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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
establish j izati i i i i v —C
technical fommittees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of infermation
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives) Part 2.

The main| task of the joint technical committee is to prepare International Standards.,Draft Internatiopal
Standardq adopted by the joint technical committee are circulated to national bodies fér yoting. Publication [as
an International Standard requires approval by at least 75 % of the national bodies easting a vote.

Attention s drawn to the possibility that some of the elements of this document'may be the subject of patg¢nt
rights. ISQ and IEC shall not be held responsible for identifying any or all such_patent rights.

ISO/IEC 24792 was prepared by Joint Technical Committee ISO/NEC JTC 1, Information technology,
Subcommiittee SC 6, Telecommunications and information exchange between systems.
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Introduction

Multicast Session Management Protocol (MSMP) will operate over the conventional transport protocols and/or
Enhanced Communications Transport Protocol (ECTP), as shown in Figure 1.

GMP MSMP Multicast Application
TCP, UDP, ECTP, etc
IP

Figure 1 — MSMP Model (MSMP Protocol Stack)
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INTERNATIONAL STANDARD ISO/IEC 24792:2010(E)

Information technology — Telecommunications and information
exchange between systems — Multicast Session Management
Protocol (MSMP)

1| Scope
THis International Standard provides a specification of a Multicast Session Management Protoco| (MSMP),

which is an application-layer control protocol for managing quality of service for group communicatipn. MSMP
consists of QoS management (QM) functions.

2| Normative references
THe following referenced documents are indispensable for theapplication of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the neferenced
dgcument (including any amendments) applies.

ITU-T Rec. X.601 (2000), Information technology — Multi-Peer Communications Framework

ITU-T Rec. X.602 (2004) | ISO/IEC 16513: 2005, Information technology — Group management profocol

ITU-T Rec. X.605 (1998) | ISO/IEC 13252:1999, Information technology — Enhanced communications
transport service definition

ITU-T Rec. X.606 (2001) | ISO/IEC $#4476-1:2002, Information technology — Enhanced communications
trgnsport protocol: Specification of simplex multicast transport

ITU-T Rec. X.606.1 (2002) |\ISO/IEC 14476-2:2003, Information technology — Enhanced communications
trgnsport protocol: Specification of QoS management for simplex multicast transport

3| Terms and definitions

3. Terms)defined in ITU-T Rec. X.601

Fgr the purposes of this document, the following terms defined in ITU-T Rec. X.601 apply:

a) mulli-peer;
b) multi-peer communication;

c) multicast transmission.

3.2 Terms defined in ITU-T Rec. X.602 | ISO/IEC 16513
For the purposes of this document, the following terms defined in ITU-T Rec. X.602 | ISO/IEC 16513 apply:

a) GMP client;

© ISO/IEC 2010 — All rights reserved 1
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b) GMP

server

C) session creator;

d) session client;

e) session participant.

3.3 Terms defined in ITU-T Rec. X.605 | ISO/IEC 13252

For the pu
a) enroll
b) activg
c) TC-o
3.4 Ter
For the pu
a) TO({(t

b) LO (i

c) LE(le

3.5 Ter

For the p
apply:

a) QoS

b) QoS

3.6 Ter
For the pu
3.6.1

MSMP se
applicatio

rposes of this document, the following terms defined in ITU-T Rec. X.605 | ISO/IEC 13252 apply:
ed group;
group;

vner.

ms defined in ITU-T Rec. X.606 | ISO/IEC 14476-1

Dp owner);
cal owner);

af entity).

ms defined in ITU-T Rec. X.606.1 | ISO/IEC'14476-2

rposes of this document, the following»terms defined in ITU-T Rec. X.606.1 | ISO/IEC 14476

monitoring;

mnaintenance.

ms defined in this.-International Standard

rposes of this document, the following terms and definitions apply.

er
program that is responsible for QoS management

rposes of this document, the following terms defined in ITU-T Rec. X:606 | ISO/IEC 14476-1 apply:

NOTE

The MSMP server will aggregate the QoS parameter values from all session participants and arbitrate

1
N

he

QoS parameter values. After arbitration, the MSMP server will announce the arbitrated QoS parameter values to all
session participants. The MSMP server will keep and update the QoS parameter values.

3.6.2

MSMP client
application program that sends and receives MSMP messages

NOTE
information

Clients store and acquire information through a MSMP server. All clients need to log in to the server to acquire

from the server. Clients are largely divided between a session creator and session participants.

© ISO/IEC 2010 — All rights reserved
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3.6.3
session creator
client who creates and who may terminate a session

NOTE 1 The session creator is defined in ITU-T Rec. X.602 | ISO/IEC 16513.

NOTE 2  The session creator is the sender and sends the QoS parameter values for the traffic characteristics of the
data that the sender will transmit to receivers.

3.64

sessi ticinant
client who registers for a session intending to participate in that session, and who, after registratign, will join
the session to be an active member

NQTE 1 A session participant may be a sender in the session.

NQTE 2  The session participant has to respond to a QoS Reporting Request message, QRREQ, via a Qo$ Reporting
Rgsponse message, QRRES.

NOQTE 3 A session participant may be a TC-participant defined in ITU-T Rec. X.605NSO/IEC 13252, ECTS

4( Abbreviated terms

4.1 Message types

4.1.1 Session Management message types

THe session management message types are defined in ITU-T Rec. X.602 | ISO/IEC 16513.

SCREQ Session Creation Request message
SCACC Session Creation Acceptance'-message
SCREJ Session Creation Rejectmessage
SDREQ Session Deletioh Request message
SORES Session Deletion Response message
SCINF Session/Creation Information message
SCCON Session Creation Confirm message
SRREQ Session Registration Request message
SRACC Session Registration Acceptance message
SRREJ Session Registration Reject message
SRRES Session Registration Response message
SJREQ Session Join Request message

SJRES Session Join Response message
SAREQ Session Activation Request message

© ISO/IEC 2010 — All rights reserved 3
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41.2 QoS Management message types

QRREQ QoS Reporting Request message
QRRES QoS Reporting Response message
QSREQ QoS Setting Request message
QSRES QoS Setting Response message
QSREP QoS Setting Report message

QUREQ QoS Updating Request message

QURES QoS Updating Response message

QVREQ QoS Value Request message

QVRES QoS Value Response message

QTREQ QoS Termination Request message

QTIND QoS Termination Indication message
QSCREQ| QoS Session Creation Request message
QSCACC| QoS Session Creation Acceptance message
QSCCON| QoS Session Creation Confirm message

QSJIND QoS Session Join Indication message

4.2 Midcellaneous

ECTP Hnhanced Communications Transport Protocol
ECTS Hnhanced Communications Transpert Service

GMP  Group Management Protocol

SM Jession Management

MM Nlembership Management

RMT Reliable Multicast Transport

SAP Session Announcement Protocol

SDP Jession Description Protocol

IP |rtefretProtocot

CHQ  Controlled Highest Quality
oT Operating Target

LQA Lowest Quality Allowed
MSS Maximum Segment Size
QoS Quality of Service

RSVP Resource Reservation Protocol

© ISO/IEC 2010 — All rights reserved
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Conventions

In this International Standard, the key words “MUST”, “REQUIRED”, “SHALL", “MUST NOT”, “SHALL NOT”,
“SHOULD”, “SHOULD NOT”, “MAY”, and “OPTIONAL" are to be interpreted as described in IETF RFC 2119,
and indicate requirement levels for compliant MSMP implementations. Those key words are case-sensitive.

6

6.

Overview

1+—General-MSMP

THe MSMP is an application-layer control protocol for managing a quality of service for a group se

M\

re

CO|

uired for the group multicasting such as QoS monitoring and reporting. The MSMPwill operat

G
Sission Creator), and one or more session participating clients (or Session Participants) as
Figure 2.

6.

Se
IS

SessiomParticipant

Session Participant

Local Network

Figure 2 — Network Configuration for MSMP

P Session Management

ssion Management (SM) is a part defined in the session management (section 6.1) of ITU-T Rsg
D/IEC 16513, GMP.

ssion. The

BMP would be designed to provide the IP multicast-based multimedia applications with a QoS mgnagement

b over the

hventional transport protocols and/or ECTP, and can be used as a control protocol together with the GMP.

nerally it is assumed that there are one MSMP server, one GMP server, one;session creating client (or

shown in

c. X.602 |

ation, de-

SM may‘be achieved in eight distinct phases: creation, announcement, registration, enrollment, acti
registration, de-enrollment, and de-activation.

A particular client, called a session creator, creates a session. Then, SM updates the session list.

The session creator will send a Session Creation Request message, SCREQ to the GMP server with initial
QoS parameter values for a session creation. The GMP server sends the MSMP server a QoS Session
Creation Request message, QSCREQ, which includes session creation information and QoS parameter
values for a session creation. QSCREQ is to ask whether the QoS parameter values are available or not for a
session creation. Considering the network environment and its application, the MSMP server may allow the
request from the GMP server by replying with a QoS Session Creation Acceptance message, QSCACC. After
receiving QSCACC, if the session creation is possible, the GMP server sends a Session Creation Acceptance
message, SCACC. Then the session creator will send the detailed session information to the server and
receive the confirmation message with a modified and more specified QoS parameter values. The GMP

©l
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server reply with a Session Creation Confirm message, SCCON and then the server notifies the MSMP server
of a session creation via a QoS Session Creation Confirm message, QSCCON. If the session can not be
created or the session creator does not have the necessary rights, then a Session Creation Reject message,
SCREJ will be returned.

After successful session creation, the server will announce the new session to the clients with the more
specified QoS parameter values. The announcement may be done by e-mail, web posting, and so on. From
this point on, those clients may register in multicast groups.

A client may register for the session, considering those QoS parameter values. After successful registration,
the client petor 0SS to-the |cytotclcd grotp-

When the|session starts, the session's registered members will start a group application to send and receive
session dpta. At this time, all preparations for the data transfer and group management are accomplish&d.
The sessipn's registered group member belongs to the enrolled group. After that, the GMP servel“sends the
MSMP sefver a QoS Session Join Indication message, QSJIND. The MSMP server starts the QoS Reporting
Request gnd Response.

6.3 Qop Management

The MSMP server aggregates the QoS parameter values such as throughput, delay, delay jitter, and loss from
all participants. After aggregation of the QoS parameter values, the MSMP-server arbitrates them and will
send the QoS parameter values to the session creator via a QoS Setting Request message, QSREQ. The
session creator will acknowledge with the final arbitrated the QoS parameter values to the MSMP server via a
QoS Setting Response message, QSRES. After receiving QSRES, the MSMP server announces the fipal
arbitrated QoS parameter values to all session participants via QoS ‘Setting Report message, QSREP.

The QoS [reporting is performed to maintain and update theQoS parameter values. The MSMP server will
send peripdically a QoS Reporting Request message, QRREQ, to all participants to gather the QpS
parametef values. Each participant will acknowledge withvown QoS parameter values for receiving a data Yia
a QoS Reporting Response message, QRRES. If the session participant is a session creator or a sender, the
participant will reply with own QoS parameter values for sending and receiving data via QRRES. After
receiving QRRES, the MSMP server arbitrates them and will send the QoS parameter values to the session
creator via QSREQ. The session creator will'reply with the final arbitrated the QoS parameter values to the
MSMP sefver via QSRES. After receiving QSRES, the MSMP server will update and keep the QoS parameter
values andl announces the values to all session participants.

Figure 3 $hows an example of MSMP operations. After a session is created and announced, four sessipn
participants, A, B, C, and D register for a session in the session registration phase. The session creator ahd
clients sepd a session join request to the GMP server to be ready to communicate with each other in the
session eproliment phased-After that, the session creator and the clients belong to the enrolled group.| A
session cfeator and three participants, A, B and D enter the active state by sending a session activation
request m
activation
comes to
values of
paramete

ejected from the on-going session as shown in F|gure 3. For some reason there may be a case that the
troublemaker does not leave the session( see subsection 7.2.4).

6 © ISO/IEC 2010 — All rights reserved
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MP Session Session Session Session Session
MSMP server Creator Participant Participant B Participant C Participant D
server (sender) A (Sender) (Late Join) (Troublemaker) || | MSMP Phase
e ——
SCREQ
¢ QSCREQ -
< .
QSCACC Session
> __seacc Session Creation Creation
lq—— SCINF__ _
< BCCON __SCCON _ _
-~ " 00" J | e
( Session Announcement (E- mail, Web posting, elc.) > Session
Al
Session
SRREQ 4 Registration
Ll RREC.
Session
QSJIND Enroliment
QRREQ QRREQ N QRREQ QRREQ " , =" |
‘ QRRES QoS value
QRRES Collection &
< QRRES Reporting
M QRRES) | |
QoS value
QSREQ | Arbitration
< QSRES QoS value
QSREP N QSREP N QSREP N QSREP N Setting & Reporting

SAREQ

Data Transmission
QRREQ N QRREQ QRREQ QRREQ o e
« QRRES QoS value Session
M QRRES RRES Collection & Activation
< Qf QRRES Reporting
-+ o A sy P e G
QSREQ s N Arbitation
QSRES QoS value
- QSREP QSREP QSREP QSREP o i
Late-Join
QRREQ, QRREQ QRREQ QRREQ »! QRREQ | | e
< RRES, QRRES QoS value
< QRRES Collection &
QRRES QRRES Reporting
N QUREQ o '
QURES
QUREQ
QURES QoS value
update for
%‘dii‘g a troublemaker
< QUREQ
QURES
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, kareq_ ___ |
>
QRREQ QRREQ QRREQ QRREQ N
QRRES " " 7] QoS value
QRRES QRRES Collection &
QRRES
QSREQ
QSRES "
- QSREP QSREP N QSREP N QSREP N
B e B i |
QTIND QTIND QTIND QTIND N Termination
e mwea T T e Session
Lo______TRND _____ p———__JRND _____ po—__JRND __ | ___TRIND ___| Termination
[ Session Termination ]

l l | l l

Figure 3 — An example of the MSMP control
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7 Protocol operations

7.1 Session Management

Note: Session Management (SM) is a part defined in the session management (subsection 7.1) of ITU-T Rec.
X.602 | ISO/IEC 16513, GMP.

7.1.1 Session creation

Sess|on CreationHs affactad bhyva sassion-creatarwhowill defina-and characteriza-the-sassionwith initial ﬁjS
SHOR-5-8He6t8 ey oR-cFeato- Ao WH-GeHReahea-eRala6teHZe A SRR

parametef values including media type, application type, additional information, and so on.

Figure 4 ghows the successful session creation procedure. A Session Creator defines and characterizeg a
session wjth initial QoS parameter values and sends the GMP server a Session Creation Requestmessage,
SCREQ.

The GMH server sends the MSMP server a QoS Session Creation Request message, QSCREQ, which
includes dession creation information and the QoS parameter values for a session création. QSCREQ is|to
ask whetHer the QoS parameter values are available or not for a session creation~Considering the netwgrk
environmegnt and its application, the MSMP server may allow the request fromcihe” GMP server by replying
with a Qo$ Session Creation Acceptance message, QSCACC.

After recdiving QSCACC, the GMP server considers the multicast epvifonment and its application. If i‘ue
session crleation is possible, the GMP server sends a Session Creatiofp Acceptance message, SCACC. Then,
the Sessign Creator will send the GMP server detailed session infofrmation in a Session Creation Information
message,| SCINF, which may include media type, applicatioh’Mype, etc. The server will acknowledge
successful session creation with a Session Creation Confirm message, SCCON, to the session creator and
then the GMP server sends the MSMP server a QoS Session‘Creation Confirm message, QSCCON.

MSMP Server GMP Server Session Creator

\/ SCREQ

) QSCREQ “(Initial QoS parameter values)

?Initial QoS parameter values)

QSCACC
o SCACC o

P SCINF

. QSCCON SCCON -

Figure 4 — Successful session creation procedure

7.1.2 Sessionregistration

Sess'on r aicteation 1ot calant o caccolan oand o Iat tha camiar ond araotar lenona tha intantion ~Ff 4§ e
grotatoT— 1o tO— oCICC o oC SO0 oG toO— 1Tt C— o v T—amT— CTreator—covwy —thC— e o Ot

participation.

In the open mode session, the session client will select a session and send the GMP server a Session
Registration Request message, SRREQ, considering the announced QoS parameter values. The server will
simply add the requesting client to the Registered Group Membership list, and reply to the requestor with a
Session Registration Acceptance message, SRACC, as shown in Figure 5 or Figure 6 according to the
session mode. The session modes are defined in the session registration (section 7.1.3) of ITU-T Rec. X.602 |
ISO/IEC 16513, GMP.

8 © ISO/IEC 2010 — All rights reserved
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GMP Server Session Participant
SRREQ

-l
-t

SRACC

A

Figure 5 — Successful session registration procedure (Open mode)

Se

pa
Re
re

Af
M
en

.1.3 Session enroliment

GMP Server Session Participant
SRREQ

-
-«

SRRES

A

SRACC

Y

Figure 6 — Successful session registration procedure (Close mode)

ssion enrollment is the state where communication js<possible among a session creator an
rticipants. Session participants, including the session creator, should send the GMP server a Se
quest message, SJREQ. The server will add the pafticipants to the Enrolled Group Membersh
bly to the participant with a Session Join Response message, SIRES, as shown in Figure 7.

er receiving SJRES from the session creator and the session participants, the GMP server
BMP server a QoS Session Join Indication) message, QSJIND to inform the MSMP server of th
rolled state. After the MSMP server receives QSJIND, the MSMP server will start the QoS manag

MSMP Server GMP Server Session Creator Session Participant

SIREQ
SIRES

Y

SIREQ
SIRES

A

Y

QSIJIND

Figure 7 — Successful session enrollment procedure

d session
ssion Join
ip list and

sends the
e session
ement.

7.2 QoS Management

7.21 General QM

QoS Management (QM) may have five operations such as QoS Report request and response, QoS Setting
request and response, QoS Updating request and response, QoS Value request and response, and QoS
Termination request and response.

©l
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QoS Management is responsible for the following functions:

a) QoS reporting request and response: The MSMP server sends periodically the QoS reporting request to
all session participants to gather and maintain QoS parameter values. After receiving the QoS reporting
response, the MSMP server arbitrates the QoS parameter values and keeps the values.

b) QoS setting request and response: The MSMP server sends the arbitrated QoS parameter values to the
session creator. The session creator will acknowledge with the final arbitrated QoS parameter values to
the MSMP server. After receiving the QoS setting response message, the MSMP server will announce
the final arbitrated QoS parameter values to all session participants.

c) QoS
MSM
of the
the Q)
notice
via a
value|
proce
will s
value|

d) QoS
order
paran

e) QoS

the Q
mess

7.2.2 Q
The MSM
After rece
MSMP seg|

tree to all

Each part

QRRES. If a session participantis a session creator, the session creator sends the MSMP server the Q

paramete
the QoS

multicast ¢lata sends the& Server the QoS parameter values for receiving the data.

After recel
receiver.

updating request and response: The QoS updating request and response are performed by.

0S Updating Request message, QUREQ to check the status of the troublemaker andg keep hi

of the violation. The participant who is a troublemaker has to reply with own QoS parameter valu
QoS Updating Response message, QURES to report his current status. If the ‘QoS parame
5 in QURES are restored to the previous one, the MSMP server will stap jthe QoS updati
dure. If the QoS parameter values in QURES are still lower than the originahone, the MSMP ser
end the QUREQ message several times so that the troublemaker restorées his QoS parame

D.

value request and response: In the late join case, a late-joiner will-send the QoS value request
to get the QoS parameter values of the on-going session. The-MISMP server will reply with the Q
neter values.

ermination request and indication: To terminate a QoS<tmanagement, the session creator will s¢

0S termination request to the MSMP server. The MSMP will send the QoS termination indicati
age all participants in active session participants.

S reporting request and response

P server aggregates and maintains QoS-parameter values using a periodic QoS reporting.

iving QSJIND from the GMP server, the MSMP server will start the QoS reporting request. T
barticipants.

cipant will acknowledgeywith own QoS parameter values via a QoS Reporting Response messag
values for sendifig,'a data. A session participant who may send a multicast data sends the ser

barameter valdes for sending and receiving the data. A session participant who may receive

ving QRRES, the MSMP server could be aware whether the session participant is a sender o

The MSM

e

P server to maintain the QoS status. If a participant could not maintains the QoS parameteraldes
on-going session, the participant becomes a troublemaker in the session. MSMP seryer will send

a
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he

Fver sends periodically the QoS Reporting Request message, QRREQ, along the multicast control
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a

. . DS F I . H | |

QoS parameter values.
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GMP MSMP Session Creator Session Session Participant
Server Server (sender) Participant (sender)
QSJIND
QRREQ > QRREQ > QRREQ
P QRRES
0S parameter values
‘(Q par: r values) QRRES
0S parameter values
P (Qos p ) QRRES
- (QoS parameter values)

Figure 8 — QoS reporting procedure

Figure 9 shows a QoS reporting procedure in the MSMP server. Upon receiving QRRES from all session
participants, the MSMP server will arbitrate the QoS parameter values and keep the updated QoS

parameter

values. After that, the MSMP server will reset the QoS reporting (QR) timer and send)the next QRREQ.

If QoS parameter values in QRRES are lower than the QoS parameter valyes, of the on-going sgssion, the
participant becomes a troublemaker and then the MSMP server starts QoS Updating procedure.

If the MSMP server does not receive the QRRES from a session participant and the QR timer to the session
pdrticipant expires, the MSMP server will reset the QR timer and‘send the next QRREQ to thHe session

participant.

(Start the QoS Reporting in

the MSMP server )

!

]

Send the QRREQ |

Receive the QRRES
from th¢ participant?

QoS parameter values
are lower than values of
on-going session?

Compute the QoS
parameter values

Keep the updated QoS
parameter values

| Reset the timer value

|
[

Start the QoS
Update procedure

Figure 9 — QoS reporting operation in the MSMP server

7.2.3 QoS setting request and response

The MSMP server aggregates QoS parameter values from the all participants using QRREQ and QRRES.
After the server receives QRRES, the server will send the session creator a QoS Setting Request message,
QSREQ to let the session creator to reserve the resource. The QoS Setting Request message includes QoS
parameter values such as throughput, delay, delay jitter, and loss rate which are previously arbitrated.

© ISO/IEC 2010 — All rights reserved
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After receiving the QSRES from the server, the session creator finalizes the arbitrated the QoS parameter
values. The session creator will acknowledge with the QoS parameter values to the server via a QoS Setting
Response message, QSRES.

After receiving the final QoS setting response message, the server will announce the final arbitrated QoS
parameter values to all session participants via a QoS Setting Report message, QSREP.

MSMP Session Creator Session Session Participant
Server (sender) Participant (sender)

QOSREQ o
(Arbitrated QoS parameter values) =

P QSRES

?Final arbitrated QoS parameter values)

QSREP QSREP QSREP

(QoS parameter values) (QoS parameter va/ue57 (QoS parameter values) o

.

Figure 10 — QoS setting procedure

7.2.4 QgS updating request and response

reports QpS parameter values lower than the QoS parameter values of the on-going session, the MSMP
server sends a QoS Updating Request message, QUREQ to the\participant to demand that the participant
should regtore previous QoS parameter values. If a participant@ould not maintain the QoS parameter values
of the on-going session, the participant becomes a troublemaker in the session.

The QoS [updating procedure is performed by the MSMP server to maintain the QoS status. If a particip’IAnt

The partigipant who is a troublemaker has to reply with’ own QoS parameter values via a QoS Updating
Responsg message, QURES. If the QoS parameter values in QURES are still not restored, the MSMP seryer
will send the QUREQ message several times to cheek the status of the troublemaker.

NOTE It is a implementation problem to decide ‘hiow many times the MSMP server sends QUREQ.

If the trouplemaker sends back the restered QoS parameter values of the on-going session, the MSMP stdps
the QoS updating procedure.

If the troublemaker could not maintain the QoS parameter values at a desired level, the troublemaker may pe
ejected frgm the on-going session such as Figure 11. A detailed scheme of the troublemaker ejection can pe
made diffgrently by implementations.
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MSMP Session Creator Session Session Participant
Operation Server (sender) Participant (troublemaker)
QRREQ o QRREQ o QRREQ
» QRRES
QoS Reporting -
Procedure - QRRES
< QRRES
- (low QoS parameter values)
QUREQ »
(QoS parameter values) o
< QURES
- (low QoS parameter values)
QUREQ »
Troublemaker (QoS parameter values) —
o _ QURES
rocedure - (low QoS parameter values)
QUREQ »
(QoS parameter values) \
< QURES
- (low QoS parameter vdldes)
Troublemaker ejection

QRREQ > QRREQ
QoS Reporting < QRRES
Procedure B ORRES
QSREQ -
(Arbitrated QoS parameter values)
% - QSRES
?,C:,So cse;t:ll:eg ?h‘nal Arbitrated QoS parameter values)
QSREP . QSRER.

(Updated QoS parameter values) o (Updated QoS parameter va/uesr

Figure 11 — QoS updating procedure in the case that a troublemaker is ejected form the session

Sgmetimes, although the troublemaker maintains the low QoS parameter values in the segsion, the
trqublemaker may not be ejected from the session depending on the group membership charactefistics. For
example, the troublemaker may be a key meémber of the group. If the troublemaker does not be ejg¢cted from
the session, the MSMP server begins thelQoS reporting procedure and the QoS setting procedurg using the
proposed low QoS parameter values from’ the troublemaker and other participants as shown Figure [12.
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MSMP Session Creator Session Session Participant
Operation Server (sender) Participant (troublemaker)
QRREQ o QRREQ o QRREQ
P QRRES
QoS Reporting B
Procedure QRRES
. QRRES
- (low QoS parameter values)
QUREQ »
(QoS parameter values) o
< QURES
- (low QoS parameter values)
QUREQ >
TQUS pararieter varues)
Troublemaker QURES
Management - (low QoS parameter values)
Procedure QUREQ o
(QoS parameter values) o
P QURES
T (low QoS parameter values)
QRREQ > QRREQ > QRREQ ‘a4
P QRRES
QoS Reporting B
Procedure - QRRES
< QRRES
- (low QoS’parameter values)
QSREQ >
(Arbitrated QoS parameter values)
QoS Setting QSRES
Procedure “(Final Arbitrated QoS parameter values)
QSREP o QSREP o QSREP

Figure 1

Figure 13

(Updated QoS parameter values) o

(Updated QoS pardmeter values,

(Updated QoS parameter values|))

P2 — QoS updating procedure in the case thafa troublemaker is not ejected form the sessio

n

shows a QoS updating procedure in thelMSMP server. If QoS parameter values in QRRES gre

lower than the QoS parameter values of the on-goihg session, the participant becomes a troublemaker and

then the M

Start the QoS Wpdating in
the MSMP.server

]

Send the QUREQ to
a troublemaker

Receive the QURES
from the troublemaker?

QoS parameter values
are still lower than values of
on-going session?

SMP server starts QoS updating procedure.

Send the QRREQ
to all participants

A

14

The troublemaker is
ejected
from the session?

Send the QRREQ
to participants
except the troublemaker

N : The number of times the MSMP server sent QUREQ message
T': Pre-configured threshold

Figure 13 — QoS Updating operation in the MSMP server
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In the late join case, the late-joiner will send a QoS Value Request message, QVREQ, to the MSMP server in
order to get QoS parameter values of the on-going session. The MSMP server will reply with the QoS
parameter values via a QoS Value Response message, QVRES.

In Figure 14, the late-joiner sends the MSMP server QVREQ, and then the server will reply with the QoS
parameter values of the on-going session via QVRES. The late-joiner reserves the resource using the QoS
parameter values. After that, the late-joiner sends the GMP server the Session Activation Request message to
join the on-going session.

GMP
Server

7-A

Td
m
all

MS

Server

MP Session

A

(sender)

Creator

Session
Participant

QVREQ

Session Participa

(Late-jdiner)

QVRES

.

Figure 14 — QoS value request and response for late joiner

P.6 QoS termination request and indication

terminate a QoS management ip-the session, a session creator will send a QoS Terminatio
bssage, QTREQ, to the MSMP server. The MSMP will send a QoS Termination Indication messag
participants in active session.

Session Participant

(sender)

MSMP Session Creator Session
Server (sender) Participant
QTREQ
QTIND QTIND QTIND o

(QoS parameter values)

h Request
e, QTIND,

Figure 15 — QoS termination request and indication
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8 MSMP messages

8.1 Session Management message types and the format

Table 1 summarizes the Session Management messages and their descriptions used in MSMP. The Session
Management message types and the format are defined in Session Management message types and the

format (subsection 8.1 and subsection 8.2) of ITU-T Rec. X.602 | ISO/IEC 16513, GMP.

Table 1 — Session Management message types

Messagel Type Generated by Description

SCREQ Session Creator Session Creation Request message

SCACC GMP Server Session Creation Acceptance message
SCREJ GMP Server Session Creation Request Rejection message
SDREQ Session Creator Session Deletion Request message

SDRES GMP Server Session Deletion Response message

SCINF Session Creator Session Creation Informatiof-message
SCCON GMP Server Session Creation Information Confirmation message
SRREQ Session Creator, Session Participant Session Registration'Request message
SRACC GMP Server Session Registration Acceptance message
SRREJ GMP Server Session Régistration Rejection message
SRRES GMP Server SessiomRegistration Response message
SJREQ Session Creator, Session Participant Session Join Request message

SJRES GMP Server Session Join Response message

SAREQ Session Creator, Session Participant Session Activation Request message

8.2 Qo Management message types

Table 2 symmarizes the QoS Management messages and their descriptions used in MSMP.

Table 2 — QoS Management message types

Message| Type Generated by Description
QRREQ MSMP"Server QoS Reporting Request message
QRRES Session Creator, Session Participants QoS Reporting Response message
QSREQ MSMP Server QoS Setting Request message
QSRES Session Creator QoS Setting Response message
QSREP MSMP Server QoS Setting Report message
QUREQ MSMP Server QoS Updating Request message
QURES Session Participant (troublemaker) QoS Updating Response message
QVREQ Session Participant (Late-joiner) QoS Value Request
QVRES MSMP Server QoS Value Response
QTREQ Session Creator QoS Termination Request
QTIND MSMP Server QoS Termination Indication
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a)

b)

c)

d)

e)

f)

)]

h)

k)

Fi
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QRREQ: The MSMP server generates this message and sends it to a session creator and p
periodically to gather the QoS parameter values and maintain the QoS status. This messa
delivered toward the sender along the multicast control tree hierarchy.

QRRES: Each participant reports the own QoS parameter values to the MSMP server via this
The MSMP server aggregates the QRRES message from participants and arbitrates the QoS

articipants
ge will be

message.
parameter

values. The MSMP server keeps the updated QoS parameter values for sending and receiving a

multicast data.

QSREQ: The MSMP server generates this message to a session creator to give the arbitrated QoS

+ l b +lo b i ool el HH TS P |
pAalraitiCliTl valutTo oULIT do UTUUyIipyutl, utidy, Utciay JitcT, difu 1Uoo.

QSRES: The session creator generates this message and sends it to the MSMP server, wit
arbitrated QoS parameter values for sending a multicast data.

QSREP: The MSMP server generates this message and sends it to all participants.

QUREQ: If a participant reports QoS parameter values lower than the QoS parameter values
going session, the participant becomes a troublemaker and the MSMR. server sends a QoS
Request message, QUREQ to the troublemaker to demand that the troublemaker should raise
parameter.

QURES: The participant who is a troublemaker has to reply with-own QoS parameter values
Updating Response message, QURES.

QVREQ: The late-joiner sends the MSMP server this message to get the QoS parameter val
on-going session.

QVRES: The MSMP server generates this message and sends the QoS parameter values t
joiner.

QTREQ: The session creator generates) this message and sends the MSMP server the m
terminate the QoS management.

QTIND: The MSMP server generates this message. This message will be delivered toward th
creator and participants along the multicast control tree.

.p QoS managementmessage format

jure 16 shows the format of the QoS Management message format in the MSMP.

h the final

of the on-
Updating
own QoS

via a QoS

ues of the

b the late-

essage to

e session

Y] 4 8 16 24 28 31
Version ‘ Flag Message Type Checksum
Session ID User ID
Multicast Group Port Number Key Length Header Length | Reserved
MutticastGroupAtdress

} Option

Figure 16 — QoS Management message format
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The QoS Management header contains the following information:

a)

b)

d)
e)

f)

)]
h)

18

Version (4 bits) — Defines the current version of the MSMP protocol. It starts at ‘1.

Flag (4 bits) — flag bits. Depending on the message types, it has a different purpose. Encoding of this
byte is depicted in the following figure.

3 2 1 0
Q S P R

— R

Message Type (8 bits) — Indicates the types of QoS Management ‘message. Table 3 summarizes f

mess

[da)

): Indicates whether the mode is QoS or non-QoS.
QoS mode : ‘Q=71’ Non-QoS mode : ‘Q=0’

Indicates whether the mode is secure or non-secure.
Secure mode : ‘S=1’ Non-Secure mode : ‘S=0’

Indicates whether the participant is a sender or receiver.
Sender : ‘P=1 Receiver : ‘P=0’

Reserved for future use.

age types and encodings.

Table 3 — Encoding table of QoS Management message types

Message Type Encoding
QRREQ 0001 0000
QRRES 0010 0000
QSREQ 0011 0000
QSRES 0100 0000
QSRER 0101 0000
QUREQ 0110 0000
QURES 0111 0000
QVREQ 1000 0000
QTREQ 1001 0000
QTREQ 1010 0000
QTIND 1011 0000

Chech

sum (16 bits) — Check the segment validity of the message.

he

Session ID (16 bits) — Identifies each session.

User ID (16 bits) — Identifies each session participant. The ID for Session Creator and other participants

will be assigned by the MSMP server at creation phase and registration phase, respectively.

Key Length (8 bits) — Key Length values in MSMP in units of 8 bits.

Header Length (4 bits) — Length of header in 32-bit words. The minimum value is four, for a minimum
header length of 16 octets.

Reserved (4 bits) — Reserved for future use.
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j)  Multicast Group Port Number (16 bits) — Port number for multicast group communication.
k) Multicast Group Address (32 bits) — Multicast group address.
[) Option (32 bits<3).

— This field will be attached to the QoS management message if ‘Q flag’ bit is set to ‘1’. Figure 17
shows the format of the option field in QoS Management.

0 4 6 g 12 16 24 31
QoS flags | Nego | Level Loss rate Delay
Delay Jitter Reserved
Throughput

Figure 17 — Option field in QoS Management message

— QoS flags (4 bits) — are flag bits to specify if the QoS parameters ate*used in the QoS mgnagement
session. Encoding of this byte is depicted in the following figure.

3210

D| C[ BKA

i) A — throughput;
i) B -transit delay;
iii) C —transit delay jitter;
iv) D —data loss rate;

— Nego (2 bits) — is a flag byte to specify which QoS negotiation procedure is used in the QoS
management session.<The QoS negotiation procedures are defined in QoS negotiation mg¢chanisms
(section 10.3) of ITU-T)Rec. X.605 | ISO/IEC 13252, ECTS, namely the Owner Arbitration |(OA) QoS

negotiation and Step-wise Arbitration (SWA) QoS negotiation procedure. Encoding of this byte is
depicted in the following figure.

i) A —the Owner Arbitration (OA) QoS negotiation;

— Level (2 bits) — is a flag byte to specify the level of QoS agreement. The levels of QoS agreement are
defined in level of QoS agreement (section 10.2) of ITU-T Rec. X.605 | ISO/IEC 13252, ECTS,
namely the best effort level of agreement and guaranteed level of agreement. Encoding of this byte is
depicted in the following figure.
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i) A-—best effort levels;
i) B —guaranteed level;

— Throughput (32 bits) — The throughput value is a 32-bit unsigned integer in byte per second. The
throughput value is valid only if ‘A’ bit of QoS flag is set to ‘1"

— Transit Delay (16 bits) — The transit delay value is a 16-bit unsigned integer in millisecond. The
transit delay value is valid only if ‘B’ bit of QoS flag is set to ‘1.

— Transit Delay Jitter (16 bits) — T he transit delay Jitter value 1s a 16-bit unsigned nteger m mimsecond.
The transit delay value is valid only if ‘C’ bit of QoS flag is set to ‘1.

n

1

ata Loss rate (8 bits) — The data loss rate value is a 16-bit unsigned integer ranged from,0.to 100
dercent. The data loss rate value is valid only if ‘D’ bit of QoS flag is set to ‘1’

— Reserved (16 bits) — is reserved for future use.

9 MSNMP variables

9.1 Varjiables

MSMP QN (QoS Management) maintains and processes the following\parameters as summarized in Table 4.

Table 4 — QoS parameters’in MSMP

Parameter Description

Throughput An amount of application data’output over a specific time period

Transit delay End-to-end transmission-time from a sender to a receiver

Trangit delay jitter Variations of transit delay values

Datalloss rate A ratio of the amount of lost data over the amount of totally transmitted data
9.2 Timer

QoS reporting period is defined-in the MSMP in units of 100 milliseconds.
a) QoS Reporting period: the MSMP server sends QRREQ to Senders every QoS Reporting period.

b) QoS Reporting time: After the MSMP server sends QRREQ, it activates the QoS Reporting (QR) timgr.
The @R timerexpires after QoS Reporting time.
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Annex A
(informative)

Relationship between MSMP, GMP, and ECTP

cMP Session Session Session Session : B
MSMP server Creator Participant Participant B Participant C : :
server (sender) (Sender) (Late Join) : MSMP Phase
4 QSCREQ H
QSCACC : : Sessipn
Session Creation : Creatipn
< QSCCON
( Session Announcement (E-mail, Web posting, etc.) ) :  Sessipn
: Announcement
Sessipn
Registrdtion
< QSJIND
QRREQ » QRREQ > QRREQ )
QRRES Sessipn
D QRRES Collection & Enrofiment
QRRES Reporting
QoS value
QSREQ Arbitrati
> CR CR N
< cc H
i EE i QoSvalue :
QSRES Setting & Reporting
< : :
QSREP QSREP QSREP
Data Transmission
QRREQ ! QRREQ QRREQ
QRRES - " QoS value
QRRES Collection &
¢ QRRES
QSREQ
L QSRES
* QSREP, N QSREP N QSREP N
< %\\//';EES : : Sessi¢n
> : i Activatjon
< R : :
N ic N : o
SAREG : Late-Join
<
‘
QSRES QoS value
QSREP QSREP N QSREP N QSREP .
< QTREQ
M QTIND QTIND QTIND QTIND i Termination
le______TRReq_____” " " :
,,,,,,,, TIND______, ____TRND_____,J __TRND___, __TRIND___J : i Session
CcT o CcT CcT o : : Termination
( Session Termination )

Figure A.1 — Relationship between MSMP, GMP, and ECTP
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