single set of |CE [RFC5245] candi dates for

nmul ti pl e nmedia descriptions. This in turn has nade necessary to
understand the interpretati on and usage of the SDP attri butes defined
for the nultiplexed medi a descriptions.

G ven the nunber of SDP attributes registered with the [I ANA] and
possibility of new attributes being defined in the future,

Nandakumar

there is

Typically different nedia types
etc.) described using different nedia descriptions

This would for e.g.
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need for generic future-proof framework to anal yze these attributes
for their applicability in the transport rmultipl exi ng use-cases.

The docunent starts with providing the notivation for requiring such
a framework. This is followed by introduction to the SDP attribute
anal ysi s framework/procedures, follow ng which several sections
applies the framework to the SDP attributes registered with the

[ 1 ANA] .

2. Term nol ogy

5-tuple: A collection of the follow ng val ues: source address, source
port, destination address, destination port, and transport-Iayer
pr ot ocol

The key words "MJST", "MJST NOT", "REQUI RED', "SHOULD', "SHOULD NOT",
"RECOMVENDED", "MAY", and "OPTIONAL" in this docunent are to be
interpreted as described in [ RFC2119].

3. Mot i vati on

The tine and conplications of setting up | CE [ RFC5245] and DTLS- SRTP
[ RFC5763] transports for use by RTP, and conservation of ports, forns
an requirenment to try and reduce the nunber of transport |evel flows
needed. This has resulted in the definition of ways, such as,
[I-D.ietf-nmusic-sdp-bundl e-negotiation] to nmultiplex RTP over a
single transport flowin order to preserve network resources such as
port nunbers. This inposes further restrictions on applicability of
the SDP attributes as they are defined today.

The specific problemis that there are attribute conbinati ons which
make sense when specified on i ndependent "nmnr lines -- as with
classical SDP -- that do not make sense when those "m=" |ines are
then multipl exed over the sane transport. To give an obvious
exanple, ICE permits each "n¥" line to have an i ndependently
specified ice-ufrag attribute. However, if the nedia fromnultiple
"me" lines is nultiplexed over the sane | CE conponent, then the
meani ng of medi a-l1evel ice-ufrag attributes beconmes nuddl ed.

As of today there are close to 250 SDP attributes registered with the
[ITANA] and nore will be added in the future. There is no clearly
defined procedure to establish the validity/applicability of these
attribute when used with transport nultipl exi ng.
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4. SDP Attribute Anal ysis Framework

Attributes in an SDP session description can be defined at the
session-level and nedia-level. These attributes could be
semantically grouped as noted bel ow.

0 Attributes related to nmedia content such as media type, encoding
schenes, payl oad types.

0 Attributes specifying nedia transport characteristics |ike RTP/
RTCP port nunbers, network addresses, QOS

0 Metadata description attributes capturing session tining and
origin information.

0 Attributes establishing relationships between nedia streanms such
as groupi ng framework

Wth the above semantic grouping as a reference, the proposed
framework classifies each attribute into one of the foll ow ng
cat egori es:

4.1. Category: NORMAL

Attributes that can be independently specified when multipl exing and
retain their original semantics.

In the exanple given below, the direction and | abel attributes are

i ndependently specified for audio and video "ne" lines. These
attributes are not inpacted by multiplexing these nedia streans over
a single transport |ayer flow.

v=0

o=al i ce 2890844526 2890844527 I N | P4 host. atl ant a. exanpl e. com
S=

c=IN | P4 host. atl anta. exanpl e. com

t=0 0

mraudi 0 49172 RTP/ AVP 99
a=sendonl y

a=l abel : 1

a=rtpmap: 99 i LBC/ 8000
mevi deo 49172 RTP/ AVP 31
a=recvonly

a=l abel : 2

a=rtpmap: 31 H261/ 90000
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4.2. Category: NOI' RECOVMENDED

Attributes that are reconmended against nultiplexing since their
usage under nultiplexing mght lead to incorrect behavior

Exanpl e: Mul tipl exi ng nmedi a descriptions having attribute zrtp-hash
defined with the nedia descriptions lacking it, would either
complicate the handling of nultiplexed streans or m ght fai

mul ti pl exi ng al t oget her.

v=0

o=bob 2890844527 2890844527 IN I P4 client.bil oxi.exanple.com
S=

c=IN I P4 client.bil oxi.exanple.com

t=0 0

mFaudi o 3456 RTP/AVP 97 // with zrtp

a=rtpmap: 97 i LBC/ 8000

a=zrt p-hash: 1. 10 f e30ef d02423cb054e50ef d0248742ac7a52c¢8f 91bc2
df 881lae642c371ba46df

mevi deo 34567 RTP/ AVP 31 //w thout zrtp

a=rtpmap: 31 H261/ 90000

4.3. Category: |DENTI CAL

Attributes and their associated values (if any) that MJST be
identical across all the nedia descriptions being multiplexed.

Attributes such as rtcp-nux fall into this category. Since RTCP
reporting is done per RTP Session, RTCP Miltipl exi ng MJST be enabl ed
for both the audio and video "m=" lines if they are transported over
a single 5-tuple.

v=0

o=bob 2890844527 2890844527 IN | P4 client.bil oxi.exanple.com
S=

c=IN P4 client.biloxi.exanple.com

t=0 0

mraudi 0 34567 RTP/ AVP 97

a=rtcp- nmux

mevi deo 34567 RTP/ AVP 31

a=rtpmap: 31 H261/ 90000

a=rt cp- nux

4.4. Category: SUM
Attributes can be set as they are normally used but software using

themin the nultiplexing scenario, MJST apply the sumof all the
attributes being multiplexed instead of trying to use them
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i ndependently. This is typically used for bandwi dth or other rate
limting attributes to the underlying transport.

The software parsing the SDP sanpl e bel ow, should use the aggregate
Application Specific (AS) bandw dth value fromthe individual nedia
descriptions to determine the AS value for the nmultipl exed session
Thus the cal cul ated AS val ue would be 256+64 bytes for the given
exanpl e.

0
test 2890844526 2890842807 IN | P4 126.16.64.4
IN1P4 client.bil oxi.exanple.com

0o0

mraudi o 49170 RTP/ AVP 0

b=AS: 64

nevi deo 51372 RTP/ AVP 31

b=AS: 256

0 0 <
I I I

4.5. Category: TRANSPORT

Attributes that can be set normally for nultiple itenms in a
mul ti pl exed group but the software MJUST pick just one of the
attributes of the given type for use. The one chosen is the
attribute associated with the "m=" line that represents the
i nformati on being used for the transport of the RTP

In the exanpl e bel ow, "a=crypto” attribute is defined for both the
audio and the video "ne" lines. The video nedia line's a=crypto
attribute is chosen since its nmd value (bar) appears first in the
a=group: BUNDLE Iine. This is due to BUNDLE groupi ng semantic
[1-D.ietf-music-sdp-bundl e-negotiati on] which nandates the val ues

from"m=" line corresponding to the md appearing first on the
a=group: BUNDLE | ine to be considered for setting up the RTP
Transport.

Nandakumar Expi res June 14, 2015 [ Page 9]



Internet-Draft SDP Attribute Miltiplexing Decenber 2014

v=0

o=al i ce 2890844526 2890844527 I N | P4 host. atl ant a. exanpl e. com
S=

c=IN I P4 host. atl ant a. exanpl e. com

t=0 0

a=gr oup: BUNDLE bar foo
mraudi 0 49172 RTP/ AVP 99
a=m d: f oo
a=crypto:1 AES CM 128 HMAC SHAl1 80
i nline: dORmMdncmVCspeEc3QaZi NWVLFIhQX1cf HAWI Soj | 2720] 1: 32
a=rtpmap: 99 i LBC/ 8000
mevi deo 51374 RTP/ AVP 31
a=m d: bar
a=crypto:1 AES CM 128 HVAC SHA1 80
i nline: EcGZi N\pFIhQXdspcl 1ekcmVCNWhVLcf HAWJ Soj | 2220] 1: 32
a=rtpnap: 96 H261/ 90000

4.6. Category: INHERIT

Attributes that encapsul ate other SDP attributes or paraneters.

These attributes inherit their nultiplexing characteristics fromthe
attributes or paraneters they encapsulate. Such attributes as of
today, are defined in [RFC3407], [RFC5939] and [ RFC6871] as part of a
generic framework for indicating and negotiating transport, nedia and
media format rel ated capabilities in the SDP

The inheritance manifests itself when the encapsul ated attribute or
paraneter is being leveraged. 1In the case of SDP Capability
Negoti ati on [ RFC5939] for exanple, this occurs when a capability
(encapsul ating attribute) is used as part of a configuration; the
configuration inherits the nultiplexing category of each of its
constituent (encapsul ated) attributes and parameters. This in turn
may place constraints on what constitutes a valid configuration from
a multiplexing point of view, e.g. because sone attributes nust be

| DENTI CAL (see Section 14 for further details).
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v=0

o=al i ce 2890844526 2890844527 I N | P4 host. atl ant a. exanpl e. com
S=

c=IN I P4 host. atl ant a. exanpl e. com

t=0 0

mevi deo 3456 RTP/ AVP 100

a=rt prmap: 100 VP8/ 90000
a=fm p: 100 max-fr=30; max-f s=8040
a=sqgn: O

a=cdsc: 1 video RTP/ AVP 100
a=cpar: a=rtcp-nux

mevi deo 3456 RTP/ AVP 101

a=rt pmap: 101 VP8/ 90000
a=fm p: 100 max-fr=15; max-fs=1200
a=cdsc: 2 video RTP/AVP 101
a=cpar: a=rtcp-nux

In the above exanple, the category IDENTICAL is inherited for the
cpar encapsul ated rtcp-mux attribute.

4.7. Category: |DENTI CAL- PER-PT

Attributes that define the RTP payl oad configuration on per Payl oad
Type basis and MJST have identical values across all the nedia
descriptions for a given RTP Payl oad Type when repeated. These

Payl oad Types identify the sanme codec configuration as defined in the
Section 10.1.2 of [I-D.ietf-nmusic-sdp-bundl e-negotiation] under this
cont ext .

In the SDP exanpl e bel ow, Payl oad Types 96 and 97 are repeated across

all the video "m=" lines and all the payl oad specific paraneters (ex:
rtpmap, fmp) are identical
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v=0

o=al i ce 2890844526 2890844527 I N | P4 host. atl ant a. exanpl e. com
S=

c=IN I P4 host. atl ant a. exanpl e. com

t=0 0

a=group: BUNDLE caml, can®

m= video 96 97

a=m d: caml

a=rtpmap: 96 H264/ 90000

a=fmp: 96 profile-level -id=42400d; nax-fs=3600; nax-fps=3000;
max- nbps=108000; nax-br=1000

a=rtprmap: 97 H264/ 90000

a=fntp:97 profile-level-id=42400a; max-fs=240; max-fps=3000;
max- mbps=7200; nax-br=200

m= video 96 97

a=m d: can®

a=rtprmap: 96 H264/ 90000

a=fntp:96 profil e-level -i d=42400d; max-fs=3600; max-fps=3000;
max- nbps=108000; max-br=1000

a=rtpmap: 97 H264/ 90000

a=fm p: 97 profile-level -id=42400a; max-fs=240; max-fps=3000;
max- nbps=7200; nax-br=200

4.8. Category: SPECI AL

Attributes where the text in the specification defining the attribute
must be consulted for further handling when nultipl exed.

As an exanple, for the attribute extrmap, the specification defining
the extension nust be referred to understand the nultiplexing
i mplications.
4.9. Category: TBD
Attributes that have not been anal yzed under the proposed
mul tiplexing framework yet. For the purposes of inplenmentations it
i s advised to consider "NOT RECOMMENDED' as the category when
mul ti pl exi ng these attri butes.
5. Analysis of Existing Attributes

This section anal yzes attributes listed in [I ANA], grouped under the
| ETF docunent that defines them

The "Level " colum indicates whether the attribute is currently
speci fied as:

0 S -- Session |evel
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0 M-- Media level
o0 B -- Both
0 SR -- Source-level (for a single SSRO)
The "Mix Category" colum identifies nultiplexing category assigned
per attribute and the "Notes" colum captures additional informative
details regarding the assigned category, wherever necessary.
5.1. RFC4566 - SDP: Session Description Protocol
[ RFCA566] defines the Session Description Protocol (SDP) that is
i ntended for describing nmultimedia sessions for the purposes of

sessi on announcenent, session invitation, and other forns of
mul ti nmedia session initiation.

o e e e oo - o e e e Fom e e e e e e oo +
| Nane | Notes | Level | Mix Category |
) Fom e e e e e e e e oo Fomm oo - ) +
| sendrecv | Not i npacted | B | NORMAL |
I I I I I
| sendonly | Not i npacted | B | NORMAL |
I I I I I
| recvonly | Not i npacted | B | NORMAL |
I I I I I
| inactive | Not i npacted | B | NORMAL |
I I I I I
| cat | Not inpacted | S | NORMAL [
I I I I I
| ptine | The attribute value | M | | DENTI CAL- PER- PT |
| | nmust be sanme for a | | |
| | given codec | | |
[ | configuration [ [ [
I I I I I
| maxptine | The attribute value | M | 1 DENTI CAL- PER- PT |
[ | nmust be sanme for a | | |
| | given codec | | |
| | configuration | | |
I I I I I
| orient | Not | npacted | M | NORMAL [
I I I I I
| franerate | The attribute value | M | | DENTI CAL- PER- PT |
| | nmust be sanme for a | | |
| | given codec | | |
[ | configuration [ [ [
I I I I I
| quality | Not I npacted | M | NORMAL |
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I I I I I
| rtpmap | The attribute value | M | | DENTI CAL- PER- PT |
| | nmust be sanme for a | | |
[ | given codec [ [ [
| | configuration | | |
I I I I I
| fmtp | The attribute value | M | 1 DENTI CAL- PER- PT |
| | nmust be sanme for a | | |
| | given codec | | |
[ | configuration [ [ [
I I I I I
| keywds | Not i npacted | S | NORMAL |
I I I I I
| type | Not I npacted | S | NORMAL |
| | | | |
| type:broadcast | Not | npacted | S | NORMAL [
I I I I I
| type: H332 | Not I npacted | S | NORMAL |
I I I I I
| type:meeting | Not I npacted | S | NORMAL |
| | | | |
| type:noderated | Not | npacted | S | NORMAL [
I I I I I
| type:test | Not I npacted | S | NORMAL |
I I I I I
| tool | Not I npacted | S | NORMAL |
| | | | |
| charset | Not I npacted | S | NORMAL [
I I I I I
| sdpl ang | Not I npacted | B | NORMAL |
I I I I I
| lang | Not I npacted | B | NORMAL |
| | | | |
S Fom e e e e oo oo Fom oo - S +

RFCA566 Attribute Analysis
5.2. RFC4585 - RTP/ AVPF
[ RFCA585] defines an extension to the Audio-visual Profile (AVP) that
enabl es receivers to provide, statistically, nore i nmedi ate feedback

to the senders and thus allows for short-term adaptation and
ef ficient feedback-based repair mechanisnms to be inpl enented
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e T oo - T +
| Nare | Notes | Level | Mix Category |
Fom e - o e e e e e e e e e e m o Fom e - B +
| rtcp-fb | Since RTCP feedback | M | 1 DENTI CAL- PER- PT |
| | attributes are Payl oad | | |
| | Type (PT) scoped, their | | |
| | values MJST be identical | | |
| | for a given PT across the | | |
| | multiplexed "n=" |ines. | | |
I I I I I
. S R - +

RFCA585 Attribute Analysis
RFC5761 - Multiplexing RTP and RTCP

[ RFC5761] discusses issues that arise when nultiplexing RTP data
packets and RTP Control Protocol (RTCP) packets on a single UDP port.
It describes when such nultiplexing is and is not appropriate, and it
expl ai ns how the Session Description Protocol (SDP) can be used to
signal multiplexed sessions.

Fomm e eaaan . S RS o mmm e o +
| Narme | Notes | Level | Mix [
I I I | Category |
B T S o m oo - B RS +
| rtecp-mux | RTP and RTCP Ml ti pl exi ng | M | IDENTICAL |

| affects the entire RTP Session [ [ [

RFC5761 Attribute Analysis
RFC3312 - Integration of Resource Managenment and (Sl P)

[ RFC3312] defines a generic framework for preconditions, which are
extensi bl e through | ANA registration. This docunent al so di scusses
how network quality of service can be made a precondition for

est abli shnent of sessions initiated by the Session Initiation
Protocol (SIP). These preconditions require that the partici pant
reserve network resources before continuing with the session
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oo - T T oo - T +
| Name | Notes | Level | Mix Category |
Fom e - o e e e e e e e e e e e oo n Fom e - Fom e e e e e +
| des | Refer to notes below | M | NOT RECOMMENDED |
I I I I I
| conf | Refer to notes below | M | NOT RECOMMENDED |
I I I I I
| curr | Refer to notes below | M | NOT RECOMMENDED |
I I I I I
Fom oo - o e e e e e e e e ao oo Fom oo - e e e e oo oo +

RFC3312 Attribute Analysis

A m smat ched set of preconditions across nedi a descriptions results
in Session establishnent failures due to inability in neeting the
right resource reservations requested.

5.5. RFC4574 - SDP Label Attribute

[ RFCA574] defines a new Session Description Protocol (SDP) nedia-

| evel attribute: "label". The "label"” attribute carries a pointer to
a nmedia streamin the context of an arbitrary network application
that uses SDP. The sender of the SDP document can attach the "l abel"
attribute to a particular nedia streamor streams. The application
can then use the provided pointer to refer to each particular nmedia
streamin its context.

Hom e e oo - Fom e e e oo Fom oo - S +
| Nare | Notes | Level | Mix Category |
o m e e oo o e oo Fom e e o +
| label | Not Inpacted | M | NORMAL |
I I I I I
Fom e e e - - e e e o Fom e - S +

RFC4574 Attribute Analysis
5.6. RFC5432 - QS Mechani sm Sel ection in SDP

[ RFC5432] defines procedures to negotiate QOS nechani sns using the
Sessi on Description Protocol (SDP) offer/answer nodel.
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o e oo o e e e e e oo - [ R, oo +
| Nare | Notes | Level | Mix Category |
S e e e e e e e e oo Fom e - S +
| gos-nmech-send | Refer to notes below | B | NORMAL [
I I I I I
| gos-nmech-recv | Refer to notes below. | B | NORMAL [
I I I I I
B B Fomm oo - B +

RFC5432 Attribute Analysis

A single DSCP code point per flow being multiplexed doesn’t inpact

mul ti pl exi ng since QOS nechani sns are signal ed/ scoped per flow. For
scenarios that involves having different DSCP code points for packets
being transnmitted over the same 5-tuple, issues as discussed in
[I.D-draft-ietf-dart-dscp-rtp] needs to be taken into consideration

5.7. RFC4568 - SDP Security Descriptions

[ RFCA568] defines a Session Description Protocol (SDP) cryptographic
attribute for unicast nedia streans. The attribute describes a
crypt ographi c key and other paraneters that serve to configure
security for a unicast nedia streamin either a single nessage or a
roundtri p exchange.

Fomm e oo - e Fomm oo - s +
| Nane | Notes | Level | Mix |
I I I | Category |
TS oo e e e e e e e e e e eaaa o Fom e e TS +
crypto crypto attribute nust be the one M TRANSPORT
that corresponds to the "m=" |ine

I I
I I
| chosen for setting up the |
| underlying transport flow |
I I

RFCA568 Attribute Analysis
5.8. RFC5762 - RTP over DCCP

The Real -tine Transport Protocol (RTP) is a widely used transport for
real-tine multinedia on | P networks. The Dat agram Congesti on Contr ol
Protocol (DCCP) is a transport protocol that provides desirable
services for real-time applications. [RFC5762] specifies a mapping
of RTP onto DCCP, along with associated signaling, such that real -
tinme applications can make use of the services provided by DCCP
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| If RFC6773 is not [
| being used in |
| addition to |
| RFC5762, the port |
| inthe "m" line is

| a DCCP port. DCCP |
| being a connection

I I
I I
I I
I I
I I
I I

ori ented protocol
it does not allow
mul tiple
connections on the
same 5-tuple

RFC5762 Attribute Analysis

If RFC6773 is being used in addition to RFC5762 and provi ded that
DCCP-i n-UDP | ayer has additional denultiplexing, then it may be
possible to use different DCCP service codes for each DCCP fl ow,

gi ven each uses a different DCCP port. Although doing so m ght
conflict with the nedia type of the "m=" line. None of this is
standardi zed yet and it wouldn’t work as explained. Hence

mul ti pl exi ng must not be performed even in this alternate scenario.

5.9. RFC6773 - DCCP-UDP Encapsul ati on

[ RFC6773] docunment specifies an alternative encapsul ation of the

Dat agr am Congesti on Control Protocol (DCCP), referred to as DCCP- UDP
This encapsul ation allows DCCP to be carried through the current
generation of Network Address Transl ation (NAT) m ddl e boxes wi t hout
nodi fication of those middle boxes.

R T T oo - I +
| Nare | Notes | Level | Mix Category

Fom e e o Fom e e e e e e e e e e ee oo Fom e - S +
| dccp-port | Miltiplexing nust not be | M | NOT [
| | perforned due to potential | | RECOMVENDED |
| | conflict between the port | | |
| | used for DCCP | | |
| | en/decapsul ation and the RTP | | |
AN AU AR .

RFC6773 Attribute Analysis
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RFC6773 is about tunneling DCCP in UDP, with the UDP port being the
port of the DCCP en-/de-capsul ation service. This encapsulation
all ows arbitrary DCCP packets to be encapsul ated and the DCCP port
chosen may conflict with the port chosen for the RTP traffic.

For nultiplexing several DCCP-in-UDP encapsul ations on the same UDP
port, with no RTP traffic on the sane port inplies collapsing severa
DCCP port spaces together. This may or may not work dependi ng on the
nat ure of DCCP encapsul ati ons and ports choices thus rendering it to
be very application dependent.

5.10. RFC5506 - Reduced-Size RTCP in RTP Profile
[ RFC5506] di scusses benefits and issues that arise when all ow ng

Real -time Transport Protocol (RTCP) packets to be transmitted with
reduced size

S oo e e e e e e e e eee— oo s Fom e e TS +
| Narme | Notes | Level | Mix [
I I I | Category |
TSRS o mm e e e e e e e e e e e e Fom e - Fom e e o +
| rtcp-rsize | Reduced size RTCP affects the | M | | DENTI CAL |

| entire RTP Session | | |

RFC5506 Attribute Anal ysis
5.11. RFC6787 - Medi a Resource Control Protocol Version 2

The Medi a Resource Control Protocol Version 2 (MRCPv2) allows client
hosts to control nedia service resources such as speech synthesi zers,
recogni zers, verifiers, and identifiers residing in servers on the
network. MRCPv2 is not a "stand-al one" protocol -- it relies on
other protocols, such as the Session Initiation Protocol (SIP), to
coordi nate MRCPv2 clients and servers and nmanage sessi ons between
them and the Session Description Protocol (SDP) to describe,

di scover, and exchange capabilities. It also depends on SIP and SDP
to establish the nmedia sessions and associ ated paraneters between the
medi a source or sink and the nedia server. Once this is done, the
MRCPv2 exchange operates over the control session established above,
allowing the client to control the nedia processing resources on the
speech resource server. [RFC6787] defines attributes for this

pur pose.
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Fommemeeeas I oo - I +
| Nare | Notes | Level | Mix Category |
Fom e e e e - - e e e o Fom e - S +
| resource | Not Inpacted | M | NORMAL [
I I I I I
| channel | Not Inpacted | M | NORMAL [
I I I I I
| cmd | Not Inmpacted | M | NORMAL |
I I I I I
[ S Fom e e e oo Fom oo - S +

RFC6787 Attribute Analysis
5.12. RFC5245 - Interactive Connectivity Establishnment (1CE)

[ RFC5245] describes a protocol for Network Address Transl at or ( NAT)
traversal for UDP-based multinedia sessions established with the

of fer/answer nodel. This protocol is called Interactive Connectivity
Establ i shnent (I CE). | CE nakes use of the Session Traversal
Uilities for NAT (STUN) protocol and its extension, Traversal Using
Rel ay NAT (TURN). | CE can be used by any protocol utilizing the

of fer/answer nodel, such as the Session Initiation Protocol (SIP).
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| Nare | Notes | Level | Mux |

Not | npacted

i ce-options Not | npact ed

i ce-m smat ch Not | npacted

I

I

I

I

I

i ce- pwd i ce-pwd nust be the one

that corresponds to the

"m=" |ine chosen for |

setting up the |

under | ying transport |

flow [

I

i ce-ufrag i ce-ufrag nust be the | TRANSPORT
one that corresponds to

the "me" line chosen |

for setting up the |

under | ying transport [

I

I

I

I

|

I

I

I

I

I

|

I

I

I

I

I

fl ow

i ce candi date nust be TRANSPORT
the one that
corresponds to the "n¥
Iine chosen for setting
up the underlying
transport fl ow

candi dat e

ice renote candi date TRANSPORT

must be the one that

r enot e- candi dat es
corresponds to the "m="
Iine chosen for setting
up the underlying
transport flow

RFC5245 Attribute Analysis
5.13. RFC5285 - RTP Header Extensions
[ RFC5285] provides a general mechanismto use the header extension
feature of RTP (the Real -Tine Transport Protocol). It provides the

option to use a snall nunber of small extensions in each RTP packet,
where the universe of possible extensions is |arge and registration
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5.

5.

is de-centralized. The actual extensions in use in a session are
signaled in the setup information for that session

Fomm e - o m e o e e e e e e e e e e ee—aa- o Fom oo - [ S +
| Nare | Notes | Level | Mix |
I I I | Category |
N N e oo - Fommemeeeas +
| extmap | Specific RTP extension docunent | B | SPECI AL |

| | nmust be referred | | |

RFC5285 Attribute Anal ysis
14. RFC3605 - RTCP attribute in SDP
Oiginally, SDP assunmed that RTP and RTCP were carried on consecutive

ports. However, this is not always true when NATs are invol ved.
[ RFC3605] specifies an early mechanismto indicate the RTCP port.

Fom e - o e e e e e e e e e e e e e e e e e e Fom e - Fom e e o +
| Nane | Notes | Level | Mix [
I I I | Category |
N T N N +
| rtcp | ldentical attribute value nust be | M | 1 DENTI CAL |
| | used since the RTCP port affects the | | |
| | entire RTP session. | | |
I I I I I
R . R S +

RFC3605 Attribute Analysis
15. RFC5576 - Source-Specific SDP Attributes

[ RFC5576] defines a nechanismto describe RTP nedia sources, which
are identified by their synchronization source (SSRC) identifiers, in
SDP, to associate attributes with these sources, and to express

rel ati onshi ps anong sources. It also defines several source-leve
attributes that can be used to describe properties of media sources.
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T - oo - T +
| Nare | Notes | Level | Mix Category |
S e e e e e e e e Fom e - B +
| ssrc | Refer to Notes below | M | NORMAL [
I I I I I
| ssrc-group | Refer to section | M | NORMAL |
| | Section 9 for | | |
| | specific analysis of | | |
[ | the grouping [ [ [
[ | semantics [ [ [
I I I I I
| cnane | Not I npacted | SR | NORMAL |
I I I I I
| previous-ssrc | Refer to notes below | SR | NORMAL |
I I I I I
| fmtp | The attribute value | SR | 1 DENTI CAL- PER- PT |
| | nust be sane for a | | |
[ | given codec | | |
[ | configuration [ [ [
I I I I I
S e e e e e e e e Fom e - B +

RFC5576 Attribute Analysis

If SSRCs are repeated across "m=" |ines being multiplexed, they nust
all represent the sanme underlying RTP Source.

5.16. RFC7273 - RTP O ock Source Signalling
[ RFC7273] specifies Session Description Protocol (SDP) signalling

that identifies timestanp reference clock sources and SDP signalling
that identifies the media clock sources in a nultinedia session.

Fom e e o Fom e e e oo Fom oo - S +
| Nare | Notes | Level | Mix Category |
TS o e oo Fom e e o +
| ts-refclk | Not Inpacted | B | NORMAL [
I I I I I
| nediacl k | Not Inpacted | B | NORMAL |
I I I I I
TS o e oo Fom e e o +

RFC7273 Attribute Analysis
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5.17. RFC6236 - Image Attributes in SDP

[ RFC6236] proposes a new generic session setup attribute to make it
possible to negotiate different inage attributes such as inage size.
A possible use case is to nmake it possible for a | owend hand-hel d
terminal to display video without the need to rescale the

i mage, sonet hing that may consune | arge amounts of nenory and
processi ng power. The docurment al so helps to naintain an opti nal
bitrate for video as only the image size that is desired by the
receiver is transmtted.

TS oo e e e ia oo - Fom e e e e e e oo +
| Nane | Notes | Level | Mix Category |
s Fo e e e e e e eam o Fomm oo - ) +
| imageattr | The attribute value nmust | M | | DENTI CAL- PER- PT |
[ | be same for a given [ [ [
| | codec configuration | | |
I I I I I
S o m e e e e e i oo - [ R, Fom e e e e oo +

RFC6236 Attribute Analysis
5.18. RFC7197 - Duplication Delay Attribute in SDP
[ RFC7197] defines an attribute to indicate the presence of tenporally

redundant nedia streanms and the duplication delay in the Session
Descri ption Protocol

e . I . +
| Nane | Notes | Level | Mix Category |
T . oo - . +
| duplication-delay | Not Inpacted | B | NORMAL |
| | | |
e e e e e e oo oo Fom e e e oo Fom oo - S +

RFC7197 Attribute Analysis
5.19. RFC7266 - RTCP XR Bl ocks for MOS Metric Reporting

[ RFC7266] defines an RTP Control Protocol (RTCP) Extended Report (XR)
Bl ock including two new segnent types and associ ated Sessi on
Description Protocol (SDP) paraneters that all ow the reporting of
mean opi nion score (MXS) Metrics for use in a range of RTP
appl i cations.
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. I oo - I +
| Nare | Notes | Level | Mix Category |
TSRS e e e o Fom e - S +
| calgextmap | Not Inmpacted | B | NORMAL [
I I I I
. . N . +

RFC7266 Attribute Analysis
5.20. RFC6285 - Rapid Acquisition of Miulticast RTP Sessions

[ RFC6285] describes a method using the existing RTP and RTP Contro
Protocol (RTCP) machinery that reduces the acquisition delay. In
this method, an auxiliary unicast RTP session carrying the Reference
Information to the receiver precedes or acconpanies the mnulticast
stream This unicast RTP flow can be transnmitted at a faster than
natural bitrate to further accelerate the acquisition. The
nmotivating use case for this capability is nulticast applications
that carry real-time conpressed audi o and vi deo.

e e e o B Fom e - Fom e e e e e +
| Nane | Notes | Level | Mix Category [
o e oo e e e e o n Fom e e o e e o - +
| rams-updates | Not reconmended | M | NOT RECOMMENDED |
I I I I
B ) Fomm oo - s +

RFC6285 Attribute Analysis
5.21. RFC6230 - Media Control Channel Franmework

[ RFC6230] describes a franework and protocol for application

depl oynent where the application programm ng | ogic and nedi a
processing are distributed. This inplies that application
programm ng | ogi c can seanl essly gain access to appropriate resources
that are not co-located on the sane physical network entity. The
framework uses the Session Initiation Protocol (SIP) to establish an
application-level control mechani sm between application servers and
associ ated external servers such as media servers

oo oo oo S +
| Nare | Notes | Level | Mix Category

oo oo S o +
| cfwid | Not Inpacted | M | NORMAL |
I I I I I
Fomm e - Fom e e e oo Fom oo - S +

RFC6230 Attribute Analysis
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5.22. RFC6364 - SDP El enents for FEC Franework

[ RFC6364] specifies the use of the Session Description Protocol (SDP)
to describe the paraneters required to signal the Forward Error
Correction (FEC) Franework Configuration Information between the
sender(s) and receiver(s). This docunent al so provi des exanpl es that
show t he semantics for grouping multiple source and repair flows
together for the applications that sinultaneously use nmultiple

i nstances of the FEC Framework

o e e o - o m e e e e e e eeaa o Fom e e [ SR +
| Nare | Notes | Level | Mix |
I I I | Category |
s B Fomm oo - Fomm e e e o - +
| fec-source-flow | Specific FEC schene | M | SPECI AL |
[ | docunment needs to be [ [ [
| | referred | | |
I I I I I
| fec-repair-flow | Specific FEC schene | M | SPECI AL |
| | document needs to be | | |
| | referred | | |
I I I I I
| repair-w ndow | Specific FEC schene | M | SPECI AL |
| | document needs to be | | |
| | referred | | |
I I I I I
Fom e e e e e o m e e e e e e e e e e Fom e - Fom e - +

RFC6364 Attribute Analysis
5.23. RFC4796 - Content Attribute

[ RFCA796] defines a new Session Description Protocol (SDP) nedia-
level attribute, 'content’. The 'content’ attribute defines the
content of the nmedia streamto a nore detailed |evel than the nedia
description line. The sender of an SDP session description can
attach the 'content’ attribute to one or nore nedia streams. The
receiving application can then treat each nedia streamdifferently
(e.g., showit on a big or small screen) based on its content.

oo oo oo S +
| Nare | Notes | Level | Mix Category

[ oo S o +
| content | Not Inpacted | M | NORMAL |
| | | | |
Fom e o - Fom e e e oo Fom oo - S +

RFC4A796 Attribute Analysis
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5.24. RFC3407 - SDP Sinple Capability Declaration

[ RFC3407] defines a set of Session Description Protocol (SDP)
attributes that enables SDP to provide a mnimal and backwards
conpati ble capability declaration nechani sm

e T oo - I +
| Nare | Notes | Level | Mix Category |
Fom e - e e e e e e e e oo Fom e - S +
| sqgn | Not I npacted | B | NORMAL [
I I I I I
| cdsc | Not I npacted. | B | NORMAL |
I I I I I
| cpar | Refer to Section 14 | B | INHERI T |
I I I I I
| cparmin | Refer to notes below | B | SPECI AL [
I I I I I
| cparmax | Refer to notes below | B | SPECI AL [
I I I I I
Fomm e e e o - B Fomm oo - B +

RFC3407 Attribute Analysis

Since the attributes (a=cparm n and a=cparnmax) define m ni mrum and
maxi mum nuneri cal val ues associated with the attributes described in
a=cpar, it is recommended to consult the docunent defining the
attribute.

5.25. RFC6284 - Port Mappi ng between Unicast and Miulticast RTP Sessions

[ RFC6284] presents a port mapping solution that allows RTP receivers
to choose their own ports for an auxiliary unicast session in RTP
applications using both unicast and multicast services. The solution
provi des protection agai nst denial -of-service or packet anplification
attacks that could be used to cause one or nore RTP packets to be
sent to a victimclient.

s B Fomm oo - B +
| Nane | Notes | Level | Mix Category |
e e e e oo oo o m e e e e e oo oo Fom oo - S +
| portmapping-req | Not reconmended, if | M | NoOr |
[ | port mapping is | | RECOMVENDED |
| | required by the | | |
| | application | | |
I I I I I
e e e e oo oo o m e e e e e oo oo Fom oo - S +

RFC6284 Attribute Analysis
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5.26. RFC6714 - MSRP- CEMA

[ RFC6714] defines a Message Session Relay Protocol (MSRP) extension,
Connection Establishnent for Media Anchoring (CEMA). Support of this
extension is OPTIONAL. The extension allows niddl e boxes to anchor
the MSRP connection, without the need for mddl e boxes to nodify the
MBRP nessages; thus, it al so enabl es secure end-to-end NMSRP

communi cati on in networks where such m ddl e boxes are depl oyed. This
docunent al so defines a Session Description Protocol (SDP) attribute,
"merp-cema’, that MSRP endpoints use to indicate support of the CEMA

ext ensi on.
R I oo - I +
| Nare | Notes | Level | Mix Category |
Fom e e o e e e o Fom e - S +
| merp-cema | Not Inpacted | M | NORMAL [
I I I I
N . . N . +

RFC6714 Attribute Analysis
5. 27. RFC4583 - SDP Format for BFCP Streans

[ RFC4583] docunent specifies how to describe Binary Floor Control
Protocol (BFCP) streams in Session Description Protocol (SDP)
descriptions. User agents using the offer/answer nodel to establish
BFCP streans use this format in their offers and answers.

TS oo e e e e e e e e e eeeo oo Fom e e TS +
| Narme | Notes | Level | Mix [
I I I | Category |
s Fom e e e e e e e e m e e Fomm oo - s +
| floorctrl | nust be repeated across all the | M | IDENTICAL |
[ | multiplexed "m=" lines [ [ [
I I I I I
| confid | Not I npacted | M | NORMAL [
I I I I I
| userid | Not I npacted | M | NORMAL |
I I I I I
| floorid | The floorid MJUST be gl obally | M | NORMAL [
I | unique I I I
I I I I I
S o m e e e e e e e e e eme— oo - [ R, S +

RFCA583 Attribute Anal ysis
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5. 28. RFC5547 - SDP Offer/ Answer for File Transfer

[ RFC5547] provides a mechanismto negotiate the transfer of one or
nore files between two endpoints by using the Session Description
Prot ocol (SDP) offer/answer nodel specified in [ RFC3264].

- I oo - I +
| Nare | Notes | Level | Mix Category |
e e e e e e e e e e e o Fom e - S +
| file-selector | Not Inpacted | M | NORMAL [
I I I I I
| file-transfer-id | Not Inpacted | M | NORMAL [
I I I I I
| file-disposition | Not Inmpacted | M | NORMAL |
I I I I I
| file-date | Not Inpacted | M | NORMAL [
I I I I I
| file-iconfile-range | Not Inpacted | M | NORMAL [
I I I I I
o e e e e e e e e e oo B Fomm oo - B +

RFC5547 Attribute Analysis
5.29. RFC6849 - SDP and RTP Medi a Loopback Extension

[ RFC6849] adds new SDP nedia types and attributes, which enable
est abli shnent of nedia sessions where the nedia is | ooped back to the
transmitter. Such nedia sessions will serve as nonitoring and
troubl eshooting tools by providing the nmeans for neasurenent of nore
advanced Vol P, Real -tine Text, and Video over |P performance netrics.

B B Fomm oo - B +
| Nane | Notes | Level | Mix Category |
o m e e e e e e e oo oo oo e e e e Fom oo - S +
| loopback rtp-pkt-Ioopback | Not I npacted | M | NORMAL |
I I I I I
| 1 oopback rtp-nedia- | Not I npacted | M | NORMAL |
| 1 oopback | | | |
I I I I I
| | oopback-source | Not I npacted | M | NORMAL [
I I I I I
| 1 oopback-nirror | Not I npacted | M | NORMAL |
I I I I I
B B Fomm oo - B +

RFC6849 Anal ysi s
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5.30. RFC5760 - RTCP with Unicast Feedback

[ RFC5760] specifies an extension to the Real-time Transport Contro
Protocol (RTCP) to use unicast feedback to a nulticast sender. The
proposed extension is useful for single-source nulticast sessions
such as Source-Specific Milticast (SSM comuni cation where the
tradi tional nodel of many-to-nmany group communi cation is either not
avai | abl e or not desired.

Fom e e e oo o mm e e e e e e e e e m oo oo Fom oo - Fom e e o +
| Nare | Notes | Level | Mix |
I I I | Category |
. ' oo - - +
| rtcp-unicast | The attribute nmust be | M | IDENTICAL |
| | reported across all "n¥" | | |
[ | lines nultiplexed [ [ [
I I I I I
. YT N N . +

RFC5760 Attribute Analysis
5.31. RFC3611 - RTCP XR

[ RFC3611] defines the Extended Report (XR) packet type for the RTP
Control Protocol (RTCP), and defines how the use of XR packets can be
signal ed by an application if it enploys the Session Description

Prot ocol (SDP).

oo oo oo S +
| Nare | Notes | Level | Mix Category
[ oo S o +
| rtcp-xr | Not Inpacted | B | NORMAL |
| | |
Fom e o - Fom e e e oo Fom oo - S +

RFC3611 Attribute Analysis
5.32. RFC5939 - SDP Capability Negotiation

[ RFC5939] defines a general SDP Capability Negotiation framework. It
al so specifies howto provide attributes and transport protocols as
capabilities and negotiate themusing the framework. Extensions for
other types of capabilities (e.g., nedia types and nedia formats) may
be provided in other docunents

Nandakumar Expi res June 14, 2015 [ Page 30]



Internet-Draft SDP Attribute Miltiplexing Decenber 2014

I T T oo - I +
| Nare | Notes | Level | Mix Category |
Fomm e o Fom e e e e e e e e e e ee oo Fom e - S +
| pcfg | Refer to Section Section 14 | M | SPECI AL [
I I I I I
| acfg | Refer to Section Section 14 | M | SPECI AL [
I I I I I
| csup | Not I npacted | B | NORMAL |
I I I I I
| creq | Not I npacted | B | NORMAL [
I I I I I
| acap | Refer to section Section 14 | B | INHERIT |
I I I I I
| tcap | Refer to section Section 14 | B | INHERI T |
I I I I I
| cap-v0O | Not I|npacted | B | NORMAL [
I I I I I
N N YSST N . +

RFC5939 Attribute Analysis
5.33. RFC6871- SDP Media Capabilities Negotiation

Sessi on Description Protocol (SDP) capability negotiation provides a
general framework for indicating and negotiating capabilities in SDP
The base framework defines only capabilities for negotiating
transport protocols and attributes. [RFC6871] extends the framework
by defining nedia capabilities that can be used to negotiate nedia
types and their associated paraneters.
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I T oo - T +
| Nare | Notes | Level | Mix Category |
Fomm e o o m e e e e e e e e e e Fom e - B +
| rnctap | Refer to Section Section 14 | B | 1 DENTI CAL- PER- PT |
I I I I I
| ontap | Not I npacted | B | NORMAL |
I I I I I
| nfcap | Refer to Section Section 14 | B | | DENTI CAL- PER- PT

I I I I I
| mscap | Refer to Section Section 14 | B | INHERI T [
I I I I I
| lcfg | Refer to Section Section 14 | B | SPECI AL [
I I I I I
| sescap | Refer to notes bel ow | S | NOT RECOMMENDED |
I I I I I
| med-vO0 | Not I|npacted | S | NORMAL [
I I I I I
N T N N T +

RFC6871 - Attribute Analysis

The "sescap" attribute is NOIT RECOWENDED for use with nmultiplexing.
The reason is that it requires the use of unique configuration
nunbers across the entire SDP (per [RFC6871]) as opposed to within a
medi a description only (per [RFC5939]). As described in Section 14,
the use of identical configuration nunbers between mnultipl exed
(bundl ed) nedia descriptions is the default way of indicating
conmpati ble configurations in a bundle.

5.34. RFC7006 - M scell aneous Capabilities Negotiation SDP

[ RFC7006] extends the SDP capability negotiation framework to all ow

endpoints to negotiate three additional SDP capabilities. In
particular, this nmeno provides a nechanismto negotiate bandw dth
("b=" line), connection data ("c=" line), and session or nedia titles
("i=" line for each session or nedia).
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e e oo - R +
| Nare | Notes | Level | Mux |
| | | | Category |
Fom e o - o mm e e e e e e e e e e e e e e oo Fom oo - Fom e e o +
| bcap | I'nherit the category SUM as | B | INHERI T |
[ | applicable to b= attribute | | [
I I I I I
| bcap-vO | Not Inpacted | B | NORMAL |
| | | | |
| ccap | The connection address type nust | B | | DENTI CAL |
| | be identical across all the | | |
| | nmultiplexed "me" |ines | | [
I I I I I
| ccap-vO0 | Not Inpacted | B | NORMAL |
| | | | |
| icap | Not | npacted | B | NORMAL [
I I I I I
| icap-vO0O | Not I npacted | B | NORMAL |
I I I I I
Fomm e e e o - o m e m e e e e e e e e e e e e e e e e Fomm oo - s +

RFC7006 - Attribute Analysis
5.35. RFC4567 - Key Managenent Extensions for SDP and RTSP

[ RFCA567] defines general extensions for Session Description Protoco
(SDP) and Real Tine Stream ng Protocol (RTSP) to carry messages, as
specified by a key managenent protocol, in order to secure the nedia.
These extensions are presented as a franmework, to be used by one or
nmore key managenent protocols. As such, their use is neaningful only
when conpl enented by an appropriate key nanagement protocol

Fom e e e e - - o e e e e e e e e e e e e e ee o Fom e - Fom e e o +
| Nane | Notes | Level | Mix [
I I I | Category |
Fom e e oo - oo e e e e e e e e e ee e Fom e e TS +
| key-mgnt | Key nmanagenent protocol nust be | B | IDENTICAL |
| | identical across all the "m=" | | |
| | lines | | |
I I I I I
| m key | Key managenent protocol nust be | B | IDENTICAL |
[ | identical across all the "me" | [ [
| | lines I | |
I I I I I
Fom e e e e - - o e e e e e e e e e e e e e ee o Fom e - Fom e e o +

RFC4567 Attribute Analysis
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5. 36. RFC4A572 - Conedi a over TLS in SDP

[ RFCA572] specifies how to establish secure connection-oriented nedia
transport sessions over the Transport Layer Security (TLS) protoco
usi ng the Session Description Protocol (SDP). It defines a new SDP

protocol identifier, "TCP/TLS . It also defines the syntax and
semantics for an SDP 'fingerprint’ attribute that identifies the
certificate that will be presented for the TLS session. This

mechani sm al |l ows nedi a transport over TLS connections to be
established securely, so long as the integrity of session
descriptions is assured.

S o oo S oo +
| Nare | Notes | Level | Mux |
| | | | Category |
S Fom e e e e e e e e e m oo oo Fom oo - Fom e e o +
| fingerprint | fingerprint value fromthe | B | TRANSPORT |
| | "me" line defining the | [ |
| | underlying transport is [ [ [
| | chosen | | |
| | | | |
S Fom e e e e e e e e e m oo oo Fom oo - Fom e e o +

RFC4A572 Attribute Analysis
5.37. RFC4570 - SDP Source Filters

[ RFC4A570] describes how to adapt the Session Description Protoco
(SDP) to express one or nore source addresses as a source filter for
one or nore destination "connection" addresses. |t defines the
syntax and semantics for an SDP "source-filter" attribute that may
reference either IPv4 or I Pv6 address(es) as either an inclusive or
excl usive source list for either multicast or unicast destinations.
In particular, an inclusive source-filter can be used to specify a
Sour ce- Specific Miulticast (SSM session

o e oo o [ R, S +
| Nare | Notes | Level | Mux |
| | | | Category |
e e e e o e e m e e e e e e e e oo Fom oo - Fom e e o +
| source-filter | The attribute nust be | B | IDENTICAL |
[ | repeated across all "me" | [ [
| | lines nultiplexed | [ [
I I I I I
S o m e e e e e e e e e e Fom e - Fom e e o +

RFC4570 Attribute Analysis
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5.38. RFC6128 - RTCP Port for Miulticast Sessions

The Session Description Protocol (SDP) has an attribute that allows
RTP applications to specify an address and a port associated with the
RTP Control Protocol (RTCP) traffic. |In RTP-based source-specific
mul ticast (SSM sessions, the sane attribute is used to designate the
address and the RTCP port of the Feedback Target in the SDP
description. However, the RTCP port associated with the SSM session
itself cannot be specified by the sane attribute to avoid anbiguity,
and thus, is required to be derived fromthe "m=" line of the nedia
description. Deriving the RTCP port fromthe "nm=" |ine inposes an
unnecessary restriction. [RFC6128] renoves this restriction by

i ntroducing a new SDP attribute.

e e e e e oo - o e e e e e e e e e e m o Fom e - Fom e e o +
| Nane | Notes | Level | Mix [
I I I | Category |
- T N N +
| multicast-rtcp | Milticast RTCP port nust | B | IDENTICAL |
| | be identical across all | | |
| | the "m=" I|ines | | |
I I I I I
S S R S +

RFC6128 Attribute Analysis
5.39. RFC6189 - ZRTP

[ RFC6189] defines ZRTP, a protocol for nedia path D ffie-Hellnman
exchange to agree on a session key and paraneters for establishing
uni cast Secure Real -time Transport Protocol (SRTP) sessions for Voice
over | P (Vol P) applications.

Fom e e o Fom e e e e e e e e e m oo oo Fom oo - S +
| Nare | Notes | Level | Mux Category

oo o e e S S +
| zrtp-hash | Conplicates if all the "m=" | M | NOr |
| | lines are not authenticated | | RECOMVENDED |
AN AU AR .

RFC6189 Attribute Analysis
5.40. RFC4145 - Connection-Oiented Media
[ RFCA145] describes how to express nedia transport over TCP using the

Session Description Protocol (SDP). It defines the SDP ' TCP
protocol identifier, the SDP 'setup’ attribute, which describes the
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connection setup procedure, and the SDP 'connection’ attribute, which
handl es connection reestablishnent.

e e e - o e e m e e e e e e e e e e — e oo Fom oo - Fom e e o +
| Nare | Notes | Level | Mix |
I I I | Category |
oo e e e S oo +
| setup | nmust be identical across all | B | IDENTICAL |
| | "m=" lines | | |
| ] o | | |
| connection | nust be identical across all | B | |DENTICAL |
| | "me" lines [ [ [
I I I I I
o m e e oo o - Fom e m e e e e e e e e e e e e am o Fomm oo - s +

RFC4145 Attribute Analysis
5.41. RFC6947 - The SDP ALTC Attribute

[ RFC6947] proposes a mechanismthat allows the sane SDP offer to
carry nultiple I P addresses of different address fanmlies (e.g., IPv4
and | Pv6). The proposed attribute, the "altc" attribute, solves the
backwar d- conpati bility problemthat plagued Alternative Network
Address Types (ANAT) due to their syntax.

Fomm oo - Fom e e e e e e e e e m e e e e am o Fomm oo - s +
| Name | Notes | Level | Mix |
I I I | Category |
Fom e e oo e e e e e e e e e e e e e e meee—o - Fom e e TS +
| altc | The I P Address and port nust be the | M | TRANSPORT |
| | one that corresponds to the "nm" | | |
| | line chosen for setting up the | | |
| | underlying transport flow | | |
S U A SR .

RFC6947 Attribute Analysis
5.42. RFC7195 - SDP Extension for Crcuit Switched Bearers in PSTN
[ RFC7195] describes use cases, requirenents, and protocol extensions
for using the Session Description Protocol (SDP) offer/answer nodel

for establishing audio and video nedia streans over circuit-swtched
bearers in the Public Switched Tel ephone Network (PSTN)
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T T T I oo - I +
| Nare | Notes | Level | Mix Category |
o e e e e e e e e e e e e o Fom e - S +
| cs-correlation:callerid | Not Inpacted | M | NORMAL [
I I I I I
| cs-correlation:uuie | Not Inpacted | M | NORMAL [
I I I I I
| cs-correl ation:dtnf | Not Inmpacted | M | NORMAL |
I I I I I
| cs-correlation:external | Not Inpacted | M | NORMAL [
I I I I I
T . N . +

RFC7195 Attribute Analysis
5.43. RFC7272 - IDVB Using the RTP Control Protocol (RTCP)
[ RFC7272] defines a new RTP Control Protocol (RTCP) Packet Type and

an RTCP Extended Report (XR) Block Type to be used for achieving
Inter-Destination Media Synchroni zation (| DVS).

Fom e e o Fom e e e oo Fom oo - S +
| Nare | Notes | Level | Mix Category |
TS o e oo Fom e e o +
| rtcp-idnms | Not Inpacted | M | NORMAL |
I I I I
Fom e e o e e e o Fom e - S +

RFC7272 Attribute Analysis
5.44. RFC5159 - OVA BCAST SDP Attributes
[ RFC5159] provides descriptions of Session Description Protocol (SDP)

attributes used by the Open Mbile Alliance's Broadcast Service and
Content Protection specification.
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Internet-Draft

T I +
| Nare | Notes |
e e e e e e e e o e e e o +
| bcastversion | Not Inpacted |
I I I
| stknstream | Not Inpacted |
I I I
| SRTPAut hentication | Not Inpacted |
I I I
| SRTPROCTxRat e | Not Inpacted |
I I I
T . +

RFC6193 -

[ RFC6193] specifies how to establish a nedia session that

a virtual

SDP Attribute Miltiplexing

Medi a Description for

RFC5159 Attribute Analysis

Decenber 2014

------- T
| Mux Category |
------- e
| NORVAL [
I I
| NORVAL [
I I
| NORVAL [
I I
| NORVAL [
I I
------- e

| KE in SDP

private network using the Session Initiation Protocol

represents
for

the purpose of on-demand mnedi a/ application sharing between peers. It
extends the protocol identifier of the Session Description Protocol
(SDP) so that it can negotiate use of the Internet Key Exchange
Protocol (IKE) for nmedia sessions in the SDP of fer/answer nodel .

Fom e e e e oo o m e e e e e i oo - [ R, S +
| Nare | Notes | Level | Mux |
I I I | Category |
S o e e e e e e e oo Fom oo - Fom e e o +
| ike-setup | Attribute nust be | B | | DENTI CAL |
| | identical across all the | | |
| | "me" lines [ [ [
I I I I I
| psk-fingerprint | Attribute nmust be | B | IDENTICAL |
[ | identical across all the | [ [
[ | "m=" lines [ [ [
I I I I I
| ike-esp | Attribute nmust be | B | IDENTICAL |
| | identical across all the | | |
| | "m=" lines | | |
I I I I I
| ike-esp-udpencap | Attribute nust be | B | | DENTI CAL |
| | identical across all the | | |
| | "me" lines [ [ [
I I I I I
B o e e e e e e e e e Fom e - Fom e e o +

RFC6193 Attribute Analysis
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Wth the above SDP constraints, a session nultiplexed with nmultiple
"m=" lines will use only one | PSec association for all of the "m="
I'i nes.

5.46. RFC2326 - Real Tine Stream ng Protocol

The Real Tine Streanming Protocol, or RTSP, is an application-Ievel
protocol for control over the delivery of data with real-tine
properties. RTSP provides an extensible franework to enabl e
control |l ed, on-denand delivery of real-tinme data, such as audio and

vi deo.

e T T oo - I +
| Nare | Notes | Level | Mix Category |
Fom e - o e e e e e e e e e e e e e e e e aa o - Fom e - S +
| etag | RTSP is not supported for RTP | B | NOT [
| | Stream nul tipl exi ng | | RECOMVENDED |
I I I I I
| range | RTSP is not supported for RTP | B | NOr |
| | Stream mul tipl exi ng | | RECOMVENDED |
| | | | |
| control | RTSP is not supported for RTP | B | NOT [
| | Stream nul tipl exing | | RECOMVENDED |
I I I I I
| ntag | RTSP is not supported for RTP | B | NOr |
| | Stream mul tipl exi ng | | RECOMVENDED |
| | | | |
Fom e o - o m e e e e e e e e e e e e mo— oo Fom oo - S +

RFC2326 Attribute Analysis

[ RFC2326] defines SDP attributes that are applicable in the

decl arative usage of SDP alone. For purposes of this docunent, only
the O fer/Answer usage of SDP is considered as nmandated by
[I-D.ietf-nmusic-sdp-bundl e-negoti ation].

5.47. RFC6064 - SDP and RTSP Extensions for 3GPP
The Packet-sw tched Stream ng Service (PSS) and the Miltinmedia
Br oadcast/Mul ti cast Service (MBMS) defined by 3GPP use the Session
Description Protocol (SDP) and Real Tine Stream ng Protocol (RTSP)

with sonme extensions. [RFC6064] provides information about these
extensions and registers the RTSP and SDP extensions with | ANA

| X-predecbufsize | Refer to | M | NOTr |
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| | notes | | RECOMVENDED |
| | bel ow | | |
| , | | | |
| X-initpredecbufperiod | Refer to | M | NOT [
| | notes | | RECOMVENDED |
| | bel ow | | |
| _ | | | |
| X-initpostdecbufperiod | Refer to | M | NOr |
| | notes | | RECOMVENDED |
[ | bel ow [ [ [
I I I I I
| X-decbyterate | Refer to | M | NOTr |
| | notes | | RECOMVENDED |
| | bel ow | | |
| , , | | | |
| 3gpp-vi deopost decbuf si ze | Refer to | M | NOT [
| | notes | | RECOMVENDED |
| | bel ow | | |
| _ | | | |
| franesize | Refer to | M | NOr |
| | notes | | RECOMVENDED |
[ | bel ow [ [ [
| _ | | | |
| 3GPP-Integrity-Key | Refer to | S | NOTr |
| | notes | | RECOMVENDED |
| | bel ow | | |
I I I I I
| 3GPP- SDP- Aut h | Refer to | S | NOT [
| | notes | | RECOMVENDED |
| | bel ow | | |
| _ | | | |
| 3GPP- SRTP- Confi g | Refer to | M | NOr |
| | notes | | RECOMVENDED |
[ | bel ow [ [ [
I I I I I
| alt | Refer to | M | NOTr |
[ | notes [ | RECOMMENDED |
I | bel ow I I I
| , | | | |
| alt-default-id | Refer to | M | NOT [
| | notes | | RECOMVENDED |
| | bel ow | | |
I I I I I
| alt-group | Refer to | M | NOr |
| | notes | | RECOMVENDED |
[ | bel ow [ [ [
| _ | | | |
| 3GPP- Adapt ati on- Support | Refer to | M | NOTr |
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| | notes | | RECOMVENDED |
| | bel ow | | |
| , | | | |
| 3CGPP-Asset-Information | Refer to | B | NOT [
| | notes | | RECOMVENDED |
| | bel ow | | |
I I I I I
| nmbrs-node | Refer to | B | NOr |
| | notes | | RECOMVENDED |
[ | bel ow [ [ [
| _ | | | |
| nbrs-flow d | Refer to | M | NOTr |
| | notes | | RECOMVENDED |
| | bel ow | | |
| , | | | |
| nbns-repair | Refer to | B | NOT [
| | notes | | RECOMVENDED |
| | bel ow | | |
| _ | | | |
| 3GPP- QoE- Metrics | Refer to | M | NOr |
| | notes | | RECOMVENDED |
[ | bel ow [ [ [
| _ _ | | | |
| 3GPP- QoE- Metrics: Corruption | Refer to | M | NOTr |
| duration | notes | | RECOMVENDED |
| | bel ow | | |
| , o | | |
| 3CGPP- QoE-Metrics: Rebuffering | Refer to | M | NOT [
| duration | notes | | RECOMVENDED |
| | bel ow | | |
| _ - | | | |
| 3GPP- QoE-Metrics:Initial | Refer to | M | NOr |
| buffering duration | notes | | RECOMVENDED |
[ | bel ow [ [ [
| _ _ | | | |
| 3GPP- QoE- Metrics: Successi ve | Refer to | M | NOTr |
| loss of RTP packets | notes | | RECOMVENDED |
I | bel ow I I I
| , | | | |
| 3GPP- QoE-Metrics: Franme rate | Refer to | M | NOT [
| deviation | notes | | RECOMVENDED |
| | bel ow | | |
| o | | | |
| 3GPP- QoE-Metrics:Jitter | Refer to | M | NOr |
| duration | notes | | RECOMVENDED |
[ | bel ow [ [ [
| _ | | | |
| 3GPP- QoE- Metri cs: Cont ent | Refer to | B | NOTr |
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| Switch Tinme | notes | | RECOMVENDED |
| | bel ow | | |
| , | | | |
| 3GPP- QoE-Metrics: Aver age | Refer to | M | NOT [
| Codec Bitrate | notes | | RECOMVENDED |
| | bel ow | | |
| _ | | | |
| 3GPP- QoE- Metri cs: Codec | Refer to | M | NOr |
| I'nformation | notes | | RECOMVENDED |
[ | bel ow [ [ [
| _ | | | |
| 3GPP- QoE- Metrics: Buf fer | Refer to | M | NOTr |
| Status | notes [ | RECOMMENDED |
I | bel ow I I I
| | | | |
Fom e e e e e e e e e m oo oo Fom e e o Fom oo - S +

RFC6064 Attribute Analysis

[ RFC6064] defines SDP attributes that are applicable in the

decl arative usage of SDP alone. For purposes of this docunent, only
the O fer/Answer usage of SDP is considered as nmandated by
[I-D.ietf-nmusic-sdp-bundl e-negoti ation].

5.48. RFC3108 - ATM SDP
[ RFC3108] describes conventions for using the Session Description

Prot ocol (SDP) described for controlling ATM Bearer Connections, and
any associ ated ATM Adaptation Layer (AAL).

T T oo - I +
| Nare | Notes | Level | Mix Category |
e e e e e e e e oo Fom e e e e e Fom e - e e e o +
| aal Type | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| eecid | Refer to notes | B | NOTr |
[ | bel ow [ | RECOMMENDED |
| capability | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| gosd ass | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| bcob | Refer to notes | B | NOTr |
[ | bel ow [ | RECOMMENDED |
| stc | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| upcc | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| at mQOSpar ns | Refer to notes | B | NOTr |
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[ | bel ow [ | RECOMMENDED |
| atmlrfcDesc | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| abrParns | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| abr Setup | Refer to notes | B | NOTr |
[ | bel ow [ | RECOMMENDED |
| bearerType | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| 1i] | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| anycast | Refer to notes | B | NOTr |
[ | bel ow [ | RECOMMENDED |
| cache | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| bearerSiglE | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| aal App | Refer to notes | B | NOTr |
[ | bel ow [ | RECOMMENDED |
| cbrRate | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| sbc | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| clkrec | Refer to notes | B | NOTr [
[ | bel ow [ | RECOMMENDED |
| fec | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| prtfl | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| structure | Refer to notes | B | NOTr |
[ | bel ow [ | RECOMMENDED |
| cpsSDUsi ze | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| aal 2CPS | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| aal 2CPSSDUr at e | Refer to notes | B | NOTr |
[ | bel ow [ | RECOMMENDED |
| aal 2sscs366lunassured | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| aal 2sscs366lassured | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| aal 2sscs3662 | Refer to notes | B | NOTr |
[ | bel ow [ | RECOMMENDED |
| aal 5sscop | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| at mmap | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| silenceSupp | Refer to notes | B | NOTr |
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[ | bel ow [ | RECOMMENDED |
| ecan | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| gc | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| profileDesc | Refer to notes | B | NOTr [
[ | bel ow [ | RECOMMENDED |
| vsel | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| dsel | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| fsel | Refer to notes | B | NOTr [
[ | bel ow [ | RECOMMENDED |
| onewaySel | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| codecconfig | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
| isup_usi | Refer to notes | B | NOTr |
[ | bel ow [ | RECOMMENDED |
| uilLayer1_Prot | Refer to notes | B | NOr |
[ | bel ow [ | RECOMMENDED |
| chain | Refer to notes | B | NOT [
| | bel ow | | RECOMVENDED |
I I I I I
e T oo - . +

RFC3108 Attribute Anal ysis

RFC3108 descri bes conventions for using the Session Description
Protocol (SDP) for characterizing ATM bearer connections using an
AAL1, AAL2 or AAL5 adaptation layers. For AALl, AAL2 and AAL5,
bearer connections can be used to transport single nedia streans. In
addition, for AAL1 and AAL2, mnultiple nedia streanms nmay be

mul tiplexed into a bearer connection. For all adaptation types
(AAL1, AAL2 and AAL5), bearer connections may be bundled into a
single media group. In all cases addressed by RFC3108, a real-tine
medi a stream (voi ce, video, voiceband data, pseudo-wi re and ot hers)
or a multiplex of nmedia streanms is mapped directly into an ATM
connection. RFC3108 does not address cases where ATM serves as a

| ow| evel transport pipe for | P packets which in turn nmay carry one
or nore real-tinme (e.g. VolP) nedia sessions with a life-cycle
different fromthat of the underlying ATMtransport.

[1-D.ietf-nmusic-sdp-bundl e-negotiation] is applicable only for
nettypes IN and address types "I P4" or "IP6".
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5.49. 3GPP TS 26. 114

[ R3GPPTS26. 114] specifies I P multimedi a subsystem Media handling and
interaction

o e e e e e e aa oo oo e e e e aao oo s Fom e e [ RS +
| Nane | Notes | Level | Mux |
I I I | Category |
e e e e e e e e o e e e e e e e e oo Fom e - Fom e - +
| 3gpp_sync_info | Usage defined for the | M | NORMAL [
| | TP Miltinedia Subsystem | | |
I I I I I
| 3gpp_MaxRecvSDUSi ze | Usage defined for the | M | NORMAL |
| | TP Miltinedia Subsystem | | |
| | | | |
Fom e e e e oo o m e e e e e oo oo Fom oo - Fom e o - +

3CGPP TS 26.114 Attribute Analysis
5.50. 3GPP TS 183.063

[ RBGPPTS183. 063] Tel econmuni cati ons and | nternet converged Services
and Protocols for Advanced Networking (TISPAN);

T I oo - I +
| Nare | Notes | Level | Mix Category |
e e e e e e e e o e e e o Fom e - S +
| PSGd | Not Inpacted | S | NORMAL [
I I I I I
| bc_service | Not Inpacted | S | NORMAL |
I I I I I
| bc_program | Not Inpacted | S | NORMAL |
| | | | |
| bc_service_package | Not Impacted | S | NORMAL [
I I I I I
T . N . +

3GPP TS 183.063 Attribute Analysis
5.51. 3GPP TS 24.182

[ R3GPPTS24. 182] specifies IP multimedi a subsystem Custom Al erting
t ones
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oo e e e S oo +
| Nare | Notes | Level | Mux |
| | | | Category |
e e e - o m e e e e e e e e e e e e mo— oo Fom oo - [ S +
| g.3gpp.cat | Usage defined for the IP | M | NORMAL |

| Miultinedia Subsystem | | |

3GPP TS 24.182 Attribute Analysis
5.52. 3GPP TS 24.183

[ R3GPPTS24. 183] specifies I P multinmedi a subsystem Cust om Ri ngi ng
Si gnal

Fomm e e . S RS Fomm e eaaan +
| Narme | Notes | Level | Mix [
I I I | Category |
B TS o o m oo - B T +
| g.3gpp.crs | Usage defined for the IP | M | NORMAL |

| Multimedia Subsystem | | I

3GPP TS 24.183 Attribute Analysis
5.53. 3GPP TS 24. 229

[ RBGPPTS24. 229] specifies IP multinmedia call control protocol based
on Session Initial protocol and Session Description Protocol.
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o e e o - oo e e e e e i [ R, S +
| Nare | Notes | Level | Mux |
I I I | Category |
e e e e oo oo o m e e e e e e e oo oo oo Fom oo - Fom e e o +
| secondary-realm | secondary-realm nust be | M | TRANSPORT |
| | the one that corresponds | | |
[ | to the "n¥" line chosen | | |
| | for setting up the | | |
| | underlying transport flow | | |
I I I I I
| visited-realm | visited-realm mnust be | M | TRANSPORT |
| | the one that corresponds | | |
[ | to the "n¥" line chosen | | |
| | for setting up the | | |
| | underlying transport flow | | |
I I I I I
| onr-mcksum | Not I npacted | M | NORMAL |
I I I I I
| onr-s-cksum | Not I npacted | M | NORMAL |
I I I I I
| onr-matt | Not I npacted | M | NORMAL |
I I I I I
| onmr-s-att | Not | npacted | M | NORMAL [
I I I I I
| onr-m bw | Not I npacted | M | NORMAL |
I I I I I
| onr-s-bw | Not I npacted | M | NORMAL |
I I I I I
| onr-codecs | Not | npacted | M | NORMAL [
I I I I I
o e e o - oo e e e e e i [ R, S +

3GPP TS 24.229 Attribute Analysis
5.54. 1TUT. 38

[T.38] defines procedures for real-time Goup 3 facsinle
communi cati ons over |P networKks.
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o S C NS S +
| Nare | Notes | Level | Mix Category |
o e e e e e emo— oo o e e e e oo Fomm e e o e e e o +
| T38FaxVersion | Not Inpacted | S | NORMAL [
I T38MaxBit Rat e I Not | npacted I S I NORMAL I
I T38FaxFi | | Bi t Rerroval I Not | npacted I S I NORMAL I
I T38FaxTr anscodi ngMVR I Not | npact ed I S I NORIVAL I
I T38FaxTranscodi ngJBI G I Not | npacted I S I NORMAL I
I T38FaxRat eManagenent I Not | npacted I S I NORIVAL I
I T38FaxMaxBuf f er I Not | npact ed I S I NORIVAL I
I T38FaxMaxDat agr am I Not | npacted I S I NORMAL I
I T38FaxUdpEC I Not | npacted I S I NORMAL I
I T38FaxMax!| FP I Not | npact ed I S I NORMAL I
I T38FaxUdpECDept h I Not | npacted I S I NORMAL I
I T38FaxUdpFECMax Span I Not | npacted I S I NORMAL I
I T38ModeniType I Not | npact ed I S I NORIVAL I
I T38Vendor | nfo I Not | npacted I S I NORMAL I
A e AR T .

I TU T.38 Attribute Analysis

The ITU T.38 attributes are clearly unaffected by multipl exi ng and
are specific to the working of the fax protocol itself.

5.55. ITU-T Q 1970

[Q 1970] defines BICC | P bearer control protocol.
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| Nare | Notes | Level | Mux |

| ipbcp version identifies type of |
| I'PBCP nessage used in BICC (ITU-T |
| Q 1901) environnment which are linmted

| to single nmedia payl oad. Pertinent |
| I'TU. T specifications needs to be |
| referred while multiplexing [
I I

I TUT Q1970 Attribute Analysis
5.56. I TU- T H. 248.15

I TUT H 248. 15 [H. 248. 15] defines Gateway Control Protocol SDP H. 248
package attribute

I I I | Category |

| It is only applicable for [
| signaling the inclusion of H 248

| extension packages to a gateway |
| via the local and renote [
| descriptors. The attribute itself |
| is unaffected by multiplexing, but |
| the packaged referenced in a |
| specific use of the attribute may |
| be inmpacted. Further anal ysis of |
| each package is needed to [
| determine if there is an issue. |
| This is only a concern in [
| environments using a deconposed [
| server/gateway with H 248 signal ed
| between them The ITU-T will need |
| to do further analysis of various
| packages when they specify howto |
| signal the use of multiplexing to |
| a gateway |
I I

I TUT H 248.15 Attribute Analysis
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5.57. RFC4975 - The Message Session Rel ay Protocol

[ RFC4975] the Message Session Relay Protocol, a protocol for
transmitting a series of related instant nessages in the context of a
session. Message sessions are treated |like any other nedia stream
when set up via a rendezvous or session creation protocol such as the
Session Initiation Protocol.

o e e e e e e e e e e e oo n e e e o Fom e - S +
| Nane | Notes | Level | Mux Category |
oo oo oo S +
| accept-types | Not Inpacted | M | NORMAL |
I I I I I
| accept-wapped-types | Not Inpacted | M | NORMAL |
| | | | |
| max-size | Not Inpacted | M | NORMAL [
I I I I I
| path | Not Inpacted | M | NORMAL |
I I I I I
) B Fomm oo - B +

RFC4975 Attribute Analysis
5.58. Historical Attributes

This section specifies analysis for the attributes that are included
for historic usage alone by the [I ANA].

I O I e +
| Nane | Notes | Level | Miux Category [
N T T oo - T +
| rtpredl | Historic attributes | M | NOT RECOMMENDED |
| | | | |
| rtpred2 | Historic attributes | M | NOT RECOMMVENDED |
I I I I I
N T Femmmmeeaeaeieaaaas N . +

Hi storical Attribute Analysis
6. bwtype Attribute Analysis

This section specifies handling of specific bandwidth attributes when
used in nultiplexing scenari os.
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6.1. RFCA566 - SDP: Session Description Protocol

[ RFCA566] defines the Session Description Protocol (SDP) that is
i ntended for describing nultinmedia sessions for the purposes of
sessi on announcenent, session invitation, and other forns of
mul ti medi a session initiation.

s o m e m e e e e e e e e e e e e e e e e Fomm oo - Fomm e e e o -
| Nane | Notes | Level | Mix

I I I | Category
S e R R
| bwtype:CT | Not Inpacted | S | NORMAL

I I I I

| bwtype: AS | For the nedia | evel usage, the | B | SuM

| | aggregate of individual bandw dth | |

[ | values is considered [ [

I I I I

N . T T N N T

RFCA566 bwt ype Anal ysis
6.2. RFC3556 - SDP Bandwi dth Mdifiers for RTCP Bandw dt h

[ RFC3556] defines an extension to the Session Description Protocol
(SDP) to specify two additional nodifiers for the bandw dth
attribute. These nodifiers may be used to specify the bandw dth
all oned for RTP Control Protocol (RTCP) packets in a Real-tine
Transport Protocol (RTP) session.

Sessi on | evel usage represents
sessi on aggregate and nedia | evel
usage i ndicates SUM of the

i ndi vi dual val ues while

mul ti pl exi ng

+
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
| bwtype:RR | Session |evel usage represents | B | SUM
| | session aggregate and nedia |evel | |
| | usage indicates SUM of the | |
| | individual values while | |
| | multiplexing | |
I I I I
+

RFC3556 bwt ype Anal ysis
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6.3. RFC3890 - Bandw dth Modifier for SDP

7

7

[ RFC3890] defines a Session Description Protocol (SDP) Transport

I ndependent Application Specific Maxi nrum (TI AS) bandwi dth nodifier
that does not include transport overhead; instead an additiona

packet rate attribute is defined. The transport independent bit-rate
val ue together w th the maxi mum packet rate can then be used to
calculate the real bit-rate over the transport actually used

e e e e oo oo o e e m e e e e e e e e oo Fom oo - Fom e o - +
| Nare | Notes | Level | Mux |
I I I | Category |
oo eee oo - o Fomme oo Fommm oo o +
| bwtype: TI AS | The usage of TIAS is not | B | SPECI AL |
| | clearly defined | | |
[ | Ofer/Answer usage. [ [ [
I I I I I
| bwtype: maxprate | The usage of TIAS and | B | SPECI AL |
| | maxprate is not well | | |
| | defined under nultiplexing | | |
L L A S I

RFC3890 bwt ype Anal ysis

The intention of TIAS is that the nmedia level bit-rate is nultiplied
with the known per-packet overhead for the selected transport and the
maxprate value to deternmine the worst case bit-rate fromthe
transport to nore accurately capture the required usage. Sumni ng

TI AS val ues i ndependently across "m" lines and nultiplying the
computed sumwi th maxprate and the per-packet overhead would inflate
the value significantly. Instead perfornmng nultiplication and
addi ng the individual values is a nore appropriate usage.

rtcp-fb Attribute Analysis
This section analyzes rtcp-fb SDP attri butes.
1. RFC4585 - RTP/ AVPF
[ RFCA585] defines an extension to the Audio-visual Profile (AVP) that
enabl es receivers to provide, statistically, nore i nmedi ate feedback

to the senders and thus allows for short-term adaptation and
efficient feedback-based repair mechanisnms to be inpl enented
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7.2. RFC5104 -

SDP Attribute Miltiplexing
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be same for a given codec
configuration
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be handled in the app
specific way when
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The attribute val ue nust
be same for a given codec
configuration

The attribute val ue nust
be same for a given codec
configuration

The attribute val ue nust
be sanme for a given codec
configuration
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be same for a given codec
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Feedback paraneters nust
be handled in the app
specific way when

mul ti pl exed
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be same for a given codec
configuration

RFC4585 Attribute Anal ysis

Codec Control Messages in AVPF

Decenber 2014
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| DENTI CAL- PER- PT
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I
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I
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I

I

I

[ RFC5104] specifies a few extensions to the nmessages defined in the

Audi o- Vi sua

primarily in conversationa

Profile with Feedback (AVPF).
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Nandakumar

However ,

Expi res June 14, 2015

They are hel pfu
mul ti nmedi a scenari os where centralized

sone are al so usable

[ Page 53]



I nt

7.3.

7. 4.

Nan

ernet-Draft SDP Attribute Miltiplexing Decenber 2014

e T e oo - T +
| Narme | Notes | Level | Mix Category |
Homm - - o mm e e e e e e e e e e e e Fom e - B +
| ccm | The attribute val ue must be | M | 1 DENTI CAL- PER- PT |
| | sane for a given codec | | |
[ | configuration | | |
I I I I I
Fomm - - - Fom e m e e e e e e e e e e e e am o Fomm oo - ) +

RFC5104 Attribute Analysis
RFC6285 - Uni cast - Based RAMS

[ RFC6285] describes a method using the existing RTP and RTP Control
Protocol (RTCP) machinery that reduces the acquisition delay. In
this method, an auxiliary unicast RTP session carrying the Reference
Information to the receiver precedes or acconpani es the multicast
stream This unicast RTP flow can be transnitted at a faster than
natural bitrate to further accelerate the acquisition. The
nmotivating use case for this capability is nulticast applications
that carry real-tinme conpressed audi o and vi deo.

I e e e e eiieaeciiiaasascaiaanaas I e +
| Nane | Notes | Level | Miux Category [
oo - e T oo - N T +
| nack | The attribute value nust be | M | | DENTI CAL- PER- PT |
| rai | same for a given codec | | |
[ | configuration [ [ [
I I I I I
N N YSST N N T +

RFC6285 Attribute Analysis
RFC6679 - ECN for RTP over UDP/IP

[ RFC6679] specifies how Explicit Congestion Notification (ECN) can be
used with the Real -time Transport Protocol (RTP) running over UDP
usi ng the RTP Control Protocol (RTCP) as a feedback mechanism It
defines a new RTCP Extended Report (XR) block for periodic ECN
feedback, a new RTCP transport feedback nessage for tinely reporting
of congestion events, and a Session Traversal Uilities for NAT
(STUN) extension used in the optional initialization nmethod using
Interactive Connectivity Establishment (ICE)
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oo e oo oo - o Fomme oo dommm e e - +
| Nare | Notes | Level | Mux |
| | | | Category |
e e e e oo oo o m e e e e e e e oo oo oo Fom oo - Fom e e o +
| ecn-capable-rtp | ECN markup are enabled at | M | |DENTICAL |
| | the RTP Session |evel | | |
I I I I I
| nack ecn | This attribute enables | M | IDENTICAL |
| | ECN at the RTP session | | |
[ | level [ [ [
I I I I I
oo oo i Fomee oo o e oo - +

RFC6679 Attribute Analysis
7.5. RFC6642 - Third-Party Loss Report

In a large RTP session using the RTP Control Protocol (RTCP) feedback
mechani sm defined in [ RFC4585], a feedback target may experience
transient overload if sone event causes a | arge nunber of receivers
to send feedback at once. This overload is usually avoided by
ensuring that feedback reports are forwarded to all receivers,

all owing themto avoid sending duplicate feedback reports. However,
there are cases where it is not recommended to forward feedback
reports, and this may allow feedback inplosion. [RFC6642] neno

di scusses these cases and defines a new RTCP Third-Party Loss Report
that can be used to informreceivers that the feedback target is
aware of sone |oss event, allowing themto suppress feedback.
Associ at ed Session Description Protocol (SDP) signaling is al so

defi ned.

Fomm e - - Fom e e e e e e e e e m o Fomm oo - ) +
| Nane | Notes | Level | Mix Category |
Hom e e oo - o mm e e e e e e e e e m oo oo Fom oo - S +
| nack | The attribute value nust be | M | 1 DENTI CAL- PER- PT |
| tilei | same for a given codec [ [ [
[ | configuration | | |
I I I I I
| nack | The attribute value nmust be | M | | DENTI CAL- PER- PT |
| pslei | same for a given codec [ [ [
| | configuration | | |
I I I I I
F o [ R, Fom e e e e oo +

RFC6642 Attribute Analysis
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7

8.

8.

6

1.

RFC5104 - Codec Control Messages in AVPF

[ RFC5104] specifies a few extensions to the nmessages defined in the
Audi o- Visual Profile with Feedback (AVPF). They are hel pfu

primarily in conversational nultinedia scenarios where centralized
mul ti point functionalities are in use. However, sone are al so usable
in smaller multicast environnents and point-to-point calls.

Fom e e e - - o mm e e e e e e e e e aa o n Fom e - B +
| Nane | Notes | Level | Mix Category [
Fom e e e oo T Fom e e e e e e o n +
| ccm | The attribute value nmust be | M | | DENTI CAL- PER- PT |
| fir | sanme for a given codec | | |
| | configuration | | |
| | | | |
| ccm | The attribute value nust be | M | 1 DENTI CAL- PER- PT |
| trmbr | sane for a given codec | | |
| | configuration | | |
I I I I I
| ccm | The attribute value nmust be | M | | DENTI CAL- PER- PT

| tstr | same for a given codec | | |
[ | configuration [ [ [
I I I I I
| ccm | The attribute value nmust be | M | | DENTI CAL- PER- PT |
| vbecm | sane for a given codec | | |
| | configuration | | |
| | | | |
Hom e e oo - o mm e e e e e e e e e m oo oo Fom oo - S +

RFC5104 Attribute Analysis
group Attribute Analysis
This section anal yzes SDP "group" attribute semantics.
RFC5888 - SDP Groupi ng Franework

[ RFC5888] defines a franmework to group "m' lines in the Session
Description Protocol (SDP) for different purposes.
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R I oo - I +
| Nare | Notes | Level | Mix Category |
Fom e e o e e e o Fom e - S +
| group:LS | Not Inpacted | S | NORMAL [
I I I I I
| group:FID | Not Inpacted | S | NORMAL |
I I I I I
s B Fomm oo - B +

RFC5888 Attribute Analysis
8.2. RFC3524 - Mapping Media Streans to Resource Reservation Fl ows

[ RFC3524] defines an extension to the Session Description Protocol
(SDP) grouping framework. It allows requesting a group of nedia
streans to be mapped into a single resource reservation flow. The
SDP syntax needed is defined, as well as a new "senmantics" attribute
call ed Single Reservation Fl ow (SRF).

B RS B o m oo - B T +
| Nane | Notes | Level | Mix Category |
S S E SR [ +
| group:SRF | Not Inpacted | S | NORMAL |
I I I I
S T [ R, oo +

RFC3524 Attribute Analysis
8.3. RFC4091 - ANAT Semantics

[ RFC4091] defines the Alternative Network Address Types (ANAT)
semantics for the Session Description Protocol (SDP) grouping
framewor k. The ANAT semantics allow alternative types of network
addresses to establish a particular nedia stream

S o e e e e e e ee oo Fom e e o e e e oo - +
| Nane | Notes | Level | Mix Category |
B TS S o m oo - o +
| group: ANAT | ANAT semantics is | S | NOT RECOMMENDED |

| obsel eted [ [ [
I I I I I
S o e e e e e e ee oo Fom e e o e e e oo - +

RFC4091 Attribute Analysis
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8.4. RFC5956 - FEC Grouping Semantics in SDP

[ RFC5956] defines the semantics for grouping the associ ated source
and FEC-based (Forward Error Correction) repair flows in the Session
Description Protocol (SDP). The senmantics defined in the docunent
are to be used with the SDP G oupi ng Franework (RFC 5888). These
semantics allow the description of grouping rel ationshi ps between the
source and repair flows when one or nore source and/or repair flows
are associated in the same group, and they provide support for
additive repair flows. SSRC-level (Synchronization Source) grouping
semantics are also defined in this docunent for Real-tinme Transport
Protocol (RTP) streans using SSRC nul tipl exing.

B B o m oo - B T +
| Nane | Notes | Level | Mix Category
S S E SR [ +
| group: FECG-FR | Not Inpacted | S | NORMAL |
I I I
T T [ R, oo +

RFC5956 Attribute Analysis
8.5. RFC5583 - Signaling Media Decodi ng Dependency in SDP

[ RFC5583] defines semantics that allow for signaling the decoding
dependency of different media descriptions with the sane nedia type
in the Session Description Protocol (SDP). This is required, for
exanple, if nedia data is separated and transported in different
network streanms as a result of the use of a layered or nultiple
descriptive nmedi a codi ng process.

Fomm e - - Fom e e e e e e e e e m o Fomm oo - ) +
| Nane | Notes | Level | Mix Category |
Hom e e oo - o mm e e e e e e e e e m oo oo Fom oo - S +
| depend | The attribute value nust be | M | 1 DENTI CAL- PER- PT |
| lay | sanme for a given codec [ [ [
| | configuration | | |
I I I I I
| depend | The attribute value nust be | M | | DENTI CAL- PER- PT |
| ndc | sane for a given codec [ [ [
| | configuration | | |
I I I I I
F o [ R, Fom e e e e oo +

RFC5583 Attribute Anal ysis
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8.6. RFC7104 - Duplication Gouping Semantics in the SDP

[ RFC7104] defines the semantics for grouping redundant streams in the
Sessi on Description Protocol (SDP). The semantics defined in this
docunent are to be used with the SDP G oupi ng Framework. G ouping
semantics at the Synchroni zation Source (SSRC) |evel are al so defined
in this docunent for RTP streams using SSRC nul tipl exi ng.

Fom e e o e e e o Fom e - S +
| Nane | Notes | Level | Mux Category |
TS o e oo Fom e e o +
| group:DUP | Not Inpacted | S | NORMAL |
I I I I
s B Fomm oo - B +

RFC7104 Attribute Analysis
9. ssrc-group Attribute Analysis
This section anal yzes "ssrc-group" senantics.
9.1. RFC5576 - Source-Specific SDP Attributes
[ RFC5576] defines a nmechanismto describe RTP media sources, which
are identified by their synchronization source (SSRC) identifiers, in
SDP, to associate attributes with these sources, and to express

rel ati onshi ps anong sources. It also defines several source-|evel
attributes that can be used to describe properties of media sources.

e e e e oo o e oo Fom e e o +
| Nane | Notes | Level | Mix Category |
) B Fomm oo - B +
| ssrc-group: FID | Not Inmpacted | SR | NORMAL |
I I I I I
| ssrc-group: FEC | Not Inmpacted | SR | NORMAL |
I I I I I
| ssrc-groupFEC-FR | Not Inmpacted | SR | NORMAL |
I I I I I
B e e e o Fom e - S +

RFC5576 Attribute Analysis
9.2. RFC7104 - Duplication Gouping Semantics in the SDP
[ RFC7104] defines the semantics for grouping redundant streams in the

Sessi on Description Protocol (SDP). The semantics defined in this
docunent are to be used with the SDP G ouping Framework. G ouping
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semantics at the Synchroni zation Source (SSRC) |evel are al so defined
in this docunent for RTP streams using SSRC nultipl exi ng.

S Fom e e e oo Fom oo - S +
| Nare | Notes | Level | Mix Category |
o e e e oo - o e oo Fom e e o +
| ssrc-group:DUP | Not Inpacted | SR | NORMAL |
I I I I
e e e e e oo - e e e o Fom e - S +

RFC7104 Attribute Analysis
10. QoS Mechani sm Token Anal ysi s
This section anal yzes QoS tokes specified with SDP.
10.1. RFC5432 - QS Mechani sm Sel ection in SDP

[ RFC5432] defines procedures to negotiate QOS nechani sns using the
Session Description Protocol (SDP) offer/answer nodel.

Fom oo - Fom e e e oo Fom oo - S +
| Nanme | Notes | Level | Mix Category |
Fom e e o e oo Fom e e o +
| rsvp | Not Inpacted | B | NORMAL |
I I I I I
| nsis | Not Inpacted | B | NORMAL |
I I I I I
Fom e e o e oo Fom e e o +

RFC5432 Attribute Analysis
11. k= Attribute Analysis
11.1. RFC4566 SDP: Session Description Protocol
[ RFCA566] defines the Session Description Protocol (SDP) that is
i ntended for describing nmultimedia sessions for the purposes of

sessi on announcenent, session invitation, and other forns of
mul ti nedia session initiation.
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12.

12.

13.

13.

e T T oo - I +
| Narme | Notes | Level | Mix Category |
Homm - - o e m e e e e e e e e e e e e e e e e e e aa oo Fom e - e e e o +
| k= | It is NOT recomended to use this | S | NOT [
| | attribute | | RECOMVENDED |
I I I I I
e T e oo - . +

RFCA566 Attribute Analysis
content Attribute Analysis
1. RFCA796

[ RFCA796] defines a new Session Description Protocol (SDP) nedia-
level attribute, 'content’. The 'content’ attribute defines the
content of the nmedia streamto a nore detailed |evel than the nedia
description line. The sender of an SDP session description can
attach the 'content’ attribute to one or nore nedia streams. The
receiving application can then treat each nedia streamdifferently
(e.g., showit on a big or small screen) based on its content.

e . I . +
| Nane | Notes | Level | Mix Category

T . oo - . +
| content:slides | Not Inmpacted | M | NORMAL |
| | | | |
| content:speaker | Not Inpacted | M | NORMAL [
I I I I I
| content:main | Not Inpacted | M | NORMAL [
I I I I I
| content: sl | Not Inmpacted | M | NORMAL |
| | | | |
| content:alt | Not Inpacted | M | NORMAL [
I I I I I
. . N . +

RFCA796 Attribute Analysis
Payl oad Formats
1. RFC5109 - RTP Payl oad Format for Generic FEC

[ RFC5109] describes a payload format for generic Forward Error
Correction (FEC) for media data encapsulated in RTP. It is based on
the exclusive-or (parity) operation. The payload fornat all ows end
systens to apply protection using various protection | engths and
levels, in addition to using various protection group sizes to adapt
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to different nmedia and channel characteristics. |t enables conplete
recovery of the protected packets or partial recovery of the critica
parts of the payl oad dependi ng on the packet |oss situation

oo oo B oo +
| Nane | Notes | Level | Mix Category |
i oo ee oo Fomme oo oo +
| audi o/ ul pfec | Not recomended for | M | NOr |
| | multiplexing due to | | RECOMVENDED |
[ | reuse of SSRCs [ [ [
I I I I I
| video/ ul pfec | Not recomended for | M | NOTr |
| | multiplexing due to | | RECOMVENDED |
| | reuse of SSRCs | | |
I I I I I
| text/ul pfec | Not recommended for | M | NOT [
| | multiplexing due to | | RECOMVENDED |
| | reuse of SSRCs | | |
I I I I I
| application/ulpfec | Not recommended for | M | NOr |
| | multiplexing due to | | RECOMVENDED |
[ | reuse of SSRCs [ [ [
I I I I I
oo e oo oo Fomee oo oo +

RFC5109 Payl oad Format Anal ysis
14. Ml tiplexing Considerations for Encapsulating Attributes

This sections deals with recomendations for defining the

mul ti pl exi ng characteristics of the SDP attributes that encapsul ate
other SDP attributes/paraneters. Such attributes as of today, for
exanple, are defined in [ RFC3407], [RFC5939] and [RFC6871] as part of
a generic framework for indicating and negotiating transport, nedia
and nedia format related capabilities in the SDP

The behavi or of such attributes under multiplexing is in turn defined
by the nultipl exi ng behavior of the attributes they encapsul ate which
are made known once the O fer/ Answer negotiation process is
conpl et ed.

14.1. RFC3407 - cpar Attribute Analysis

[ RFC3407] capability paraneter attribute (a=cpar) encapsul ates b=
(bandwi dth) or an a= attribute. For bandwidth attribute
encapsul ati on, the category SUMis inherited. For the case of a=
attribute, the category corresponding to the SDP attribute being
encapsul ated is inherited.
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v=0

o=al i ce 2890844526 2890844527 I N | P4 host. atl ant a. exanpl e. com
S=

c=IN I P4 host. atl ant a. exanpl e. com

t=0 0

nrvi deo 3456 RTP/ AVP 100

a=rt pmap: 100 VP8/ 90000

a=sqgn: O

a=cdsc: 1 video RTP/AVP 100
a=cpar: a=rtcp-nux

mrvi deo 3456 RTP/ AVP 101
a=rtprmap: 101 VP8/ 90000
a=fm p: 100 max-fr=15; max-f s=1200
a=cdsc: 2 video RTP/AVP 101
a=cpar: a=rtcp-nux

In the above exanpl e, the category IDENTICAL is inherited for the cpar
encapsul ated rtcp-nux attribute.

14.2. RFC5939 Anal ysis

[ RFC5939] defines a general SDP capability negotiation framework. It
al so specifies howto provide transport protocols and SDP attri butes
as capabilities and negotiate them using the franework.

For this purpose, [RFC5939] defines the follow ng

0 A set of capabilities for the session and its associated nedi a
stream conponents, supported by each side. The attribute
("a=acap") defines howto list an attribute nane and its
associ ated value (if any) as a capability. The attribute
("a=tcap") defines howto list transport protocols (e.g., "RTP/
AVP") as capabilities.

0 A set of potential configurations ("a=pcfg") provided by the
offerer to indicate whcich conbination of those capabilities can
be used for the session and its associ ated nedia stream
components. Potential configurations are not ready for use unti
fully negotiated. They provide an alternative that may be used,
subject to SDP capability negotiation procedures. |In particular
the answerer may choose one of the potential configurations for
use as part of the current O fer/Answer exchange.

0 An actual configuration ("a=acfg") for the session and its
associ ated nedi a stream conponents. The actual configuration
identifies the potential configuration that was negotiated for
use. Use of an actual configuration does not require any further
negoti ati on.
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0 A negotiation process that takes the current actual and the set of
potential configurations (conbinations of capabilities) as input
and provides the negoti ated actual configurations as output. In
[ RFC5939] the negotiation process is done independently for each
medi a description

14.2.1. Recommendation - Procedures for Potential Configuration Pairing

This section provides recomendations for entities generating and
processi ng SDP under the generic capability negotiation framework as
defined in [ RFC5939] under the context of nmedia stream multi pl exing.

These recommendati ons are provided for the purposes of enabling the
O ferer to make sure that the generated potential configurations
between the nultiplexed streanms can (easily) be negotiated to be
consi stent between those streans. In particular, the procedures aim
to sinplify Answerer’s procedure to choose potential configurations
that are consistent across all the nultiplexed nmedia descriptions.

A potential configuration selects a set of attributes and paraneters
that become part of the nedia description when negotiated. When

mul ti pl exi ng medi a descriptions with potential configurations
specified, there nay be a need for coordinating this selection

bet ween nul ti pl exed nedi a descriptions ensuring right multiplexing
behavi or.

Al though it is possible to analyze the various potenti al
configurations in nultiplexed nedia descriptions to find conbinations
that satisfy such constraints, it can quickly becone conplicated to
do so.

The procedures defined in [ RFC5939] state that each potenti al
configuration in the SDP has a uni que configuration nunber, however
the scope of uniqueness is limted to each nedia description. To
make it sinple for the answerer to chose valid conbinations of
potential configurations across media descriptions in a given bundle
group, we provide a sinple rule for constructing potenti al
configurations

0 Let mbundle be the set of nedia descriptions that forma given
bundl e .

0 Let mbundle-pcfg be the set of nedia descriptions in mbundle
that include one or nore potential configurations.

0 Each nedia description in mbundl e-pcfg nust have at | east one

potential configuration with the same configuration nunber (e.g.
" lll) .
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14.

0 For each potential configuration with configuration nunber x in m
bundl e-pcfg, the offerer MIST ensure that if the answerer chooses
configuration number x in each of the nedia descriptions in m
bundl e-pcfg, then the resulting SDP will have all nultiplexing
constraints satisfied for those nedia descriptions.

0 Since it is nearly inpossible to define a generic nechanism for
various capability extensions, this docunent does’t provide
procedures for dealing with the capability extension attributes.
However, Section 14.3 provide anal ysis of nedia capability
extension attributes as defined in [ RFC6871].

The above allows the answerer to easily find nultiplexing conpatible
combi nations of potential configurations:- The answerer sinply choses
a potential configuration (nunber) that is present in all of the
medi a descriptions with potential configurations in the bundle.

Note that it is still possible for the offerer to provide additiona
potential configurations with independent configuration nunbers. The
answerer will have to performnore conplicated analysis to determ ne

valid nultipl exed combi nati ons of those.
2.1.1. Exanple: Transport Capability Miltiplexing

v=0

o=al i ce 2890844526 2890844527 I N | P4 host. atl ant a. exanpl e. com
S=

c=IN I P4 host. atl anta. exanpl e. com
t=0 0

a=t cap: 1 RTP/ SAVPF

a=t cap: 2 RTP/ SAVP

a=group: BUNDLE audi o vi deo

m= audi o

a=m d: audi o

a=pcfg:1 t=1

In the exanpl e above, the potential configurations that offer
transport protocol capability of RTP/ SAVPF has the same configuration
nunber "1" in both the audio and video nedi a descriptions.
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14.2.1.2. Exanple: Attribute Capability Miltiplexing

14.

14.

v=0
o=al i ce 2890844526 2890844527 I N | P4 host. atl ant a. exanpl e. com
S=
c=IN | P4 host. atl anta. exanpl e. com
t=0 0
a=acap: 1 a=rtcp-nux
a=acap: 2 a=crypto:1 AES CM 128 HVAC SHA1 80
i nline: EcGZi N\WFJIhQXdspcl 1lekcnmVCNWhVLcf HAWJ Soj | 27220] 1: 32
a=group: BUNDLE audi o vi deo
n= audi o 49172 RTP/ AVP 99
a=m d: audi o
a=pcfg:1 a=1
=pcfg: 2
vi deo 560024 RTP/ AVP 100
ni d: vi deo
pcfg:1 a=1
pcfg: 2 a=2

o))

mmmﬁ

In the exanpl e above, the potential configuration nunber "1" is
repeated while referring to attribute capability a=rtcp-nmux, since
the behavior is IDENTICAL for the attribute a=rtcp-nmux under

mul ti pl exi ng.

3. RFC6871 Analysis

[ RFC6871] extends capability negotiation franmework described in

[ RFC5939] by defining media capabilities that can be used to indicate
and negotiate nedia types and their associated format paraneters. It
al so allows indication of |latent configurations and session
capabilities.

3.1. Recommendation: Dealing with Payl oad Type Nunbers

[ RFC6871] defines a new payload type ("pt") parameter to be used with
the potential, actual and latent configuration paranmeters. The

par anet er associ ates RTP payl oad type nunbers with the referenced
RTP-based nedia format capabilities ("a=rntap") defined in [ RFC6871]
and is appropriate only when the transport protocol uses RTP. This
means that the sane payl oad type nunber can be assigned as part of
potential or actual configurations in different media descriptions in
a bundle. There are rules for the usage of identical Payl oad Type

val ues across nultiplexed "m=" lines as described in
[1-D.ietf-nmusic-sdp-bundl e-negoti ation], which nust be foll owed here
as well. As described in Section 14.2.1, the use of identica

configuration nunmbers for conpatible configurations in different
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14.

medi a descriptions that are part of the bundle provides a way to
ensure that the answerer can easily pick conpatible configurations
here as wel .

3.1.1. Exanple: Attribute Capability Under Shared Payl oad Type

The attributes (a=rntap, a=nfcap) follow the above recomendati ons
under rmul ti pl exi ng.

v=0

0=- 25678 753849 IN IP4 192.0.2.1

S=

c=INIP4 192.0.2.1

t=0 0

a=creq: ned-v0

mraudi 0 54322 RTP/ AVP 96

a=rtpmap: 96 AVMR- WB/ 16000/ 1

a=fm p: 96 node- change-capability=1; max-red=220;
node-set =0, 2,4, 7

a=rnctap: 1,3 audi o AMR- WB/ 16000/ 1
a=rnctap: 2 audi o AVR/ 8000/ 1

a=nf cap: 1, 2 node-change-capability=1
a=nf cap: 3 node- change- capability=2
a=pcfg: 1 ml pt=1:96

a=pcfg: 2 m=2 pt=2:97

a=pcfg: 3 m=3 pt=3:98

mraudi 0 54322 RTP/ AVP 96

a=rtpnmap: 96 AVMR- WB/ 16000/ 1

a=fm p: 96 node- change-capability=1; nmax-red=220
node-set =0, 2,4, 7

a=rnctap: 4 audi o AVR/ 8000/ 1

a=rnctap: 5 audi o OPUS/ 48000/ 2
a=nfcap:5 m npti me=40

a=nf cap: 4 node-change-capability=1
a=pcfg: 1 n=4 pt=4:97

a=pcfg: 4 m5 pt=5:101

In the exanpl e above, the potential configuration nunber "1" is
repeated when referring to nmedia and nedia fornmat capability used for
the Payl oad Type 97. This inplies that both the nedia capability 2
and 4 along with their media format capabilities nust refer to the
same codec configuration, as per the definition of |DENTICAL- PER-PT.
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14.

15.

15.

3.2. Reconmendation: Dealing with Latent Configurations

[ RFC6871] adds the notion of a latent configurations, which provides
configuration information that may be used to guide a subsequent

of fer/ exchange, e.g. by adding another nedia streamor use

al ternative codec conbinations not currently offered. Latent
configurations have configuration nunmbers which cannot overlap with
the potential configuration nunbers [RFC6871]. Supported

combi nations of potential and | atent configurations are indicated by
use of the "a=sescap" attribute, however use of this attribute is not
recomended with nultiplexed nmedia, since it requires the use of

uni que configuration nunbers across the SDP. Taken together, this
means there is no well-defined way to indicate supported conbi nations
of latent configurations, or combinations of latent and potentia
configurations with nmultiplexed nedia. It is still allowed to use
the latent configuration attribute, however the linmtations above
will apply. To determ ne valid conbinations, actual negotiation will
have to be attenpted subsequently instead.

| ANA Consi der ati ons

[ RFC EDI TOR NOTE: Pl ease replace RFCXXXX with the RFC nunmber of this
docunent . ]

The 1ANA is requested to add a new col um named "Mix Category" to
several of the subregistries in the "Session Description Protoco
(SDP) Paraneters” registry. Section 15.1 defines a new subregistry
for identifying the initial registrations for various nultiplexing
categories applicable, as proposed in this docunent.

The tables in Section 15.2 identify name of an entry in the existing
subregi stry and specify the value to put in the new "Mx Category"
columm of the associated I ANA registry. Any entries in the existing
tabl es that do not have a value for the "Miux Category" specified in
this RFC will get a value of "TBD'. Future specifications can change
the "TBD' entries to the correct val ue.

1. New 'Miltiplexing Categories’ subregistry

A new sub-registry needs to be defined called the "Miltiplexing
Categories", with the following registrations created initially:

"NORMAL", "NOT RECOMMENDED', "I DENTI CAL", "TRANSPORT", "SUM',
"I NHERI T, "I DENTI CAL- PER- PT", "SPECI AL" and "TBD' as defined in this
docunent .

Initial value registration for "Miltiplexing Categories"
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15.

15.

T Fommemeeeas +
| Multiplexing Categories | Reference

o e e e e e e e e oo Fom e e e e - - +
| NORVAL | RFCXXXX |
| NOT RECOMVENDED | RFCXXXX |
| 1 DENTI CAL | RFCXXXX |
| TRANSPORT | RECXXXX |
| SuM | RFCXXXX |
| INHERIT | RFCXXXX |
| 1 DENTI CAL- PER- PT | RFCXXXX |
| SPECI AL | RFCXXXX |
| TBD | RFCXXXX |
e Fommemeeeas +

Further entries may be registered on a first-cone first-serve basis.
Each registration needs to indicate the nultiplexing category val ue
to be added to the "Miltiplexing Categories" subregistry as defined
in this section.

Such a registration nust also indicate the applicability of the newy
defined multipl exing category value to various subregistries defined
at "Session Description Protocol (SDP) Paraneters".

The general registration procedures of [RFC4566] apply.
2. 'Mux Category’ columm for subregistries

Each sub-section identifies a subregistry in the "Session Description
Protocol (SDP) Paranmeters" registry. The tables list the colum that
identifies the SDP attribute nane/ Token/Val ue fromthe correspondi ng
subregi stries and the values to be used for the new "Mx Category”
columm to be added.

2.1. Table: SDP bwtype

The following values are to be added to the ' SDP bwtype' subregistry
in the "Session Description Protocol (SDP) Parameters" registry. The
ref erences should be updated to point at this RFC as well as the
previ ous references.
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15.

SDP Attribute Miltiplexing

e I +
| SDP Nane | Mux Category |
Fom e - S +
| CT | NORVAL [
| AS | SuM |
| RS | SuM |
| RR | SuM [
| TIAS | SPECI AL [
Fom e - S +

2.2. Table: att-field (session |level)

Decenber 2014

The followi ng values are to be added to the "att-field (session

I evel )" subregistry in the "Session Description Protoco

Par anmet ers” registry

this RFC as well as the previous references.

I

I

I

| type: broadcast

| type: H332

| type:meeting

| type: noder at ed

| type:test

| charset

| charset:iso08895-1
| tool

| ipbcp

| group

| ice-lite

| ice-options

| bcastversion

I
I
I
I
I
I
I
I
I

3GPP-1 ntegrity-Key

3CGPP- SDP- Aut h
al t-group
PSCi d
bc_service
bc_program

bc_servi ce_package

sescap
rtsp-ice-d-m

Nandakumar

(SDP)

The references should be updated to point at

NORIVAL
SPECI AL
NORMAL
NORMAL
NORIVAL
NORIVAL
NOT RECOMVENDED
NOT RECOMMENDED
NOT RECOMMENDED
NORMAL
NORIVAL
NORIVAL
NORIVAL
NOT' RECOMMENDED
NOT RECOMMENDED

Expi res June 14, 2015

[ Page 70]



Internet-Draft

15.2.3. Table: att-field (both session and nedia | evel)

SDP Attribute Miltiplexing

Decenber 2014

The following values are to be added to the "att-field (both session
and nedia level )" subregistry in the "Session Description Protoco

(SDP) Paraneters" registry
point at this RFC as wel

recvonly
sendrecv
sendonly

sdpl ang

| ang
h248i t em

sgn

cdsc

cpar

cparnin

cpar max
rtcp-xr
maxpr at e
setup
connecti on
key- ngmt
source-filter
i nactive
fingerprint
flute-tsi
flute-ch

FEC- decl arati on
FEC- OTIl - ext ensi on
cont ent - desc
i ce- pwd

i ce-ufrag

st kst r eam
ext map

gos- nech- send
gos- nech-recv
csup

creq

acap

tcap

3GPP- QOE- Metrics

3GPP- Asset - | nformati on

nbns- node
nbms-repair

Nandakumar

I

I

|

| NORMAL
| SPECI AL

| NORMAL

| NORMAL

| INHERIT

| SPECI AL

| SPECI AL

| NORMAL

| SPECI AL

| 1 DENTI CAL

| 1 DENTI CAL

| 1 DENTI CAL

| 1 DENTI CAL

| NORMAL

| TRANSPORT

| TBD

| TBD

| TBD

| TBD

| TBD

| TRANSPORT

| TRANSPORT

| NORMAL

| SPECI AL

| NORMAL

| NORMAL

| NORMAL

| NORMAL

| INHERIT

| INHERIT

| NOT RECOMMENDED
| NOT RECOMVENDED
| NOT RECOMVENDED
| NOT RECOMMVENDED

Expi res June 14, 2015

The references should be updated to
as the previous references.

[ Page 71]



Internet-Draft

SDP Attribute Miltiplexing

Decenber 2014

| ike-setup | 1 DENTI CAL [
| psk-fingerprint | | DENTI CAL |
| multicast-rtcp | | DENTI CAL |
| rnctap | 1 DENTI CAL- PER- PT |
| ontap | NORMAL |
| nfcap | | DENTI CAL- PER-PT |
| nscap | INHERIT |
| 3gpp.iut.replication | TBD |
| bcap | INHERI T |
| ccap | 1 DENTI CAL [
| icap | NORMAL |
| 3gpp_sync_info | NORMAL |
| 3gpp_MaxRecvSDUSI ze | NORMAL |
| etag | NOT RECOMVENDED |
| duplication-del ay | NORMAL |
| range | NOT RECOMMENDED |
| control | NOT RECOMMENDED |
| ntag | NOT RECOMMENDED |
| ts-refclk | NORMAL [
| mediacl k | NORMAL |
| cal gext map | NORMAL |
o m e e e e e oo oo S +
15.2.4. Table: att-field (media | evel only)

The following values are to be added to the "att-field (media |evel
only)" registry in the "Session Description Protocol (SDP)

Par aneters" registry. The references should be updated to point at
this RFC as well as the previous references.

e e e meeeeieeeeaeeeas T +
| SDP Nane | Mux Category |
o m e e e e e e e e e aa oo B +
| ptime | 1 DENTI CAL- PER- PT |
| orient | NORMAL |
| orient:portrait | NORMAL [
| orient:landscape | NORMAL [
| orient:seascape | NORMAL |
| franerate | | DENTI CAL- PER- PT |
| quality | NORMAL [
| rtpmap | | DENTI CAL- PER- PT |
| frtp | | DENTI CAL- PER- PT |
| rtpredl | NOT RECOMVENDED |
| rtpred2 | NOT RECOMMVENDED |
I I I
I I I
I I I
I I I

T38FaxVer si on
T38MaxBi t Rat e
T38FaxFi | | Bi t Renoval
T38FaxTranscodi ngMVR

Nandakumar

NORMAL
NORMAL
NORIVAL
NORIVAL
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T38FaxTr anscodi ngJBl G
T38FaxRat eManagenent
T38FaxMaxBuf f er
T38FaxMaxDat agr am
T38FaxUdpEC
maxpti me

des

curr

conf

md

rtcp

rtcp-fb

| abel
T38Vendor | nfo
crypto

eecid

aal Type
capability

gosd ass

bcob

stc

upcc

at mQOSpar s

at mrr f cDesc

abr Par ns

abr Set up
bear er Type

]

anycast

cache

bearerSi gl E

aal App

cbrRate

sbc

cl krec

fec

prtfl

structure
cpsSDUsi ze

al | 2CPS

al | 2CPSSDUr at e

aal 2sscs366lunassured
aal 2sscs366lassured
aal 2sscs3662

aal 5sscop

at mmap

si | enceSupp

ecan

SDP Attribute Miltiplexing

NORIVAL

NORMAL

NORMAL

NORMAL

NORIVAL

| DENTI CAL- PER- PT
NOT RECOMVENDED
NOT' RECOMMENDED
NOT RECOMMENDED
NORMAL

| DENTI CAL

| DENTI CAL- PER- PT
NORIVAL

NORMAL
TRANSPORT

NOT' RECOVMENDED
NOT RECOMVENDED
NOT RECOMVENDED
NOT RECOMVENDED
NOT RECOMMENDED
NOT RECOVMENDED
NOT' RECOVMENDED
NOT RECOMVENDED
NOT RECOMVENDED
NOT RECOMVENDED
NOT RECOMMENDED
NOT RECOMMENDED
NOT RECOVMENDED
NOT RECOMVENDED
NOT RECOMVENDED
NOT RECOMVENDED
NOT RECOMMENDED
NOT RECOMMENDED
NOT RECOVMENDED
NOT RECOMVENDED
NOT RECOMVENDED
NOT RECOMVENDED
NOT RECOMMENDED
NOT RECOMMENDED
NOT RECOVMENDED
NOT RECOMVENDED
NOT RECOMVENDED
NOT RECOMVENDED
NOT' RECOMMENDED
NOT RECOMMENDED
NOT RECOVMENDED
NOT RECOMVENDED
NOT RECOMVENDED
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gc
profil eDesc

vsel

dsel

fsel

oneway Sel
codecConfig

i sup_usi

ui Layer1 Prot
chain

floorctrl

confid

userid

floorid

FEC

accept-types
accept - wr apped-types
max- si ze

pat h

dccp-servi ce-code
rtcp- nux

candi dat e

i ce-mismat ch

r enot e- candi dat es
SRTPAut hent i cati on
SRTPROCTxRat e
rtcp-rsize
file-selector
file-transfer-id
file-disposition
file-date
file-icon
file-range

depend

ssrc

Ssrc-group
rtcp-unicast

pcfg

acfg

zrt p- hash

X- pr edecbuf si ze

SDP Attribute Miltiplexing

NOT RECOMVENDED
NOT' RECOMMENDED
NOT RECOMMENDED
NOT' RECOVMENDED
NOT RECOMVENDED
NOT RECOMVENDED
NOT RECOMVENDED
NOT' RECOMMENDED
NOT RECOMMENDED
NOT' RECOVMENDED
| DENTI CAL
NORIVAL

NORIVAL

NORMAL

NORMAL

NORMAL

NORIVAL

NORIVAL

NORIVAL

NOT RECOMMENDED
| DENTI CAL
TRANSPORT
NORIVAL
TRANSPORT
NORIVAL

NORMAL

| DENTI CAL
NORMAL

NORIVAL

NORIVAL

NORIVAL

NORMAL

NORMAL

| DENTI CAL- PER- PT
NORIVAL

NORIVAL

| DENTI CAL
SPECI AL

SPECI AL

NOT RECOVMENDED
NOT RECOMVENDED
NOT RECOMVENDED

Decenber 2014

X-initpredecbuf period
X-ini t post decbuf peri od
X-dechyterate

3gpp- vi deopost decbuf si ze

NOT RECOMVENDED
NOT' RECOMMENDED
NOT RECOMMENDED

franesi ze NOT RECOMVENDED
3GPP- SRTP- Confi g NOT RECOMVENDED
al t NOT RECOMVENDED
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15.

2.5. Tabl e:

alt-default-id

3GPP- Adapt i on- Support

nmbns-f 1l ow d
fec-source-fl ow
fec-repair-fl ow
repair-w ndow
rans- updat es

i mageattr
cfwid

port mappi ng-req
g. 3gpp. cat

g. 3gpp.- crs
ecn-capable-rtp
visited-realm
secondary-realm
onr-s-cksum

onr - m cksum

onr - codecs
onmr-matt
ont-s-att
onr - m bw
onr - s- bw
nsr p- cena

dccp- port
resource
channel

cmd

cont ent

I cfg

| oopback

| oopback- source
| oopback-m rror
chat room

altc
T38FaxMax| FP
T38FaxUdpECDept h

T38FaxUdpFECMax Span

T38MbdeniType
cs-correl ation
rtcp-idns

SDP Attribute Miltiplexing

NOT RECOMVENDED
NOT' RECOMMENDED
NOT RECOMMENDED
SPECI AL

SPECI AL

SPECI AL

NOT RECOMVENDED
| DENTI CAL- PER- PT
NORMAL

NOT' RECOVMENDED
NORIVAL

NORIVAL

| DENTI CAL
TRANSPORT
TRANSPORT
NORMAL

NORIVAL

NORIVAL

NORIVAL

NORMAL

NORMAL

NORMAL

NORIVAL

NOT RECOMVENDED
NORIVAL

NORMAL

NORMAL

NORMAL

SPECI AL

NORIVAL

NORIVAL

NORMAL

TBD

TRANSPORT
NORIVAL

NORIVAL

NORIVAL

NORMAL

NORMAL

NORMAL

att-field (source level)

Decenber 2014

The followi ng values are to be added to the "att-field (source

level )" registry in the "Session Description Protoco
The references should be updated to point at
as the previous references.

Par anet ers" registry
this RFC as well
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15.

15.

T T +
| SDP Nane | Mux Category |
S B +
| cname | NORMAL [
| previous-ssrc | NORMAL |
| frtp | | DENTI CAL- PER-PT |
| ts-refclk | NORMAL [
| mediacl k | NORMAL |
S B +

2.6. Table: content SDP Paraneters

The followi ng values are to be added to the "content SDP Paraneters”
subregistry in the "Session Description Protocol (SDP) Paraneters"
registry. The references should be updated to point at this RFC as
wel |l as the previous references.

[ RS o +
| SDP Nane | Mux Category |
Fomm e e e o - B +
| slides | NORMAL |
| speaker | NORMAL [
| sl | NORVAL |
| main | NORMAL [
| alt | NORVAL [
Fomm e e e o - B +

2.7. Table: Senmantics for the 'group’ SDP Attribute

The followi ng values are to be added to the "Semantics for the
"group" SDP Attribute" subregistry in the "Session Description
Protocol (SDP) Parameters" registry. The references should be
updated to point at this RFC as well as the previous references.

TS o e e o - +
| Token | Mux Category |
T o e e o - +
| LS | NORMAL |
| FID | NORMAL |
| SRF | NORMAL |
| ANAT | NOT RECOMMENDED |
| FEC | NORMAL [
| FEC-FR | NORVAL [
| CS | NORMAL |
| DDP | NORMAL |
| DUP | NORMAL |
TS o e e o - +
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15.

15.

15.

2.8. Table: 'rtcp-fb Attribute Val ues

The followi ng values are to be added to the " "rtcp-fb" Attribute
Val ues" subregistry in the "Session Description Protocol (SDP)
Paraneters" registry. The references should be updated to point at
this RFC as well as the previous references.

B RS B +
| Value Nane | Mix Category |
S S +
| ack | 1 DENTI CAL- PER- PT |
| app | SPECI AL [
| ccm | 1 DENTI CAL- PER- PT |
| nack | 1 DENTI CAL- PER- PT |
| | |

| DENTI CAL- PER- PT

2.9. Table: "ack’ and 'nack’ Attribute Val ues

The follow ng values are to be added to the " 'ack’ and ' nack’
Attribute Values” subregistry in the "Session Description Protocol
(SDP) Paraneters"” registry. The references should be updated to
point at this RFC as well as the previous references.

R T +
| Value Nane | Mix Category |
Fom e e o B +
| sli | 1 DENTI CAL- PER- PT |
| pli | 1 DENTI CAL- PER- PT |
| rpsi | | DENTI CAL- PER- PT |
| app | SPECI AL [
| rai | 1 DENTI CAL- PER- PT |
| tllei | 1 DENTI CAL- PER- PT |
| pslei | 1 DENTI CAL- PER- PT |
| ecn | | DENTI CAL |
N . N T +

2.10. Table: 'depend SDP Attribute Val ues

The following values are to be added to the " 'depend’ SDP Attribute
Val ues" subregistry in the "Session Description Protocol (SDP)
Paraneters" registry. The references should be updated to point at
this RFC as well as the previous references.

Nandakumar Expi res June 14, 2015 [ Page 77]



Internet-Draft SDP Attribute Miltiplexing Decenber 2014

oo - T +
| Token | Mux Category |
Fom e - B +
| lay | 1 DENTI CAL- PER- PT |
| ndc | 1 DENTI CAL- PER- PT |
N N T +

15.2.11. Table: ’'cs-correlation’ Attribute Val ues

The following values are to be added to the " "cs-correl ation”
Attribute Values" subregistry in the "Session Description Protoco
(SDP) Paraneters" registry. The references should be updated to
point at this RFC as well as the previous references.

Fom e e e e - - S +
| Val ue | Mux Category

R o +
| callerid | NORMAL [
| uuie | NORMAL |
| dtnf | NORVAL [
| external | NORVAL |
[ S S +

15.2.12. Table: Semantics for the 'ssrc-group’ SDP Attribute

The follow ng values are to be added to the Semantics for the
"Semantics for the "ssrc-group” SDP Attribute” subregistry in the
"Session Description Protocol (SDP) Paraneters" registry. The
ref erences should be updated to point at this RFC as well as the
previous references.

[ B T +
| Token | Mux Category |
E S [ +
| FID | NORVAL |
| FEC | NORVAL |
| FEC-FR | NORVAL [
| DUP | NORVAL [
Fomm - oo - - [ +

15.2.13. Table: SDP/ RTSP key nmanagenent protocol identifiers

The followi ng values are to be added to the "SDP/ RTSP key nmanagenent
protocol identifiers" subregistry in the "Session Description
Protocol (SDP) Parameters"” registry. The references should be
updated to point at this RFC as well as the previous references.
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R I +
| Value Nane | Mix Category |
Fom e e o S +
| mkey | 1 DENTI CAL [
. . +

15.2.14. Table: Codec Control Messages

The follow ng values are to be added to the "Codec Control Messages”
subregistry in the "Session Description Protocol (SDP) Paraneters"
registry. The references should be updated to point at this RFC as
wel | as the previous references.

B RS B +
| Value Nane | Mix Category |
S S +
| fir | 1 DENTI CAL- PER- PT |
| tnmbr | 1 DENTI CAL- PER- PT |
| tstr | 1 DENTI CAL- PER- PT |
| vbcm | 1 DENTI CAL- PER- PT |
S e +

15.2.15. Table: QS Mechani sm Tokens

The followi ng values are to be added to the "QS Mechani sm Tokens"
subregistry in the "Session Description Protocol (SDP) Paraneters"
registry. The references should be updated to point at this RFC as
wel |l as the previous references.

o e oo o +
| QS Mechanism| Mix Category |
B B +
| rsvp | NORMAL |
| nsis | NORMAL [
o e oo o +

15.2.16. Table: SDP Capability Negotiation Option Tags

The follow ng values are to be added to the "SDP Capability
Negoti ati on Option Tags" subregistry in the "Session Description
Prot ocol (SDP) Parameters" registry. The references should be
updated to point at this RFC as well as the previous references.
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I I +
| QoS Mechanism | Mix Category |
e e e o S +
| cap-vO | NORMAL [
| ned-vO | NORMAL |
| bcap-v0 | NORMAL |
| ccap-vO | NORMAL |
| icap-vO | NORMAL |
e e e o S +

15.2.17. Table: Tinmestanp Reference C ock Source Paraneters

The followi ng values are to be added to the "Ti nestanp Reference
Cl ock Source Paraneters" subregistry in the "Session Description
Protocol (SDP) Parameters” registry. The references should be

updated to point at this RFC as well as the previous references.

[ RS o +
| Nare | Mux Category |
Fomm e e e o - B +
| ntp | NORMAL |
| ptp | NORVAL I
| gps | NORVAL I
| gal | NORMAL |
| glonass | NORMAL |
| local | NORMAL |
| private | NORMAL |
Fom e o - S +

15.2.18. Table: Media O ock Source Paraneters

The follow ng values are to be added to the "Media C ock Source
Par amet ers” subegistry in the "Session Description Protocol (SDP)
Par aneters" registry. The references should be updated to point at
this RFC as well as the previous references.

Fommemeeeas I +
| Nare | Mux Category |
Fom e e e e - - S +
| sender | NORMAL [
| direct | NORMAL |
| 1EEE1722 | NORMAL |
Fommemeeeas T +
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16. Security Considerations

Thi s docunent does not add any new security considerations beyond the
exi sting considerations in the RFCs for protocols that are being
mul ti pl exed together

The ways that SRTP streans are keyed is not believed to create any
two-tinme pad vulnerability for the currently defined SRTP keyi ng
mechani sm
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Last Call Version.
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More re-work on the | ANA section

Cl ean ups preparing for the last call
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Updated section 15 to provide detail ed recormendati on on dealing
with encapsul ating attributes. Also updated sections 5.20, 5.28,
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5.44,5.11,5.4,5.19,10.1,10.5,5.21,10.4,15.1
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0 Gouped all the rtcp-fb attribute anal ysis under a single section
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