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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
form the specialized system for worldwide standardization. National bodies that are members of

:1999(E)

Commission)
ISO or IEC

participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate _in fields of mutual interest. Other international organizations, governmental and non-governmental, in

liaison witl ISO and IEC, also take part in the work.

Internationpl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Draft Interpational Standards adopted by the joint technical committee are circulated ¢o-national bod
Publicatior] as an International Standard requires approval by at least 75 % of the national bodies cast

Attention i$ drawn to the possibility that some of the elements of this part of ISOAEC 16500 may be
patent righfs. ISO and IEC shall not be held responsible for identifying any or\all’such patent rights.

es for voting.
ng a vote.

he subject of

Internationpl Standard ISO/IEC 16500-5 was prepared by DAVIC (Digital“Audio-Visual Council) and was adopted,
under the IPAS procedure, by Joint Technical Committee ISO/IEC JTC 1, Information technology, in parallel with its

approval by national bodies of ISO and IEC.

ISO/IEC 16500 consists of the following parts, under the.general title Information technology — G
audio-visugl systems:

— Part 1| System reference models and scenarios

— Part 2| System dynamics, scenarios and pretecol requirements
— Part 3| Contours: Technology domain

— Part 4| Lower-layer protocols and physical interfaces

— Part 5] High and mid-layerprotocols

— Part 6] Information representation

— Part 7| Basic sécurity tools

— Part 8] Mahagement architecture and protocols

eneric digital

— Part 9: Usage information protocols

Annexes A and B form a normative part of this part ISO/IEC 16500. Annex C is for information only.
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Introduction

ISO/IEC 16500 defines the minimum tools and dynamic behavior required by digital audio-visual systems for
end-to-end interoperability across countries, applications and services. To achieve this interoperability, it defines
the technologies and information flows to be used within and between the major components of generic digital
audio-visual systems. Interoperability between these components and between individual sub-systems is assured
through specification of tools and specification of dynamic systems behavior at defined reference points. A
reference point can comprise one or more logical (non-physical) information-transfer interfaces, and one or more
physical signal-transfer interfaces. A logical interface is defined by a set of information flows and associated
protocol stacks. A physical interface is an external interface and is fully defined by its physical and electrical
characteristics. Accessible reference points are used to determine and demonstrate compliance of a digital audio-
visual subsysten with this intemational standard.

A summary of each part follows.

ISO/IEC
It provide
informati

ISO/IEC
locations
behavior
state ang
dynamic
broadcas

ISO/IEC
These aif
criteria tq
These alf
specifies

ISO/IEC
physical
and in th
Delivery
Interface]

peripheral devices (digital video recorder, PC, printer). The physical Delivery System mechanisms ir

copper p

ISO/IEC
ISO/IEC
requirem

ISO/IEC
quality. |

16500-1 (DAVIC 1.3.1a Part 2) defines the normative digital audio-visual systems technica
s a vocabulary and a Systems Reference Model, which identifies specific functional blocks
pn flows, interfaces and reference points.

16500-2 (DAVIC 1.3.1a Part 12) defines system dynamic behavior and physical.scenarios.
of the control functional entities along with the normative protocols needed t6 support the §
It is structured as a set of protocol walk-throughdmplication Notes” that rehearse both the
dynamic operation of the system at relevant reference points using specified protocols. Dg

5 are given for the following scenarios: video on demand, switched video broadcast, interag

t, and internet access.

e strict sets of Applications, Functionalities and Technologies‘which allow compliance and

framework.
and

It details the
ystems
Steady
tailed

tive

16500-3 (DAVIC 1.3.1a Part 14) provides the normative definition’of DAVIC Technology Contours.

conformance
0 contours.

be easily specified and assessed. This part of ISO/IEC 16500 contains the full details of ty
e the Enhanced Digital Broadcast (EDB) and Interactive Digital Broadcast (IDB). ISO/IEC 1
required technologies and is a mandatory compliance-document for contour implementatio

16500-4 (DAVIC 1.3.1a Part 8) defines the toglbox of technologies used for lower layer prg
nterfaces. The tools specified are those required to digitize signals and information in the
e Access Network. Each tool is applicable @t-one or more of the reference points specified

Unit and the Set Top Unit and of the physical interfaces used to connect Set Top Boxes to

airs, coaxial cable, fiber, HFC, MMDS, LMDS, satellite and terrestrial broadcasting.

16500-5 (DAVIC 1.3.1a Part(7) defines the technologies used for high and mid-layer protoq
16500 digital audio-visual systems. In particular, this part defines the specific protocol stack
ents on protocols at specific interfaces for the content, control and management informatio

16500-6 (DAVIC 1.3.1a Part 9) defines what the user will eventually see and hear and with
specifies the wayjin which monomedia and multimedia information types are coded and e

This incl

code. Interoperability-ef applications is achieved, without specifying the internal design of a set top U
normative Reference Decoder Model which defines specific memory and behavior constraints for ¢
decoding. Separate profiles are defined for different sets of multimedia components.

ISO/IEC|16500-7 (DAVIC 1.3.1a Part 10) defines the interfaces and the security tools required for &

des the definition of a virtual machine and a set of APIs to support interoperable exchangg

6500-3
ns.

tocols and
ore Network
ithin the

System. In addition a detailed specification‘is provided of the physical interfaces between the Network

various
cluded are

ols for
s and
N flows.

what
changed.
of program
nit, by a
ntent

ul

ISO/IEC 16500 system implementing security profiles. These tools include security protocols which operate
across one or both of the defined conditional access interfaces CAO and CAL. The interface CAO is to all security
and conditional access functions, including the high speed descrambling functions. The interface CAl is to a
tamper resistant device used for low speed cryptographic processing. This cryptographic processing function is
implemented in a smart card.

ISO/IEC 16500-8 (DAVIC 1.3.1a Part 6) specifies the information model used for managing ISO/IEC 16500
systems. In particular, this part defines the managed object classes and their associated characteristics for
managing the access network and service-related data in the Delivery System. Where these definitions are taken
from existing standards, full reference to the required standards is provided. Otherwise a full description is

integrate

viii

DAVIC 1.3.1a Part 7 (1999)

d in the text of this part. Usage-related information model is defined in ISO/IEC 16500-9.
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ISO/IEC 16500-9 (DAVIC 1.3.1a Part 11) specifies the interface requirements and defines the formats for the
collection of usage data used for billing, and other business-related operations such as customer profile
maintenance. It also specifies the protocols for the transfer of Usage Information into and out of the

ISO/IEC 16500 digital audio-visual system. In summary, flows of audio, video and audio-visual works are
monitored at defined usage data collection elements (e.g., servers, elements of the Delivery System, set-top
boxes). Information concerning these flows is then collected, processed and passed to external systems such as
billing or a rights administration society via a standardised usage data transfer interface.

Additional Information

ISO/IEC TR 16501 is an accompanying Technical Report. Further architectural and conformance information is
provided in other non-normative parts of DAVIC 1.3.1a (1999). A summary of these documents is included here

for

1ISC
pro
IDB

used to define the normative contour technology toolsets provided in ISO/IEC 16500-3.
DAVIC 1.3.1a Parts 3, 4 and 5 are DAVIC technical reports. They provide additional architectu

info
how
trarn
app
net
locd
Con
nor

DA

technology tools and protocols through conformanee’and / or interoperability testing.

nformation.

/IEC TR 16501 (DAVIC 1.3.1a Part 1) provides a detailed listing of the functionalitiesrequi
iders of digital audio-visual applications and systems. It introduces the concept of a‘eohtoy
(Interactive Digital Broadcast) and EDB (Enhanced Digital Broadcast) functionality)require

rmation for the server, the delivery-system, and the Service Consumer.systems respectivel

to load an application, once created, onto a server and gives information and guidance or
smitted from the set-top user to the server, and those used to controlthe set-up and execu
lication. Part 4 provides an overview of Delivery Systems and describes instances of specif
vorked service architectures. These include physical and wireless networks. Non-networke
|| storage physical media like discs, tapes and CD-ROMSs) are not specified. Part 5 provides
sumer systems architecture and a description of the DAVIC Set Top reference points defin
mative parts of the specification.

/IC 1.3.1a Part 13 is a DAVIC technical report, which provides guidelines on how to validat

ed by users and
r and defines the
nents which are

ral and other

/. Part 3 defines
the protocols

lion of a selected

ic DAVIC

H delivery (e.g.,

a Service

ed elsewhere in the

b the systems,
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Information technology — Generic digital audio-visual systems —
Part 5: High and mid -layer protocols

1. Scope

This part of ISO/IEC 16500 covers the high and mid layer protocols for DAVIC systems. It defines a set of
protocol components (“tools”) which are referenced by ISO/IEC 16500-2 (“System Dynamics, Scenarios, and
Protocol Requirements”).

In particular this part of ISO/IEC 16500 describes the protocol stacks required for the support of the DAVIC
flows, i.e., S1 through S5. The specific DAVIC options for each of the protocols are specified as well as the
different optional protocols stacks applicable. Requirements on protocols at specific interfaces are also considered
and included in the specification.

2.|Normative references

Thqg following normative documents contain provisions which, through reference (nythis text, constitute

provisions of this part of ISO/IEC 16500. For dated references, subsequent améndments to, ol revisions of, any of
these publications do not apply. However, parties to agreements based on this part of ISO/IE( 16500 are
endgouraged to investigate the possibility of applying the most recent editions of the standards ihdicated below.
Forlundated references, the latest edition of the normative document refefred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards. The Telecommunication Standardization Bureau
(TSB) maintains a list of currently valid ITU-T Recommendations,

2.1 ldentical Recommendations | International Standards

e ITU-T Recommendation H.220.0 (1996) | ISQ/IEC 13818-1:186rmation technology — [Generic
coding of moving pictures and associated«@udio information — Part 1: Systems
(Note: known as MPEG-2).

ISO/IEC 13818-1/Amendment 1:199Registration procedure for “copyright identifier”.
ISO/IEC 13818-1/Amendment 2:19%egistration procedure for “format identifier”.
ISO/IEC 13818-1/Amendment 3:19%ivate data identifier.

e ITU-T Recommendation H.262 (1996) | ISO/IEC 13818-2:19%6rmation technology — Generic
coding of moving pictures,and associated audio information: iete: known as MPEG2).

e ITU-T Recommendation X.215 (1995) | ISO/IEC 8326:198frmation technology — Opgn Systems
Interconnection + Session service definition.

e |TU-T Recommendation X.216 (1994) | ISO/IEC 8822:198farmation technology — Open Systems
Interconnection — Presentation service definition.

e |TU-T Recommendation X.217 (1995) | ISO/IEC 8649:198frmation technology — Open Systems
Intereonnection — Service definition for the Association Control Service Element.

e |TU~T Recommendation X.225 (1995) | ISO/IEC 8327-1:198@rmation Technology — Open Systems
Interconnection — Connection-oriented session protocol: Protocol specification.

o "ITU-T Recommendation X 226 (1994) | ISQ/IEC 8823-1:1%¥¥hrmation Technology — Open Systems
Interconnection — Connection-oriented protocol: Protocol specification.

e |TU-T Recommendation X.233 (1993) | ISO/IEC 8473-1:198frmation technology — Protocol for
providing the connectionless-mode network service: Protocol specification.

2.2 Paired Recommendations | International Standards equivalent in
technical content

e |TU-T (CCITT) Recommendation X.208 (198&pecification of Abstract Syntax Notation One (ASN.1).

ISO/IEC 8824:1990)nformation technology — Open Systems Interconnection — Specification of Abstract
Syntax Notation One (ASN.1).

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1aPart7(1999) 1
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2.3 IELC, ISO, and ISO/IEC Standards

ITU-T (CCITT) Recommendation X.209 (1988pecification of Basic Encoding rules for abstract

syntax notation one (ASN.1).

ISO/IEC 8825:1990nformation Technology — Open Systems Interconnection — ASN.1 encoding rules -
Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished

Encoding Rules (DER) for Abstract Syntax Notation One (ASN.1).
ITU-T Recommendation X.218 (199%¢liable transfer: model and service definition.

ISO/IEC 9066-1:1989nformation processing systems — Text communication — Reliable transfer: Model

and service definition.

ITU-T (CCITT) Recommendation X.219 (198&emote operations: Model, notation and service

definition.

ISO/IEC 9072-1:1989nformation processing systems — Text communication — Remote Operations:

Model, notation and service definition.

TU-T Recommendation X.224 (1993rotocol for providing the OSI connection-mode transp
ervice

SO/IEC 8073:1992)nformation technology — Telecommunications and information exchangs
systems — Open Systems Interconnection — Protocol for providing the connection-mode
service.

—_—n =

I[TU-T (CCITT) Recommendation X.229 (198&emote operations: Protocol specification.

IISO/IEC 9072-2:1989nformation processing systems — Text communication — Remote Ope
Protocol specification.

IEC 61883-1:1997Consumer audio/video equipment — Digitahnterface. — Part 1: General.

IEC 61883-4:1997Consumer audio/video equipment —-Digital Interface — Part 4: MPEG-2 T
ansmission.

IISO/IEC 11172-2:1993nformation technology — Ceding of moving pictures and associated 3
igital storage media at up to about 1,5 Mbits/s™Part 2:; Vi@idote: also known as MPEG-1).

IISO/IEC 11172-3:1993nformation technolegy-Coding of moving pictures and associated au
igital storage media at up to about 1,5 Mbits/s — Part 3: Au@Note: also known as MPEG-1).

IISO/IEC 13818-3:1998nformation techhology — Generic coding of moving pictures and assd
udio information — Part 3: AudidMPEG-2).

ISO/IEC 13818-6:1998nformation technology — Generic coding of moving pictures and assd
udio information — Part 6: Exténsions for DSM-CC.

SO/IEC 7776:1999nformation technology — Telecommunications and information exchangg
ystems — High-leveldata link control procedures — Description of the X.25 LAPB-compatib
nk procedures.

(O —

SO/IEC 8802-2:1994information technology — Telecommunications and information exchan
etween Systems — Local and metropolitan area networks — Specific requirements — Part 2:
ontrok

IS@HNEC 8802-3:1993nformation technology — Local and metropolitan area networks — Part

It
e between

transport

ations:

5 data

udio for

lio for

ciated

ciated

SO/IEC 14750, Information’technology — Open distributed processiigrface Definition Langjiage.

e between
e DTE data

ge
Logical link

3.

specifications.

2.4 ITU-T Recommendations

2 DAVIC 1.3.1a Part 7 (1999)

ITU-T Recommendation E.164 (R/1998umbering plan for the ISDN era

ical layer

ITU-T Recommendation G.774 (1998ynchronous digital hierarchy management information model

ITU-T 1.150 (R/1995)B-ISDN asynchronous transfer mode functional characteristics
ITU-T Recommendation 1.361 (R/199@;ISDN ATM layer specification
ITU-T Recommendation 1.363 (R/19948;ISDN ATM adaptation layer (AAL) specification

© ISO/IEC 1999 - All rights reserved
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ITU-T Recommendation 1.363.5 (199®;ISDN ATM Adaptation Layer Type 5 (AAL5) specification
ITU-T Recommendation 1.610 (R/199%;ISDN operation and maintenance principles and functions
ITU-T Recommendation M.3100 (199%eneric network information model

ITU-T Recommendation Q.822 (1998tage 1, Stage 2, Stage 3 description for the Q3 interface -
Performance management

ITU-T Recommendation Q.2110 (1998)ISDN ATM Adaptation Layer — Service Specific Connection
Oriented Protocol (SSCOP)

ITU-T Recommendation Q.2120 (1998)ISDN meta-signaling protocol (SAAL)

ITU-T Recommendation Q.2130 (1998)ISDN ATM Adaptation Layer- Service Specific Coordination
Function for Support of Signaling at the User Network Interface (SSCF at UNI)

ITU-T Recommendation Q.2931 (199Byoadband integrated services digital network (B-ISDN).

2.9

2.9

2.5
sociation((T1A)

As

Other normative references

A

3

i}

Digital-SubscrberSignaling-System-Ne2{(DSS-2)-User-netwerk-interdace-(UINhlayer3 specification
for basic call/connection control

CCITT Recommendation V.3Rata transmission at 48 Kilobits per second using,605108 kHz Group
Band Circuits

ITU-T Recommendation X.25 (1993hterface between data terminal equipment (DTE) gnd data
circuit-terminating equipment (DCE) for terminals operating in the packet:mode and copnected to
public data networks by dedicated circuit

ITU-T Recommendation X.710 (19913pmmon management information service definitipn for CCITT
applications

ITU-T Recommendation X.711 (199pmmon Management Information Protocol, Spegification for
CCITT applications

ITU-T Recommendation X.721 (R/1994)formation Technology — Open Systems Intercpnnection —
Structure of Management Information: Definition of Management Information

ANSI

ANSI EIA/TIA-232-E-91, Interfacelbetween Data Terminal Equipment and Data Circuit{Terminating
Equipment Employing Serial Binary Data Interchangey 1991

The ATM Forum
AF-SAA-0049.001,. The ATM ForunfAudiovisual Multimedia Services: Video on Demanfl
Specification 1.41997

Electronic Industries Association (EIA) and Telecommunications Industry

RS:232-CseeANSI/EIA/TIA-232-E-91

European Telecommunications Standards Institute (ETSI)

e ETSI 300 468Digital Video Broadcasting, Specification for Service Information in DVB Systems,
January 1997
(Note:includes normative reference to ttdormative Annex C: Conversion Between Time and
Date Convention}

2.5.5 Institute for Electrical and Electronic Engineers (IEEE)

IEEE 802.2seelSO/IEC 8802-2
IEEE 802.3seelSO/IEC 8802-3
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e |EEE 1394-1995Standard for a High Performance Serial BAsigust 1996

2.5.6 Internet Society

e RFC 768, J. Postdlser Datagram Protocol (UDR)8/28/1980
e RFC 791, J. Postditernet Protocol (IP Addressing)9/01/1981
e RFC 793, J. Postelransmission Control Protocol (TCR)9/01/1981

e RFC 826, D. PlummeEthernet Address Resolution Protocol: Or converting network protocol
addresses to 48.bit Ethernet address for transmission on Ethernet haydi/&r&/1982

e RFC 1006, D. Cass, M. Rod80 transport services on top of the TCP: Versip0501/1987

e RFC 1155, K. McCloghrie, M. Ros8tructure and Identification of Management Information for

TCP/IP-based Internet95/10/1990

FC 1157, M. Schoffstall, M. Fedor, J. Davin, J. Céds8jmple Network Management Protocol
SNMP) 05/10/1990

FC 1212, K. McCloghrie, M. Ros€oncise MIB Definitions03/26/1991

FC 1213, K. McCloghrie, M. Ros®lanagement Information Base for Network Management
CP/IP-based internets: MIB5ID3/26/1991

FC 1662, W. Simpso®,PP in HDLC-like Framing07/21/1994

FC 1700, J. Reynolds, J. Postedsigned Numberd 0/20/1994

Note: this supercedes RFC 1060 and 1340. The IETF regularly updates “Assigned Numbef
ference may be obsolete in the future)

2.5.7 Qbject Management Group (OMG)

e Common Object Request Broker: Architecture and Specificafiersion 2.1, August 1997
%\Iote: known as OMG CORBA 2.1. Includes definition 6f the Common Data Representation
I

ter-ORB Protocol).

3. Definitions

This clayse defines new terms, and the intended meaning of certain common terms, used in this pa
ISO/IEC|16500. Annex A of ISO/IEC 165001 defines additional terms and, in some cases, alternati
interpretations that are appropriate in other contexts. For convenience, the normative definitions bel
included|in the annex.

s” so this

and the

emote Procedure Call mechanism and encoding-rules for General Inter-ORB Protocol, and Internet

t of
e
bW are

3.1 Mccess Network (AN):a part of the Delivery System consisting of a collection of equipment 3
infrastrugtures, that link a number of Service Consumer Systems to the rest of the Delivery System
single (of a limited number‘of) common port(s).

nd
hrough a

3.2, Access Nodethe element of the Access Network containing centralized functions responsible for

processing information flows in preparation for transport through the selected distribution network.

3.3. Application Programming Interface (API): set of inter-layer service request and service res

nse

messaggs, message formats, and the rules for message exchange between hierarchical clients and| servers. API

messaggs\may be executed locally by the server, or the server may rely on remote resources to pr

ide a response

to the client.

3.4. Control Plane: a classification for objects that interact to establish, maintain, and release resources and
provide session, transport, and connection control functions that facilitate transparent information transfers

between ISP clients.

3.5. call: (in signaling) An association between two or more users, or between a user and a network entity,
that is established by use of network capabilities. This association may have zero or multiple information
exchange mechanisms established within this call, for example in connection-oriented or in connectionless

modes. (ITU-T Rec. Q.9)
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3.6.
information). Channels also convey signals between a block and the environment. Channels m
or bi-directional.

channel:a connection conveying signals between two blocks (the conveyed signals represent

ay be unidirectional

3.7. client: a service consuming object or system (block); ( a synonym for user).

3.8. conditional accessa means of allowing system users to access only those services that are authorized to
them.

3.9. connection:an association of transmission channels or circuits, switching and other functional units set

up to provide a means for a transfer of user, control and management information between two or more end

points (blocks) in a telecommunications network. (ITU-P.10).

3.10. connection serviceprovides basic functions to create, maintain, and tear down connections.
3.11. content-information: information that does not alter the state of the object intercepting the information
flo ransparently by a telgvision receiver (the

conftrol state of the receiver will not change as a result of such information).
3.1 control-information: information that may change the state of the object intercepting th
flow, e.g., a remote control channel up command input. (In some cases an object may_interpret

Core Network: a portion of the Delivery System composed of networks; systems, equif
structures, connecting the Service Providers to the Access Networks,

NOIJTE: The term Core Network, in the DAVIC use, is wide sense as it includes the notion of thg

that
acc

3.1
bet

3.1
ong
infly

3.1
Con

3.1
sys

3.1
are

3.1
(prd

3.2
ES
sys

3.2
3.2

ess network). This kind of access networks are not under consideration within DAVIC.

. Delivery System (DS)The portion of the DAVIC System that enables the transfer of inf
veen DS-users.

b. domain: a scope that delimits (makes clear what'is/included and what is not) the exten
object on another. Domain boundaries may represent regulatory, ownership, span-of-cont
ence factors.

~

5.  downstream: information flow direction isffrom an End Service Provider System to an H
sumer System.

. End-Service Consumer (ESC)auser, either human or machine, whose primary interac
em is through the STU.

B.  End-Service Consumer System (ESCSg system that (predominantly) consumes inforn
ISPS and ESPS clients. The:ESCS includes the STU and the ESC.

D.  End-Service Provider (ESP):an entity with jurisdiction over a domain that contains a sy
dominantly) provides.information to clients.

). End-Service RProvider System (ESPSh system that (predominantly) provides informatid
PSs are ISPS tlients and may also be clients of other ESPSs. ESPSs consist of hardware 3
ems that uSe ISP services to provide video and multimedia services to ESCSs.

.

D

layer:a collection of objects of the same hierarchical rank.

layer service:functions provided by a layer to a layer above through a Service Access

e information
a message but

ment and

P access networks

are needed to link the Service Providers Systems to the core network in strict sense (i.e., ¢xclusive of any

Drmation

of influence of
ol and other

nd Service

ion with the

ation. ESCSs

stem that

n to clients.

iInd software sub-

Point.

3.23 Intermediate-Service Provider (ISP)TSPS provide adjunct Services and COnvey inform
ESPs and ESCs.

3.24.,

ion among

Management Entity: The Management Entity is responsible for the operation and maintenance

functions of a network. Several instances of information flow S5 exist for the Management entity.

3.25.

Management Plane (MP):a plane that contains those interfaces and functions which support

interactions which may be typified as being temporally disjoint from an off-hook interaction. Interactions among

Management Plane objects may also occur concurrently with an off-hook interaction.

3.26.
information or control-information.

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part
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3.27. navigation: the process of reaching a service objective by means of making successive choi

ces; the term

may be applied to the selection of a service category, a service provider or an offer within a particular service.

3.28.

3.29.
Delivery System and provides a non-network specific interface to the Connectivity Entity in the STU.
definitions of the NIU may exist).

3.30.
the infrastructure owned by the Access Network operator and the Service Consumer System (owne
coupling). The NT may be passive or active, transparent or not.

3.31.
information and the physical characteristics of channels used to carry the signals are defined. A phy

network: a collection of interconnected elements that provides connection services to users.

Network Interface Unit (NIU): the NIU accepts network specific content-information flows from the

(Additional

Network Termination (NT): the element of the Access Network performing the connection between

rship de-

physical interface: an interface where the physical characteristics of signals used to represent

sical interface
ation flows

is an external interface 1t is fully defined by its physical and electrical characteristics | ogical inform
map to sjgnal flows that pass through physical interfaces.

3.32. plane: a category that identifies a collection of related objects, e.g., objects that execute)sim
complementary functions; or peer objects that interact to use or to provide services in a class.that reg
authority} capability, or time period. Management-plane service objects, for example, may-authorize
access tp certain control-plane service objects that in turn may allow the clients to use.services proy
certain user-plane objects.

3.33. port: an abstraction used by transport protocols to distinguish among multiple destinations g
with partfcular applications running on a host computer: and application may.specify the ports it wan
some pofts are reserved for standard applications/ services such as e-mail (also known as well-kno

3.34.
but may

3.35.
shared

3.36. rotocol: set of message formats (semantic, syntactic, and symbolic rules) and the rules for
exchangp between peer layer entities (which messages are valid when)

3.37. ference point: a set of interfaces betweenvany two related blocks through which informatio|
from ong block to the other. A reference point comprises one or more logical (non-physical) informat
interfacep, and one or more physical signal-transfer interfaces.

be referred to several times within a process.

rocess:a communicating extended finite state machipe,"Communication may take place vig
riables. The behavior of a process depends on the_ order of arrival of signals in its input po

3.38. 1: content-information flow, from.a source to a destination object on the User Plane of any
layer.
3.39. 2: control-information flow_from a source to a destination object on the Control Plane of the

Applicatipn Service Layer (SL1).

3.40. 3: control-information flow from a source to a destination object on the Control Plane of the
and Trarlsport Service Layer (SL2).

3.41. 4: control<information flow from a source to a destination object on the Control Plane of the
Service layer (SL3).

3.42. 5: management-information flow from a source to a destination object on the Management
containef olject: the objects may be peers (service layer is known), or the service layer may be uns

lar or
flects
ISP-clients’
ided by

ssociated
ts to use;
\vn ports).

procedure: an encapsulation of the behavior of part of a process: A procedure is defined in ¢ne place

signals or
rt.
message

h flows
ion-transfer

service

Session

Network

Plane of the
becified.

3.43.

3.44.
available services; also a mechanism for a client to obtain an object reference (message connection
of a service.

3.45.

3.46. session servicegrovide basic functions to create, modify, maintain, and tear down sessions
and allocate network resources).

server: any service providing system.

Service Provider System (SPSh general reference to ESP or ISP systems.

6 DAVIC 1.3.1a Part 7 (1999)

Service Gateway (SGW)an element of the service domain through which a client may browse

) to an instance

(negotiate
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3.47. sessionan interval during which a logical, mutually agreed correspondence between two objects exists
for the transfer of related information. A session defines a relationship between the participating users in a service
instance.

3.48. Stream Service Elementthis Service Provider System entity allows for the processing of the content-
information flows at the stream level. The content stream is a sub-set of the actual content-information flow and
processing at the stream level allow the ability to uniquely align a service offering.

3.49. User Plane (UP):a classification for objects whose principal function is to provide transfer of (end) user
information: user information may be user-to-user content (e.g., a movie), or private user-to-user data.

3.50. Value-Added Service Provider (VASP)This provider offers, for example, a Video-on-Demand
Service to the end-user. Within the Systems Reference Model this is the ESP.

4. rAcrenyms-and-abbreviations
Thi$ clause defines the acronyms and abbreviations used in this part of ISO/IEC 16500. AnneX B of ISO/IEC
165900-1 defines acronyms and abbreviations used within ISO/IEC 16500.
AAL ATM Adaptation Layer
ACSE Application Control Service Element
AFI Authority and Format Identifier
ANSI American National Standards Institute
API Application Programming Interface
ATM Asynchronous Transfer Mode
B-ISDN Broadband Integrated Services Digital Network
CBD Connection Block Descriptor
CLNP ConnectionLess Network-Protocol
CLP Cell Loss Priority
CMIP Common Management Information Protocol
CMISE Common Management Information Service Element
CORBA Common Object’Request Broker Architecture
CPCS Common Part*Convergence Sub-layer
DLL Data Link-Layer
DSM-CC Digital Storage Media - Command and Control
DSM-CC U-N Digital Storage Media - Command and Control User-to-Netwofk
DSM-CC U-U Digital Storage Media - Command and Control User-to-User
DVvB Digital Video Broadcasting
GIOP Generic Inter-ORB Protocol
HFC Hybrid Fiber Coax
HO-DST High Order - Domain Specific Part
IBC Inter-Integrated Circuit
IDLE Interface Definition Language
IEC International Electrotechnical Commission
TOP Internet Inter-ORB Protocol
ICMI Integrated Local Management Interface
IP Internet Protocol
ISDN Integrated Services Digital Network
ISO Interndiond Organization for Standarazaion
ITU-T International Telecommunication Union - Telecommunications sector
L1IGW Level 1 Gateway
LAPB Link Access Procedure Balanced
LAPD Link Access Procedure D-channel
MAC Medium Access control
MIB Management Information Base
MPEG Moving Pictures Experts Group
MPEG-TS MPEG-2 Transport Stream
N-ISDN Narrowband Integrated Services Digital Network
NIU Network Interface Unit

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 7 (1999) 7


https://iecnorm.com/api/?name=10715ce959db2d7cce5ac464c2dc76b5

ISO/IEC 16500-5:1999(E)

NMS Network Management System

NSAP Network Service Access Point

OAM Operation and Maintenance

OMG-CDR Object Management Group - Common Data Representation
OMG-GIOP Object Management Group - Generic Inter-ORB Protocol
PDU Protocol Data Unit

PES Packetized Elementary Stream

PID Packet Identifier

PSI Program Specific Information

PSTN Public Switched Telephone Network

PVC Permanent Virtual Connection

RF Radio Frequency

ROSE Remote Operation Service Element

RPC Remote Procedure Call

SAAL Signaling ATM Adaptation Layer

SAR Segmentation and Re-assembly

SDU Service Data Unit

SNMP Simple Network Management Protocol
SSCOP Service Specific Connection Oriented Protocol
STU Set Top Unit

TCP Transmission Control Protocol

UDP User Datagram Protocol

UNI User Network Interface

VASP Value Added Service Provider

VCI Virtual Channel Identifier

VP Virtual Path

VPCI Virtual Path Connection Identifier

VPI Virtual Path Identifier

5. Conventions

The stylg of this Specification follows ti&&uide for ITU-T?and ISO/IEC JTC1 co-operation, Appendix H: Rules
for presgntation of ITU-T | ISO/IEC Common téMarch, 1993).

6. S1{flow: high and mid layer‘protocols

6.1 S1 flow description

As defingd in ISO/IEC 16500-%.clause 7, the S1 information flow is for content-information flow from a source
object to|a destination object: For ISO/IEC 16500, S1 is defined to be a uni-directional flow from the|server to the
STU carying encoded video/audio content and associated data, binary objects to be used by the STU, and other
content-information types. ISO/IEC 16500 has selected ISO/IEC 11172-2,-3 (MPEG-1 video and augio) and
ISO/IEC|13818-1,-2,3'(MPEG-2 systems, video, and audio) for the coding of the video/audio contept
informatipn and the)Transport Stream systems layer for the multiplexing of video, audio and other dgta types; and
ISO/IEC|13818-6"(MPEG-2 digital storage media command and control) for the binary object (and other data
types) dgwnload protocol. Refer to ISO/IEC 16500-6 for information on other content-information tyges.

6.2 Overview of protocol stacks

The allowable protocol stacks for carrying S1 information flows are defined in the following figures. When S1
consists of an MPEG program (a single video stream, associated audio streams and data), the MPEG-2 Transport
Stream format shall be used as indicated in the diagrams below. In all cases where ATM is used in the access
network (in particular, for ATM across the Al interface), the Transport Stream shall contain one and only

program (referred to as a single-program Transport Stream or SPTS). See Figure 6.1. In all other cases —e.g.,
ATM layer which does not cross Al (also Figure 6.1) or for a non-ATM HFC access network (Figure 6.2) — the
Transport Stream may contain more than one program (referred to as a multi-program Transport Stream or
MPTS). See ISO/IEC 16500-4 for information on the lower layer protocols.

8 DAVIC 1.3.1a Part 7 (1999) © ISO/IEC 1999 - All rights reserved


https://iecnorm.com/api/?name=10715ce959db2d7cce5ac464c2dc76b5

ISO/IEC 16500-5:1999(E)

When S1 consists of “download” data or other content information, the information shall be carried within a
“high bandwidth” Transport Stream (per either Figure 6.1 or Figure 6.2). In addition, S1 download data may be
carried in a separate ATM Virtual Channel as shown in Figure 6.3. The selection of the option shall be done
during service activation time using DSM-CC resource descriptors and binding lists (see ISO/IEC 16500-2).

S1 information shall be carried transparently through the Delivery System, except in the case where MPEG
Transport Stream re-multiplexing is performed in cascaded SPS networks (see DAVIC 1.3.1a Part 3). This
exception occurs because the originating SPS may deliver MPEG programs in SPTS format which are
subsequently multiplexed into MPTS prior to delivery to the STU. In all cases, the data/elementary stream
information and PES/private_section information shall be passed transparently through the Delivery System. For
all MPEG-2 Transport Streams, the PSI tables shall be included. Other data — e.g., DVB Service Information,
ATSC Program and System Information, or conditional access information — is optional.

fored | Stand- | Other Data] Real Time Real Time Real Time
%ono— alone | (including Uncom- Compressed | MPEG Audio
edia Mono- | Download pressed Graphics and Video
Streams | media Data) Graphics Stream Elementary
Com- Stream Streams
ponents
PES PES
DSM-CC Private Section MPEG-2 Privat¢ MPEG-2 Packetized Elementary MPEG-2 Program
Section Stream (PES) Specific Information
MPEG-2 Transport Stream (restricted to Single Program TS across Al)
AAL5
ATM
Lower Layers (see ISO/JEC)16500-4)

Figure 6.1 — MPEG TS protocol stack forjan’ ATM-based transmission system

$tored Stand- | Other Data| Real Timg Real Time Real Time
I]:I]ono- alone | (including Unconmy Compressed | MPEG Audio
edia Mono- | Download pressed Graphics and Video
Streams | media Data) Graphics Stream Elementary
Com- Stream Streams
ponents
PES PES
DSM-CC Private Section MPEG-2 Private MPEG-2 Packetized Elementary MPEG-2 Program
Section Stream (PES) Specific Information
MPEG-2 Transport Stream (Multi-Program TS)
Lower Layers (see ISO/IEC 16500-4)

Figlre 6.2— MPEG TS protocol stack for the non-ATM based transmission system

DSM-CC Download Data
(DownloadDataBlock message)
AAL5
ATM
Lower Layers (see ISO/IEC 16500
4)

Figure 6.3— Separate ATM VC protocol stack for S1 Download Data
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6.3 Description of specific protocols

This section describes the specific protocols used in the protocol stacks identified in the section above. Wherever
required the protocols layers are grouped by pairs in order to explicitly focus on the mapping issues between
different protocols. Only the protocols which are specific to the S1 flow are described in detail, while the
protocols which are common to other flows are described in a separate section.

6.3.1 MPEG-2 Packetized Elementary Stream (PES)

Defined i

n ISO/IEC 13818-1.

6.3.2 MPEG-2 Private Section

Defined
The choi

ce of using the CRC form (private_section_syntax_indicator field set to 1, the “long form”)-g

for (privgte_section_syntax_indicator field set to 0, the “short form”) is not specified.

6.3.3 [

The DSNI-CC Private Section, DSMCC_section, is defined in ISO/IEC 13818-6, clatse 9 “Transport].

The choi

6.3.4 N
MPEG V|

DSM-CC Private Section

ce of using the CRC, Checksum, or “no coverage” form has not been'specified.

IPEG Elementary Streams
deo ES and MPEG Audio ES are content information specified in Parts 9 and 12 of this Sp

This incllides Real Time Streams (but excludes Real Time Stream Graphics), as defined in ISO/IEC

syntax is

6.3.5 H

Defined
type is fi

6.3.6

A format
encapsu

6.3.7 S

Stored M
Audio (Al
are enca

also defined in ISO/IEC 11172 MPEG-1 Parts 2 and'3/and ISO/IEC 13818 MPEG-2 Parts

Real time uncompressed graphics streams
n ISO/IEC 16500-6. According to ISO/IEC16500-6 and shown in Figure 6.2 and Figuhés6i3

Real time compressed graphics streams

for graphics that may be used’for subtitling; the format complies to ETS 300 743. This datg
ated into MPEG-2 private.PES packets as defined in ETS 300 743.

btored monomedia streams

onomedia Streams are content types defined in ISO/IEC 16500-6 and may include MPEG
FF-C), MPEG Video, Uncompressed Graphics and Compressed Graphics. Stored Monom
psulated.into MPEG-2 PES packets.

The con
may be

nt type may be DSM-CC User-User Objects or pointers to these objects. DSM-CC User-U

Jeried in DSM-CC User-User Object Carousels (defined in ISO/IEC 13818-6, clause 8), wh

I “no CRC”

ecification.
16500-6. The
P and 3.

[ta

st encapsulated into MPEG-2 PES pagckets and then encapsulated into MPEG-2 Private Sections.

type is

Audio, Linear
bdia Streams

ser Objects
chinturn

are transmitted using the DSM-CC Data Carousel scenario for DSM-CC Download (defined in ISO/I
clause 7). Alternatively, User-User Objects may be carried within an RPC reply (in which case, it is an S2 flow;

see Sect

ion 7). When carried within an MPEG TS, this information shall first be encapsulated in

DSMCC_sections per ISO/IEC 13818-6, clause 9.

The content type may be DSM-CC Download Modules (defined in ISO/IEC 13818-6, clause 7) or Images
(Download Images are logically sub-divided into one or more Download Modules). Download Modules are
delivered using one of the three DSM-CC download scenarios — Data Carousel, Flow Control, or Non-Flow
Control. Note that Modules are actually divided into data blocks and transported as DownloadDataBlocks. When
carried within an MPEG TS, this information shall first be encapsulated in DSMCC_sections per ISO/IEC

13818-6,

10
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clause 9.
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© ISO/IEC 1999 - All rights reserved


https://iecnorm.com/api/?name=10715ce959db2d7cce5ac464c2dc76b5

6.3

ISO/IEC 16500-5:1999(E)

.8 Stand-alone monomedia components

Stand-alone Monomedia Components may be a still picture bitmap or a graphics bitmap or text, as specified in

ISO

/IEC 16500-4.

Stand-alone Monomedia Components may be carried by DSM-CC using the same mechanisms as for Stored
Monomedia Streams; see subclause 6.3.7.

6.3

.9 Other data

Other Data includes any type of information not defined elsewhere in subclause 6.3. Some examples are:

e Tunneled IP data over MPEG (see Section 7.2.3 of this specification).

e Application code; for the Application Format and the mapping to DSM-CC, see ISO/IEC 16500-6

6.3

Def
Asq

6.3
Def

6.3

Thi
Inte

6.3
Dat

data as defined in ISO/IEC.13818-6. The mapping of the section into MPEG-2 Transport Strea

def
The
The

haala: fa
e Download Data. For carriage by DSM-CC the same mechanisms may be used as for-g
Streams; see subclause 6.3.7.

MPEG-2 private sections.
e ATSC Program and System Information, as defined in ATSC Standard A/65.

.10 MPEG-2 Program Specific Information

ned in ISO/IEC 13818-1. Examples of MPEG-2 PSI (Program Specific Information) are the
ociation Table, Program Map Table, Conditional Access Tablé;and Network Information T4

.11 MPEG-2 Transport Stream (TS)
ned in ISO/IEC 13818-1. This is one of the two systéms layers defined for MPEG-2.

11.1 Tunneling IP over MPEG

5 section specifies how IP datagrams are\carried over MPEG in the downstream direction td
rnet Access with a delivery with a broadband broadcast network and a narrowband return g

11.1.1 Broadband MPEG TS enctapsulation format and filtering

pagrams are encapsulated-inidatagram_sections which are compliant to the DSMCC_sectio

ned in ISO/IEC 138181 MPEG-2 Systems.
syntax of the datagram is fully aligned with the DVB specification for Data Broadcasting.

syntax and semantics of the datagram_section are defined below.

tored Monomedia

e DVB Service Information, as defined in ETS 300 468. Service Information data is encapsulated into

Program
ble.

support the
hannel.

n format for private
M packets is

© ISO/IEC 1999 - All rights reserved

DAVIC 1.3.1a Part 7 (1999) 11


https://iecnorm.com/api/?name=10715ce959db2d7cce5ac464c2dc76b5

ISO/IEC 16500-5:1999(E)

Table 6.1 — Syntax of datagram_section

Syntax No. of bits ~ Mnemonic
datagram_section() {

table_id 8 uimsbf
section_syntax_indicator 1 bslbf
private_indicator 1 bslbf
reserved 2 bslbf
section_length 12 uimsbf
MAC_address_6 8 uimsbf
MAC_address_5 8 uimsbf
reserved 2 bslbf
paytead—serambting—controt 2 bstof
address_scrambling_control 2 bslbf
LLC_SNAP_flag 1 bslbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
MAC_address_4 8 uimsbf
MAC_address_3 8 uimsbf
MAC_address_2 8 uimsbf
MAC_address_1 8 uimsbf
if (LLC_SNAP_flag == ‘1") {

LLC_SNAP()
} else {

for (j=0;j<NZ1;j++) {

IP_datagram_data_byte 8 bslbf

}
}
if (section_number == last_seection_number) {

for (j=0;j<N2jj++) {

stuffing<byte 8 bslbf

}
}
if (section_syntax_indicator =='0") {

cheeksum 32 uimsbf
} else {

CRC_32 32 rpchof
}

h o £ 4l alat 4 £o11
T e semantcsorine udatayiaiti_sSTlliuit art as TUNNUWoS.

table_id: this is an 8-bit field which shall be set to Ox3E (DSM-CC sections with private data [5]).

section_syntax_indicator this field shall be set as defined by ISO/IEC 13818-6 [5].
private_indicator: this field shall be set as defined by ISO/IEC 13818-6 [5].

reserved this is a 2-bit field that shall be set to ‘11’.

section_length:this field shall be set as defined by ISO/IEC 13818-6 [5].

MAC_address_[1..6] this 48-hit field contains the MAC address of the destination. The MAC address is
fragmented in 6 fields of 8-bits, labeled MAC_address_1 to MAC_address_6. The MAC_address_1 field contains

12 DAVIC 1.3.1a Part 7 (1999)
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the most significant byte of the MAC address, while MAC_address_6 contains the least significant byte. Figure
6.4 illustrates the mapping of the MAC address bytes in the section fields. Note that the order of the bits in the
bytes is not reversed and that the most significant bit of each byte is still transmitted first.

MSB LSB
48-bit MAC address byte: 1 2 3 4 5 6
. table| .... | sectionl MAC | MAC last | MAC | MAC | MAC | MAC
section - Id Inncfh addressaddress$resenie. sectionladdres$addressaddressaddres.
6 5 d numbey| 4 3 2 1

Figure 6.4— Mapping of MAC address bytes to section fields.

Thg MAC_address fields contain either a clear or a scrambled MAC address as indicated by th
address_scrambling_control field.

D

payload_scrambling_control this 2-bit field defines the scrambling mode of the payload of the gection. This
inclides the payload starting after the MAC_address_byte 1 but excludes_the checksum or CRC32 field. See
Tahle 6.2. The scrambling method applied is user private.

Table 6.2— Coding of the payload_scrambling_control field.

value payload scrambling €ontrol
00 unscrambled

01 defined by service

10 defined by service

11 defined byservice

address_scrambling_control:this 2-bit field’defines the scrambling mode of MAC address in thi$ section. See
Tahle 6.3. This field enables a dynamic ¢hange of MAC addresses. The scrambling method applied is user
priviate.

Table 6.3— Coding of the address_scrambling_control field.

value address scrambling control
00 unscrambled

01 defined by service

10 defined by service

11 defined by service

LLG .SNAP_flag: this is a 1-bit flag. If this flag is set to ‘1’ the payload carries an LLC/SNAP encapsulated
datagram-follewingthe MAC—address—1feld—The LECISNAP struetre shalHndieate-the-type-of the datagram

conveyed. If this flag is set to ‘0’, the section shall contain an IP datagram without LLC/SNAP encapsulation.

current_next_indicator: this is a 1-bit field. It shall be set to a value of ‘1’.

section_number:this is an 8-bit field. If the datagram is carried in multiple sections, then this field indicates the
position of the section within the fragmentation process. Otherwise it shall be set to zero. When carrying IP
datagrams, each datagram shall be encapsulated to exactly one section and the value of the section_number shall
be set to zero always (i.e., the MTU for IP is 4080 bytes).

last_section_number:this 8-bit field shall indicate the number of the last section that is used to carry the
datagram, i.e., the number of the last section of the fragmentation process.

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1aPart 7 (1999) 13


https://iecnorm.com/api/?name=10715ce959db2d7cce5ac464c2dc76b5

ISO/IEC 16500-5:1999(E)

LLC_SNAP: this structure shall contain the datagram according to the ISO/IEC 8802-2 [11] Logical Link
Control (LLC) and ISO/IEC 8802-1a SubNetwork Attachment Point (SNAP) specifications. If the payload of the
section is scrambled (see payload_scrambling_mode), these bytes are scrambled.

IP_datagram_data_byte:these bytes contain the data of the datagram. If the payload of the section is scrambled
(see payload_scrambling_mode), these bytes are scrambled.

stuffing_byte: this is an optional 8-bit field whose value is not specified. If the payload of the section is

scrambled (see payload_scrambling_mode), these bytes are scrambled. They are to assist with block encryption
and data processing in wide bus environments. The number of stuffing_bytes used should meet the data alignment
requirements defined in the data_broadcast_descriptor.

checksum- This field shall be set as defined by ISO/IEC 13818-6 [5]. It is calculated over the entire
datagram_section.

CRC_32- This field shall be set as defined hy ISO/NEC 13818-6 f'—'ﬂ It is calculated over the entire
datagram_section.

6.3.12 |ATM Adaptation Layer 5 (AAL5)
Defined |n ITU-T Rec. 1.363.5.

6.3.12.1 Encapsulation of MPEG-2 Transport Streams for distribution te the STU

The mapping of Transport Streams into AAL5 which are intended to cross thé/Al reference point is fefined in af-
saa-0049.001, The ATM Forum, “Audiovisual Multimedia Services: Video on Demand Specification [L.1". The
default mapping case of “N=2" shall be used: Two MPEG-2 TS packetsZshall be mapped onto an AAL5 CPCS-
SDU (common part convergence sub-layer — service data unit), which gives a 376 octet size for the |AALS
CPCS-SpPU. In the case where the MPEG program contains an«dd ' number of TS packets (such ag at the end of a
MPEG pfogram where only one TS packet remains), the last AAL5 PDU (protocol data unit) shall cgntain only

one MPHRG-2 TS packet.

The AALB CPCS-SDU, together with the AAL5 CPCS-RDU trailer of 8 octets requires 384 octets and maps into
exactly § ATM cells with zero CPCS padding octets.

In the cake where the AAL5 PDU contains only one"MPEG-2 TS packet, the AAL5 CPCS PDU will ihclude the
AAL5 CRCS-SDU, the 8 octets trailer and 44.CBCS padding octets.

A “Null” $ervice Specific Convergence Sub-layer shall be required.

6.3.12.2 Encapsulation of MPEG:=2 Transport Stream for contribution or broadcast
distributjon not intended to be delivered to the STU

In order fo meet the higherquality of service requirements for the delivery of Transport Streams as gontribution to
SPS entities or distribution to the access network (excluding ATM across Al to the STU), AAL5 encppsulation
shall be {PCR aware” at the A11, A9*, and A9 reference points. “PCR aware” is defined as guarantdgeing that if a
TS packet containscaan-Program Clock Reference, it shall only be in the second of the two TS packets within the
AAL5 PQU (see the previous sub-clause). Otherwise, the AAL5 PDU shall be truncated to 5 cells and only
contain gne TStpacket (plus the 8 octet trailer and 44 CPCS padding octets).

”

For highjquality broadcast services (defined in DAVIC 1.3.1a Part 4) over ATM networks, “PCR awgre

encapsutattorshattbeused;except-as-foltows:
e Constant bit rate MPTS, where all programs are CBR-encoded MPEG, “PCR aware” ATM
encapsulation is optional.

e Constant bit rate MPTS, where at least one of the programs is VBR-encoded MPEG, shall not use “PCR
aware” ATM encapsulation.

Variable bit rate MPTS shall not be supported by ISO/IEC 16500.
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S2 flow: high and mid layer protocols

7.1 S2 flow description

As defined in ISO/IEC 16500-1 subclause 7, the S2 information flow is for control information flow from an
application service layer source object to a peer destination object. ISO/IEC 16500 has chosen the International
Standard MPEG-2 Digital Storage Media Command & Control (DSM-CC) for the high level S2 interface

between the STU and Server (ISO/IEC 13818-6 clause 5, User-to-User Interface), the control of binary object and
other data type information download (ISO/IEC 13818-6 clause 7, User-Network Download Protocol), and the
carriage of IP-encapsulated S2 information over an MPEG Transport Stream (ISO/IEC 13818-6 clause 9,
Transport).

The description of the service domain interfaces organizes the service domain around the objects which are

visi
inte
clay

Tra
and

1.2

7.2

Wh
cha
ISD
7.4
ass|

The

bindling lists (see ISO/IEC 16500-2).

Int
sta

J:C tU thC QCt tU'J dCVI\.’C ThC tCI\t V\Ihlbh fU::UVVQ thCII :loto thC IIItCIfGl\.rCQ V\Ihlbh thCQC UbJCbt
rfaces are those of ISO/IEC 13818-6 MPEG-2 DSM-CC specification, clause 5 User-to-Usq
se 8 Normal Play Time, Stream Mode and Stream Events.

hsport of Normal Play Time, Stream Mode and Stream Events is specified in Sectien 9.2.8
DSM-CC Descriptors” of ISO/IEC 13818-6.

Overview of protocol stacks

.1 Download control

bn S2 consists of “download” control information, the information shall be carried either with
nnel as shown in Figure 7.1 (separate ATM Virtual Channél)'and in Figure 7.2 (separate ch
N or PSTN), or in a “high bandwidth” SPTS or MPTS (where applicable) as shown in Figur
(the latter is for the Data Carousel scenario). In thescases where an SPTS or MPTS downs
pciated (i.e., in the same domain) upstream channel*shall be as shown in Figure 7.1.

selection of the option is done during service activation time using DSM-CC resource desq

DSM:€C Download Control
TCP
IP
AALS
ATM
Lower layer protocols

Figure/.1— Separate ATM VC protocol stack for Download Control

e case of enhanced broadcast, data via the broadcast channel shall be transported accord
k in Figure 7-2.

DSM-CC Download Control
TCP
P

export. The
r Interface, and

NPT Time Stamps

in a separate
annel over, e.g.,
p 7.3 and Figure
fream is used, the

riptors and

ing to the protocol
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PPP(MP)
Lower layer protocols

Figure 7.2.— Download Control across the interaction channel for Enhanced Broadcast s

ervices
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DSM-CC Download Control
TCP
IP
DSM-CC Private Section
Lower layer protocols
(see Figure 6-1 and Figure 6-2)

Figure 7.3— MPEG-2 TS protocol stack for Download Control, for cases other than the Data Carousel

Figur

7.2.2 \

The prot
Transpo
in the sa

IP shall &

For com
the PPP

For the H

Scenarid

DSM-CC Download Control
(DownloadInfolndication message)
DSMCC Private Section

COWeT layer protocols (SEE protocol stacks m
Figure 6-1 and Figure 6-2)

b 7.4— MPEG-2 TS protocol stack for Download Control, for the Data Carousel Scenario ¢

Jser-User interaction

hcols to support user-to-user interaction for ATM networks are defingd.in Figure 7.5 and for
t Stream networks in Figure 7.6. In the case where an MPEG TS dowhstream is used, the
me domain) upstream channel shall be as shown in Figure 7.5.

DSM-CC User-User Interface
Object Management Group - Common Data Representatio
(OMG-CDR)
Object Management Groug_~'GIOP/IIOP
(OMG-GIOP/IIOR)
TCP
P
AAL5
ATM
Lower layer protocols (see ISO/IEC 16500-4)

-

Figure 7.5— ATM:protocol stack for User to User Interaction

e carried over ATM according to subclause 11.3 (IP).

pression of the IP Address and Control Fields (RFC 1332), the following protocols shall be
data link layer (RFC/1700):

002l Internet Protocol
002d Van Jacobson Compressed TCP/IP
002f Van Jacobson Uncompressed TCP/IP

nSe

MPEG
hssociated (i.e.,

supported in

PPJink, the following configuration shall be supported as recommended for PSTN type link

s (Appendix

A to RFC 1662):

Async Control Character Map
Magic Number
Address and Control Field Compression

Protocol Field Compression

'DSM-CC Download Control messages are DownloadInfoRequest, DownloadinfoResponse, and

Downloa
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DSM-CC User-User Interface
Object Management Group - Common Data Representatio
(OMG-CDR)
Object Management Group — GIOP/IIOP
(OMG-GIOP/1IOP)
TCP
IP
DSM-CC Private Section
Lower layer protocols (see Figure 6-2)

=]

Figure 7.6— MPEG TS downstream protocol stack for User to User Interaction

For enhanced broadcast services, DSM-CC User to User interaction is supported over the broadcast channel as
depicted T Figure 7.7 and OvVer the Meraction channel as specified i Figure 7.8.

DSM-CC U-U Primitives
DSM-CC Object Carousels
MPEG-2 DSM-CC Private Section
MPEG-2 TS

Figure 7.7— U-U Primitives across the broadcast channel (ii)

Notq that DSM-CC sections are a category of MPEG Private sections and are defined.in DSM-CC ISO/IEC 13818-6 D$MCC.

DSM-CC U-U
OMG-CPR
OMG-GIQPIOP
TEP
P
PPP(MP)
Lower layer protocols

Figure 7.8— User-User Interaction (including Data transfer) across the interaction charnel

PPP| (MP) - Multilink Point-to-point preto¢ol. Multilink PPP allows the use of multiple PPP links to be aggregated to prsivigie a
trangmission link for use by the IP layer."It is an extension to PPP and is inter-operable with PPP. (IETF RFC1717).

7.3 Description of)specific protocols

Theg description does not attempt to re-define the DSM-CC interfaces. The readership should refer to the DSM-
CClspecificatign.for the exact functions. Rather, the description classifies each interface with rg¢spect to its
addption in this'specification. If there are comments on an interface, the following identification|will be used:

o |Pragmatics: The interface and the semantics are clear. The comment relates to implementgation concerns
outside the scope of DSM-CC but within the scope of DAVIC. The comment is the implemgntation
aylreciricrit.

In each case, reliance is made on standard protocols, and these are indicated. Where additional details on how
these standards are to be applied, these are indicated.

7.3.1 DSM-CC option choices summary

In some instances, DSM-CC allows a choice of options. DAVIC has selected the following DSM-CC options:

% See clauses 7.3.1 and 7.3.2 of part 7 for an exact specification of the options needed in a DAVIC compliant
system.
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Universal networked objects (i.e., GIOP/IIOP) as the Remote Procedure Call (RPC).
Common Data Representation (CDR) as the data encoding for User-to-User messages.

Inter-operable Object Reference as the encoding of inter-operable addressing and identification

A wnh P

of objects.

IIOP Protocol Profile as a required object reference encoding. In the case of enhanced broadcast services,

BIOP is a required object encoding reference for object carousels. BIOP is specified in DSM-CC ISO/IEC

13818-6 DSMCC.

IOP Inter-operable Object Reference as a required object reference encoding.

NPT Descriptors Must be Placed in the MPEG-2 Delivery Stream at intervals of no greater than
DAVIC will use the interface definition module narbé\V.

The DAVIC Stream Service (DAV::Stream) is composed of the DSM::Stream, DSM::Event, and

P w0 DN

1 second.

DSM:Service interfaces.

DAV]C will implement a mini- Interface Repository Application Service which is composed of

7.3.2

framework which allows nodes to select a protocol stack, orinterpose an object which tra
rotocol stacks,

b)
<)
d)

onventions to encode the message payload at the presentation level (the Common Data R
message set for request/response at the session level,

pervasive protocol solution at the transport level and network level.

7.3.3 Download

The DSNI-CC Download protocol (ISO/IEC-13818-6 clause 7) is used to satisfy the needs listed abo|
protocol mmay be thought of as two flows:"The first flow is control which negotiates download parame
second flow is the download data,which the download service transmits to the set top, and the ackn
which seft top returns to the download service. The distinction between the flows anticipates the allo
different [flows to different network resources. As described further in ISO/IEC 16500-2, the architec
the dowrjload control to be(bound to a connection of modest bandwidth, while the download data is
another ¢onnection with serious bandwidth. The connection which supports the media stream, for e
embed the download«data as private data. The discussion of the structure which binds interfaces to
describescthe technique further.

The senice decides what to download from the set top profile. The set top provides the profile first
protocol message. The discussion on the set top profile describes the contents of the set top profile

serve as a

ayer that will
\VIC upper
es:

nslates

epresentation),

ve. The

ters. The
owledgments
cation of

ure allows
bound to
ample, may
network

ession
further.

7.3.4 User-User interaction

User-user interaction, where an element of the Service Provider System represents one user and an element of the

Set-Top Unit another, is governed by the protocols specified in ISO/IEC 13818-6 MPEG-2 Digital St

orage Media

Command and Control (DSM-CC). The interactions are listed below as particular functions, grouped according to

the Service Provider System element to which they pertain. Each function is accompanied by a citat

ion of the

clause of the DSM-CC standard that dictates its operation, and by any constraints on the use of that standard in
the DAVIC context. Unless otherwise noted, the standard operation and the constraints are normative.
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7.3.5 Service Gateway functions

7.3.5.1 Service configuration phase

The service configuration phase is the exchange between the Session Gateway, which resides in the Service
Domain, and the Session & Resource Manager, which resides in the network. Note that this specification refers to
the element which terminates the session protocol on the service side as the ses(s) and the element which
terminates the session protocol on the network side as the ses(n).

The DSM-CC Configuration Protocol (see ISO/IEC 13818-6 clause 3) is used to implement the service

configuration phase. These subclauses assume that the element which implements the configuration protocol and
the element which implements the session protocol are distinct elements. An interface outside the scope of this
specification may exist between the configuration element and the session element on the service side, as well as
between the configuration element and the session element on the network side. In both cases, the session element

forwards values to the configuration element before the configuration phase, and the configura
retyrns values to the session element after the configuration phase. The specification of thehnt
is npt defined by this specification.

Thqg configuration element on the service side understands the network address to-associate w
element on the network side through convention. The configuration element on the service sidé
exchange. The data which it provides in the first message is:

The

Configuration Network Address: This is the network address te which the DSM-CC
send DSM-CC U-N configuration messages.

Session Network Address: This is the network address(to)which the DSM-CC netw
DSM-CC U-N session messages.

Session Profile: The session profile shall indicate(the subset of DSM-CC U-N sess|
supported by the server.

Resource Profile: The resource profile shalkindicate the subset of DSM-CC U-N re
server expects the network to provisian for a service.

Default Service: The default service'is defined as the service to be selected if the 4
indicate the desired service during-the DSM-CC U-N session establishment.

When the set top establishes@ DSM-CC U-N session (see ISO/IEC 13818-6 for th
DSM-CC U-N session), it provides a client profile through the session protocol. Th
articulates features of the-device which relate to inter-operation, or which clarify wh
download. DSM-CCJser Compatibility (ISO/IEC 13818-6 clause 6) describes a st
allows the set top-te*describe itself. The set top shall at least define its system harg
system software. h both cases, it shall provide the specifier field which identifies tf

fion element

initiates the

network shall

ork shall send

on primitives

sources that the

et-top does not

e definition of
b client profile
at data to
ucture which
ware and its
e organization

which defines'the semantics. The schema for the specifier is IEEE OUI. The syste
be the first declaration in the profile and the system software shall be the second

hardware shall
claration. The

client may provide other declarations. The structure provides the vocabulary to articulate application

profiles.

element (also known as the Session Gateway) in the service domain.

configuration code on the network side returns the data shown below. It initializes the confext of the ses(s)

Session & Resource Manager Network Address: The configuration phase initializep the network

© ISO/IEC 1999 - All rights reserved
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Session Profile: The profile identifies the subset of the session protocol which the Session &

Resource Manager supports.

Resource Profile: The profile identifies the resources which the Session & Resource Manager may

allocate for a service. The data includes the type field of the resource descriptor.

Resource Allocation Option: There are two options. The service may provision network resources
and inform the network, or the service may request that the network establish network resources on

its behalf.
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7.3.5.2

Function

Resource Manager instructs the ses(s) element as to whether it is to assign the value.

which increments with each attempt to forward the session. This is the maximum count.

ISO/IEC 13818-6 for the state machine definition).

before the time-out.

Browse and select services

: The DSM::ServiceGatewayUU and DSM::Directory interfaces provide functions, e.g., list()

Sessionld Option: The Sessionld is a unique value which identifies a session. The Session &

Maximum Session Forward Count: The protocol which relates to session forward includes a count

Maximum Message Retry Count: The session elements re-send a message up to this count (see

Message Time-out. The session protocol elements re-send a message if the response does not arrive

which

allow a c
Citation

Constrai

7.3.5.3

Function
to install
service f

Citation

7.3.54

Function
includes
and prag
domain.

Citation

Constrai
session
practice,
Service
services

Constrai
Service
establish

7.3.55

Function

ient to browse the available services and select a service with its name.
pf normative standard: ISO/IEC 13818-6 IS, clause 5.

nts: None

Install and de-install services

The DSM::ServiceGatewayUU and DSM::Directory interfaces provide functions which allo
itself. The service provides its name with bind() function. The companion unbind() function
om the Service Gateway.

pf normative standard: ISO/IEC 13818-6 IS, clause 5

Mandatory User-Network Session Gateway functions

The session protocol includes messages which establish the session. The request to esta
fields to select a service to launch for the session.*The discussion below specifies interface
matics which integrate the session protocol with the life cycle of the services found in the s

pf normative standard: ISO/IEC IS 13818-6 IS, clause 4.

nts: Pragmatics: The DSM-CC specification does not specify whether a specific service sup
protocol (see below for further déscription of the session protocol). Since the Service Gatew
the first service which the set-fop device encounters in a service domain. The convention i
Sateway must support the~session protocol. It also exports the above resource interface to
in the service domain.

nts: Pragmatics: The configuration phase shall install into the set-top device the Serviceld 0
Sateway for the default service domain. The set-top device uses the default value in its first
ment attempt.

Client profile (User-Network related)

The-client profile articulates the device features which a service must understand in order

W a service
removes the

blish a session
., semantics,
prvice

ports the

ay is, in

b that the
Support other

f the default
session

for the

service t

determine if it may inter-operate with the client.

Citation of normative standard: ISO/IEC 13818-6 IS clause 6

Constraints: Pragmatic: It is necessary to adopt a convention about how to forward the profile from the client to
the service. The convention is that the client is to place the profile data in the user data field during the session
establishment phase. The session protocol of DSM-CC provides the mechanism. If a service launches another
service (as is true for the Service Gateway) the service shall provide the client profile during the launch phase.
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7.3.5.6 Life cycle of users’ instances of Service Gateway

Function: The DSM::Base interface relates to object life cycle. The destroy() function allows a client to delete a
single object instance. The close() function allows a client to indicate that it will no longer need to communicate
with an object.

Citation of normative standard: ISO/IEC 13818-6 IS, clause 5.
7.3.6 Application service functions

7.3.6.1 Life cycle of service instance

Function: The DSM::Base interface, which all service objects inherit, provides functions to control the life cycle
of multiple services

Citgtion of normative standard: ISO/IEC 13818-6 IS, clause 5.

Constraints: None

7.3.7 Access control
Furlction: The DSM::Access interface provides attributes for Access control,’'such as access pgrmissions.
Pragmatics: It is used in conjunction with the DAVIC Domain, Group and Member interfaces.
Citgtion of normative standard: ISO/IEC 13818-6 IS, clause 5.

Constraints: None

7.3.8 Stream service functions

7.318.1 Individual stream control (Pause, Resume)

Furction: The DSM::Stream interface, which the*DAVIC Stream object inherits, provides functipns, such as
pause() and resume(), to control the advanee of the media stream.

Citgtion of normative standard: ISO/IEC\}3818-6 IS, clause 5.

Constraints: None

7.318.2 Stream event

Furction: The DSM::Eventinterface, which the DAV::Stream object inherits, provides functiond to express
intefrest in certain events, which the Stream object later places in the media stream.

Citgtion of normative standard: ISO/IEC 13818-6 IS, clause 5.

Constraints:RPragmatics: The DAVIC design mandates that a Stream object provide the Event |nterface.

7.318¢3 ~Cascading streams

Function: The DSM::QSiream Inierface enables cascading of stream control to the next stream object to transport
a media stream. The interface is expected to be used to implement play lists.

Citation of informative standard: ISO/IEC 13818-6 IS, Informative Annex K, Stream Playlist.

7.3.8.4 Scale control
See subclause 7.3.12, Karaoke.

Function: The resume() function of the stream interface allows the client to select the stream scale value, that is
the rate at which to transport the stream. This operation may be invoked while the state machine is in Transport
mode.

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1aPart7 (1999) 21


https://iecnorm.com/api/?name=10715ce959db2d7cce5ac464c2dc76b5

ISO/IEC

16500-5:1999(E)

Citation of normative standard: ISO/IEC 13818-6 IS, clause 5.

Constraints: None

7.3.9 File service functions

7.3.9.1

File access

Function: The DSM::File interface provides read() and write() functions, subject to access control.
Citation of normative standard: ISO/IEC 13818-6 IS, clause 5.

Constraints: None

7.3.10

7.3.10.1
Function
Citation

Constrai
commun

7.3.11
profile

The ISO
in order {
applicati
to-User (

Function
and Eve

Citation

Constrai

7.3.12
aspects

Data base service functions

Data base access
The DSM::View interface provides basic data base functions.
bf normative standard: ISO/IEC 13818-6 IS, clause 5.

hts: Scope: The interface is out of scope for STU to Server interface, but may be used for s
cation.

Use of the DSM-CC User-to-User interface in the.DAVIC distribution

IEC 16500 Distribution profile does not mandate the,use of a back-channel. Nevertheless,
0 achieve maximum inter-profile interoperability te_provide the DSM-CC User-to-User interf
bns that run under the Distribution profile. DSM-CC provides a mechanism to do so in claus
Dbject Carousels”.

The provision of (constrained versions of)the DSM-CC Base, Access, Directory, Service,
Nt interfaces in a pure-broadcast envirghiment.

pf normative standard: ISO/IEC 13818-6, clause 11 and Annex F.

nts: None

Application note: Use of ISO/IEC 16500 for karaoke (high-layer protocol
)

DAVIC tgols may be used.to support Karaoke, at least at a basic level. An MPEG may carry the vide

subtitle S
additiona

7.3.12.1]

treams of a_ selection chosen from a menu in any of the normal ways. This section pertains
| functions:of pitch and tempo control.

Piteh control

erver to server

t is desirable
aces also to
e 11 “User-

File, Stream,

0, audio, and
to the

Pitch co
mandate

trof shattbe provided sotety by the Set-Top Unit. NO Support by the Service PToviter SysSte
d.

7.3.12.2 Tempo control

Tempo control relies on the DSM-CC Scale facility, whereby the playback speed is scaled by the scaling factor.

Citation of normative standard:

Constraints:
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1. The scaling factor shall be represented by the fraction A/B where A and B are positive integers.
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2. The tempo shall be changed seamlessly with no loss or duplication of content.

3. Bounds on the amount of scaling may be conveyed by either party at session establishment via

private data.

4. Changes in tempo shall be conveyed to the Set-Top Unit in the data stream so t
stream back at the proper rate.

hat it may play the

Note: Increases in tempo may affect the amount of network bandwidth required to transmit the stream. Actions
dealing with the consequences of tempo increase are beyond the scope of ISO/IEC 16500.

7.3

.12.3 Language selection

Selection of different languages for either the audio or subtitle stream may be desired. At present this is possible
by downloading a menu of choices, each of which would constitute an elementary stream in the MPEG Transport

Strd
Citd

7.3

Bed
bro

tern
obj4
nun

To
def

The
an
thre

tim
traff

The
me

dief

sto
inteival. If the service provider.isiunreachable, the set-top may try again after a specified time.

am.

tion of normative standard: MPEG TS; Download protocol

.13 Application note: network congestion control for enhanced broedcast

ause of the potentially large numbers of (nearly) simultaneous transactions-that may occur
hdcast, actions are necessary to ensure the network may cope with the demands placed ug

methods may be used to avoid network congestion. The network @pérator may wish to im
ibution management, using intelligent network control for example,*A second possibility is 1
hinals to reduce the burstiness of interaction channel use. A data-set (in the form of an appl
pct) may be downloaded into the STU in order to provide a randomizing element which may
hber of simultaneous interaction channel activations.

ned:
educe the number of callers if necessary (the threshold randomizer)
bpread the responses in time (the time randomizer)

first point is achieved by signaling a threshold to the receiving set-top box. If the user want
nteractive program, the set-top generates a random 16 bit number. Only if this number is h
shold, the box will place a call to the service provider. The second point is implemented by
times in between which a set-top box may place it's call. This should happen at a random

in the resulting interval should be chosen. This minimum waiting time after a try is introdug
ic explosions when there’s very little response time left.

giveNextDialTime function of thetrafficShaping
chanisms. If thgiveNextDialTime returns true then the time when the set-top may dial o

var
se

abledialTime:.\» Otherwise false is returned and the set-top is not allowed to call out. A des|
antics of-the-variables involved is also given.

during a popular
on it at that time.

blement call

0 provide data to
cation control
reduce the

hllow for the second kind of traffic shaping described<@hove, an object implementing two m¢chanisms is

s to participate in
gher than the
giving start and
moment in this
Again a random
ed to prohibit

object implements the above memtioned

tis given in the
cription of the

typedef shott date;

typedef ehar[3] time;

strictdateTime

{
date aDate;
time aTime;

}

interface trafficShaping

{
attribute short numResponseThreshold;
attribute dateTime responseStartTime;
attribute dateTime responseEndTime;
attribute time retryWaitTime;
attribute short responseAttemptLimit;
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/I next time: result false -> not allowed any more
boolean giveNextDialTime (out dateTime dialTime);

b

numResponsesThresholdthis 16-bit field signals the threshold above which a set-top unit may initiate a call to
a service provider. The set-top unit should compare this value with an internally generated 16-bit unsigned integer
random number.

responseStartTime:this 40-bit field contains the start time of the responses in Universal Time, Coordinated
(UTC) and Modified Julian Date (MJD). This field is coded as 16 bits giving the 16 LSBs of MJD followed by 24
bits coded as 6 digits in 4-bit Binary Coded Decimal (BCD) (see also Annex C of ETS 300 468).

EXAMPLE 1: 93/10/13 12:45:00 is coded as ‘OxC079124500’

respons¢ENATIME IS 20-bIT fiefd contains the end tUme of The TeSponses M UTC and MJID. This Tiei is coded
as 16 bitk giving the 16 LSBs of MJD followed by 24 bits coded as 6 digits in 4-bit BCD.

retryWaifTime: a 40-bit field containing the date and time after which a set-top box is allowed\to retfy. It has the
same cofling as the response_end_time

responsgAttemptLimit: this 8-bit field signals how many times a set-top box may try te'call to a servige
provider| A value of zero (0) means unrestricted calling.

7.3.14 [A10 content transfer interface

Function} The interface provides functions to copy(), modify(), move() eontent objects between nodgs indicated
by pathnpmes. DSM::Directory operations get() and bind() are invoked.as sub-routines of the Contepnt Interface
operations.

Citation ¢f normative standards: ISO/IEC 13818-6 clause 5{ Directory interface

Constraints: None

7.3.14.1f IDL syntax

Module DAV {

e¢num NotFoundReason { missing_nade, not_context, not_object };
g¢xception NotFound {

NotFoundReason why;

CosNaming::Name.reést’ of name;

¥
exception AlreadyBound {};

g@xception CannotProceed {
CosNaming::NamingContext cxt;
CosNaming::Name rest_of name;
¥
Ixception InvalidName(};
xception NoAuth{

unsigned long minor;
unsigned long completed;
sequence<octet>authData;

h
interface Content : DSM::Directory {
const DSM::AccessRole copy_ACR = DSM::WRITER;
const DSM::AccessRole modify_ACR = DSM::WRITER,;
const DSM::AccessRole move_ACR = DSM::WRITER,;
const DSM::AccessRole load_ACR = DSM::WRITER;
void copy (in CosNaming::Name dest, in CosNaming::Name source)
raises(NotFound, AlreadyBound,
CannotProceed, InvalidName,
NoAuth);
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void modify (in CosNaming::Name dest, in CosNaming::Name source)
raises(NotFound, CannotProceed,
InvalidName, NoAuth);
void move (in CosNaming::Name dest, in CosNaming::Name source)
raises(NotFound, AlreadyBound,
CannotProceed, InvalidName,
NoAuth);
void load (in CosNaming::Name package)
raises(NotFound, CannotProceed,
InvalidName, NoAuth);

3

7.314 2 Semantics

Thg Content Interface extends the DSM-CC Directory Interface to provide common application|level content
manipulation operations. The arguments to the Content Interface operations are CORBA‘CosNaming::Names.
Thi$ enables implementations the freedom to choose location and instances of content. . The operations are sent to
a content object which is in the hierarchy of destparameter. The path Name of thiscparameter ghall extend

from the target object of this invocation. The path Name of the other parasmterg 'will extend from the

cliept’s local Service Gateway. The transfer may occur within one Service Prayvider or across Service Provider
Dorains.

copy() is used to copy a content object from one Directory to another. Acopy sfuhee object will pe
creqited, and the bound at tfestlocation.

modlify() is used to replace existing content with a new source., A\cepy sbtinee object will be crepted, and
the [rebound at theestlocation.

moye()is used to transfer content from one location to anothersdineeis unbound from the sour¢e parent
dirgctory, and bound to thdestlocation.

loadl() is used to unpack a Content Package. The load() is sent to a Content Service, which has in its name graph a

content package. Theackageargument is a path name the extends from the Content Service to the content
padkage to load. The Content Package encoding is specified by ISO/IEC 16500-6. The ISO/IEC 16500
Infdrmation Representations shall be represented as objects with a path Name, load instructiofs (with operation
idenmtifier as specifier by GIOP/IIOP), andthe content data itself. These shall be extracted, and the load
instruction(s) shall be performed on them. Unrecognized Information Representations will not e processed.

7.4 Distributed Server-API

Thqg following IDL specifies the Domain-related interfaces enabling the encapsulation of the Digtributed Server. It
repfesents generic classes for membership in domains and groups, which may be used by Service Providers,
Comtent Providers and-Applications Services for enrolling end-users and controlling access angl invocation rights.

7.4.1 Member interface

Thd Member interface provides an object that represents capabilities information about a Princjpal member of a
Dornaih.“The attribute Privs uses the DSM CC Permissions structure to hold the pnwleges oft e member, e.g.,
whith
with the Perms attrlbute of DSM- CC objects that inherit DSM Access interface. The match shaII determine
whether a member has privileges to invoke an operation on an object. The Principalld is the unique identifier of
the member within the Domain, and is used in the RPC header for messages sent to objects in the Domain. A
member with MANAGER privileges may invoke grant() or revoke(), to set the Access Role of the Member to a
valid DSM-CC Access Role.

7.4.1.1 IDL syntax

Module DAV {
exception INV_ACCESS ROLE{};
interface Member : DSM::Base, DSM::Access {
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h
7.4.1.2

The DSMI::AccessRole progresses from lowest privilege to highest privilege as follows: READER, W
BROKER, MANAGER, OWNER. A WRITER has both READER and WRITER privileges. A BROKE
BROKER, WRITER and READER privileges. An OWNER has OWNER, BROKER, WRITER and R
privileges. The creator of an object has OWNER privileges for that object. AMANAGER has all privi
object. In order to invoke an operation on an object, the Member must have 'the required Access Ro|
specified by the operation), and must also be a member of one of the'Corresponding Access Role g
object. DSM::Base is inherited and used to destroy() the Member.

grant() i used to promote a Member to a higher Access Role,

revoke()Js used to demote a Member to a lower Access Rol€.

7.4.2 Group interface

The Grolip interface provides the ability to establish multiple groups in a Domain, with Members in &

7.4.2.1

module

k
7.4.2.2

attribute DSM::Access::Perms_T Privs;

readonly attribute DSM::Principal Principalld;

typedef sequence<DSM::AccessRole> AccessRolesList;

readonly attribute AccessRolesList AccessRoles;

1

const DSM::AccessRole Privs_get ACR = DSM::MANAGER,;

const DSM::AccessRole Privs_put_ ACR = DSM::MANAGER,;

const DSM::AccessRole Principalld_get ACR = DSM::MANAGER;

const DSM::AccessRole AccessRoles get ACR = DSM::MANAGER,;

const DSM::AccessRole grant ACR = DSM::MANAGER,;

const DSM::AccessRole revoke_ ACR = DSM::MANAGER,;

void grant (in DSM::AccessRole acr)
raises(INV_ACCESS_ROLE);

void revoke (in DSM:: AccessRole acr)

raises(INV_ACCESS_ROLE);

Semantics

IDL syntax

DAV {

interface Group : DSM::Base, DSM::Access {

typedef sequence<Member> MemberList;

const DSM::AecessRole Role_get ACR = DSM::MANAGER,;

const DSMi:AccessRole addMember_ ACR = DSM::MANAGER;
const BSM::AccessRole addMemberList ACR = DSM::MANAGER,;
const'DSM::AccessRole removeMember ACR = DSM::MANAGER,;
readonly attribute DSM::AccessRole Role;

void addMember (in Member aMember);

void addMemberList (in MemberList members);

void removeMember (in Member aMember);

RITER,

R has
FADER
eges on an
e (as

oups of that

ach group.

Semantics

The Group interface is used to enable a Domain to have multiple Groups with Members in each. DSM::Base is
inherited and used to destroy() the Group.

addMember() adds a Member to a Group.

addMemberList() adds multiple Members at one time to a Group.

removeMember()removes a Member from a Group.
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7.4.3 Domain Interface

The Domain Interface enables the establishment of a boundary around a set of objects that share a common set of
attributes. The Domain may be an administrative domain, a security domain, a conference, or other. The domain
may be a combination of types. The DAVIC Service Provider Domain is both an Administrative and Security
Domain. When inherited with a DSM::Directory, the Domain Interface establishes a containment for the complete
Directory graph. A client with MANAGER privileges may establish Groups for and enroll Members to the

Domain. Members with READER privileges may gain access to other Members or Groups in the Domain.

Note that MANAGER privileges means that the client has MANAGER or higher Access Role and is a member of
one of the MANAGER groups of the Domain object. Also note that READER privileges means that the client has
READER or higher Access Role and is a member of one of the READER groups of the Domain object.

7.4.3.1 IDL syntax

Modglule DAV {
typedef sequence<string> Roster;
interface Rosterlterator {
const DSM::AccessRole next_n_ACR = DSM::READER;
const DSM::AccessRole destroy ACR = DSM::READER,;
void next_n (in unsigned long count, out Roster members);
void destroy();
h
exception NAME_TAKEN({};
exception INV_NAME{};
exception NAME_NO_EXIST{};
exception NOT_A_PEER{};
// Domain will be typically be inherited with Directopy, which inherits Access
interface Domain {
typedef DSM::opaque GroupToken;
typedef unsigned short type;
typedef sequence<type> CategoryList;
typedef sequence<string> Grouplist;
const type security = 1;
const type admin = 2;
const type conference 2,3;
readonly attribute CategoryList Category;
i
const DSM::AecessRole Category _get_ ACR = DSM::MANAGER,;
const DSM::AccessRole newMember_ ACR = DSM::MANAGER,;
const DSM::AccessRole newGroup_ACR = DSM::MANAGER,;
const'BSM::AccessRole findMember_ACR = DSM::BROKER,;
const,DSM::AccessRole findGroup_ACR = DSM::BROKER;
const DSM::AccessRole listMembers_ ACR = DSM::READER,;
const DSM::AccessRole listGroups_ACR = DSM::READER,;
const DSM::AccessRole resolveMembers_ ACR = DSM::READER,;
const DSM::AccessRole resolveGroups_ACR = DSM::READER,;
void newMember (in string nameld,
out DSM::Principal aPrincipal,
out Member aMember)
raises(INV_NAME, NAME_TAKEN);
void newGroup (in string nameld, in DSM::AccessRole acr,
out GroupToken aToken, out Group aGroup)
raises(INV_NAME, NAME_TAKEN);
void findMember (in string nameld, out Member aMember)
raises(NAME_NO_EXIST);
void findGroup (in string nameld, out Group aGroup)
raises(NAME_NO_EXIST);
void listMembers (in DSM::u_long count, //READER
out Roster members, out Rosterlterator it);
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void listGroups (out GroupList groups); //IREADER

Object resolveMember(in string nameid) //READER
raises(NAME_NO_EXIST, NOT_A_PEER);

Object resolveGroup(in string nameid) //IREADER
raises(NAME_NO_EXIST);

7.4.3.2 Domain Interface semantics

Exceptions: INV_NAME indicates the characters or length of the Nameld is not valid. NAME_TAKEN indicates
the proposed nameld already exists in this Domain. NAME_NO_EXIST indicates the nameld is not present in
this Domain. NOT_A_PEER indicates the Member is not capable of responding to requests.

Domain pewMember() creates a new Member object with a unique nameld and Principalld in the gien Domain.
Domain hewGroup() creates a new Group with a unique nameld and AccessRole.
Domain findMember() will return a Member given a nameld.

Domain findGroup() will return a Group given a hameld.

Domain listMembers() will list the Namelds of Members in this Domain. The Rosterlterator interface |s used to
iterate through very long lists.

Domain listGroups() will list the Namelds of Groups in this Domain.

Domain fesolveMember()will return an addressable peer object. The exception NOT_A_ PEER indicptes the
Member|cannot receive messages ( The Member is likely a Client only)

Domain fesolveGroup()will return an addressable multi-point object-for sending messages to a Groyp of peers.

7.4.3.3 |Rosterlterator Semantics

The Rosferlterator is used as a follow-up to Domain listMémbers(). It provides a mechanism similar [o
CosNaming Bindinglterator to iterate through very lang’Member lists

Rosterltgrator next_n returns the next portion of-a*Member list

Rosterltgrator destroy() destroys the Rosterlterator.
8. S3|flow: high and mid-layer protocols

8.1 S3 flow description

The S3 flow is a bi-directienal flow used for the exchange of control information related to the servicg to be
provided| Server, STU;“and delivery system (specific entity in the delivery system, depending on theg| specific
service) may all be~ifivolved in the exchange of information. The S3 flow is not transparent to the delivery system
at any layer. A.aumber of procedures, required for different services, are classified as requiring an gxchange of
control ifformation of S3 type. In ISO/IEC 16500 the following control protocols are classified as S3

e S$ession Contral:

e STU Configuration;
e Interface Initialization;
e Switched Video Broadcasting Channel Change.

8.2 Session control

ISO/IEC 16500 will use the DSM-CC User-Network Session Protocol (ISO/IEC 13918-6 clause 4) for session
control.
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8.2.1 Overview of protocol stacks

ISO/IEC 16500-2 defines several scenarios in which the S3 flow for session control must be supported. The
diagrams below summarize the protocol stacks used for these scenarios.

DSM-CC U-N
TCP/UDP
IP
AAL5
ATM
Lower layer protocols
Figure 8.1— Protocol Stack for Session Control for ATM based transmission

TCP will be used at the Server side, while UDP will be used at the STU side.

IP ghall be carried over ATM according to subclause 11.3.1a “IP”.

Thg Enhanced Broadcast Scenario defines the physical tools for using the PSTN/ISDN/PLMN ghannel as a return
channel with PPP link.

Thqg difference between the PPP link and the normal DAVIC return channel scenatios is that the PPP link
proyides a connection to an IP network instead of ATM as all other DAVIC scenarios. When the S3 flow shall be
carfied over the PPP link, the IP address of the, 8B®y shall be well known toxthe STU. DSM-CC U-N

messages shall be sent using normal UDP/IP over the PPP link instead af the dedicated ATM vyirtual circuit used
in other DAVIC scenarios.

In this case the protocol stack is as follows:

DSM-CC U-N
UDP
IP
PPR
Rhy
Flgure 8.2— Protocol Stack for Session Contrel for Internet Access for Enhanced Broadcast Scenario.

It should be noted that in this case the STU.heeds an IP address for itself in addition to the pogsible other IP
address given to the PC. This IP addresswill be assigned to the STU using IPCP during the PPP link setup. The
IP gddress for the STU does not need to be a real Internet address; it may be taken from a address space which is
defined to be private address spacein’ RFC1597 (i.e., packets from those addresses will not b¢ routed to the
Intdrnet, but they may be used for internal communication in the sub-net.)

8.2.2 Description of specific protocols

This section describes.the specific protocols used in the protocol stacks identified in the sectiop above. Wherever
reqliired the protocols layers are grouped by pairs in order to explicitly focus on the mapping igsues between
different protocols: Only the protocols which are specific to the S3 flow are described in detail, while the
projocols whieh. are common to other flows are described in a separate section.

8.2|2¢X 'DSM-CC User-Network
The session control protocol for ISO/IEC 16500 is DSM-CC (ISO/IEC 13818-6) User-Network signaling.

8.2.2.2 DSM-CC U-N messages related to session control supported by ISO/IEC 16500

Only some command sequences of the DSM-CC U-N specification for session control are supported in ISO/IEC
16500. These are Client Session Set-Up, Server Add and Release Resource, Server Client and Network Session
Tear-Down. In addition the related DSM-CC U-U messages that appear in the command sequences are supported.

Table 8.1 shows the message required for each of the command sequences listed above. The Table also lists the
messages required for Session Transfer.
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Table 8.1— DSM-CC U-N messages supported in ISO/IEC 16500

ISO/IEC 16500 messages

Session set-up Client Session SetUp Request

Server Session SetUp Indication
Client Session Proceeding Indication
Server Session SetUp Response
Client Session SetUp Confirm

DSM ServiceGateway attagkote 1)

Session tear-down Client Session Release Request

Server Session Release Indication
Server Session Release Response
Client Session Release Confirm
Server Session Release Request

Client Session Release Indication
Client Session Release Response
Client Session Release Confirm

DSM ServiceGateway detagiwte 1)

Ser

ice transfer DSM ServiceGateway susp@iat 1)
DSM ServiceGateway resunte-1)

Add

resources Server Add Resource Request
Client Add Resource Indieation
Client Add Resource Résponse
Server Add Resource \Confirm

Rel¢ase resources Server Delete Resource Request

Client Delete Resource Indication
Client Delete Resource Response
Server Delete Resource Confirm

Misgellaneous Servef)Status Request

Server, Status Confirm
Seérver Status Indication
Server Status Response
Client Status Request
Client Status Confirm
Client Status Indication
Client Status Response

Note 1:

ISO/IEC
or servel
is alway

In ISO/IH

These messages are DSM-CC U-U messages closely associated with the DSM-CC U-N messages in the commgand sequence.

1650Gupports only client.initiated session set-up. Session tear-down may be initiated by either client,
, or network (SRM). Session transfer is always initiated by the server. Addition and release|of resources
initiated by the server.

C 16500-2 other-information flows, related to other procedures, are illustrated such as, e.g|, Client

initiated add resources; hewever these procedures are to be considered of informative nature only gnd are not

required|to be supperted BJO/IEC 1650@Compliant systems.

All messhges are\structured according to the DSM-CC U-N specification defined in ISO/IEC 13818-6. All the
procedutes areaccording to ISO/IEC 13818-6. The following section shows the use of the message information

elements

and parameters SO/IEC 16500

The following DSM-CC User-to-Network command sequences shall be support8@fEC 16500

Client-initiated session set-up
Server-initiated resource addition
Server-initiated resource deletion
Client-initiated session tear-down
Server-initiated session tear-down

Network-initiated session tear-down
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e Service Transfer

The following tables describe the DSM-CC U-N command sequences and the relevant messages together with
notes on the implementation and selected options for DAVIC compliant systems.

8.2.2.3 Client-initiated session set-up

This is the basic command sequence used to set-up a session. It follows the DSM-CC specification, with the
following options: ClientSessionProceedinglndication is sent after the session proceeding timer ‘Sid.tProceed’
expired no Connect messages are used.

Table 8.2— Client Session Set-Up messages

DSM-CC U-N

Note for the usage

bession Message

ClientSessionSetup

The session ID shall be assigned by the STU.

used.

Request e The client ID shall be the E.164 NSAP address of the STU. The E.L64 NSAP
address HO-DST contains the IP address used in settingithe TCP fonnection for
the S2 information flow.

e UserData shall be limited to 0x400 bytes.

e The UserData field shall contain the input parameters of DSM SeryiceGateway

Attach which are rClientRef, rClientProfile, aEndUser, aSuspendContext and
rPathSpec.

ClientSession Sent from the network to the client only when'the timer value Sid.tProgeed expires

fProceeding before ClientSessionSetupConfirm is sent-to'the STU.

berverSessionSetu

Indication

$erverAddResourcel ¢ No uuData is allowed

Request e The Server shall assign resourceNum to all resources included in the Servyer
Add Resource Request.

e The message shall contain resource descriptors for a group of resqurces
providing the S2 cannection. If a S1 flow is set-up at session start (e.g., for
download purpases), a second set of resource descriptors for the $1 conrjection
will be included in the message. See Note 1 below.

e Table 8.9 gives the resource descriptors supporté8O®JIEC 16500

berverAddResourcel o  In the case of PVC, the AtmConnection resource descriptors shall gontain|the

Confirm VPI/V/CI selected for the requested ATM channel(s). See Note 1 bglow.

$erverSessionSetup ¢ The.uuData field shall contain the output parameters of DSM ServiceGateway

Response Attach which are aResumeContext, rPathRef and rDateTime.

Note 1: When all resources are to be allocated by the server (and not by SRM), as is tHle case of end-to-

end ATM SVC then parameters (i.e., resource descriptors) in ServerAddResolrceReqyest are
carried in ServerSessionSetupResponse, and ServerAddResourceRequest/Cpnfirm arg not

ClientSessienSetup
Confirm

Table 8.9 gives the resource descriptors supporté8®JIEC 16500

8.2

2.3.1_JServer-initiated resource addition

Th| F command ceauanceis usaed to-add in-caeccionracsources.
S-eeaha-Ssequenceisdusea SeE6HR-SEeSSIeRHeSotHees
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Table 8.3— Server Add Resource messages

ServerAddResourcd e In this command sequence, uuData is allowed.
Request e The Server shall assign resourceNum to all resources included in this message.
e Table 8.9 gives the resource descriptors supporté8®JIEC 16500
ClientAddResource | e For the physical instances #3 and #4 of the ATM access network case, the
Indication message shall contain the AtmSvcConnection or AtmConnection resource
descriptors that indicate VPI and VCI for the added ATM connection(s).

e Table 8.9 gives the resource descriptors supporté8O}EC 16500

ClientAddResource | This basically is a check that the STU can support the resources agreed upomn
Response
ServerAddResourcg e For the physical instance #4, the message shall contain the AtmConnectign

Confirm resource descriptors which indicate VPI and VCI for the added ATM
cannection(s)

8.2.2.3.4 Server-initiated resource deletion

Table 8.4— Server Delete Resource messages

ServgrDeleteResourcg e  The S2 resources are only allowed to be deleted if othépS2 resourceq Have
Requgst been successfully added.
ClienfDeleteResource

IndicJtion
Clienf{DeleteResource
Resppnse
ServdrDeleteResource
Confifm

8.2.2.3.3 Server-initiated session tear-down

Table 8.5— Server Sessien Tear-Down messages

ServarSessionReleaseRequest
ClienfSessionReleaselndication
ClienfSessionReleaseResponse
ServgrSessionReleaseConfirn

8.2.2.3.4 Client-initiated session tear-down

Table 8.6— Client-Initiated Session Tear-Down messages

ClienfSessionReleaseRequest e« The uuData field shall contain the input parameters of DSM
ServiceGateway detach.

ServdrSessionReleaselndicatipn
ServgrSessionReleaseResponse The uuData field shall contain the output parameters of DSM
ServiceGateway detach.

ClientSessionReleaseCaonfirm

8.2.2.3.5 Network-initiated session tear-down

Table 8.7— Network-Initiated Session Tear-Down messages

ClientSessionReleaselndication
ServerSessionReleaselndicatipn
ClientSessionReleaseResponse
ServerSessionReleaseResporjse
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Table 8.8— Service Transfer

DSM-CC Note for the usage
U-U msg U-N msg
Scenario | & - e-e control passed as an S2 information flow
Scenario Il SUSPEND *“in” parameters = aReason SUSPENL
SUSPEND “out” parameters = aResumeContext
Ref: DSM-CC subclause 5.5.6.6 DSM
ServiceGateway suspend
Scenario | as in Table 8.6 Client initiated session tear-down
C“CI It ;I ||t|atcd OCOQ;UII tCal
down U-N messages
Scenario Il as in Table 8.4 Server delete resouréeymegsages
Server-initiated resource
deletion U-N messages
ATTACH “in” [e-e control carried in the contains parameters
uuData of (= in ServiceContextList, @Principal,
ClientSessionSetUpRequest | downloadinfoReq, aSuspendContext, rPathSpec)
and
ServerSessionSetUplndicatidn
in Client-initiated session set-
up below
IATTACH “out” | e-e control carried in the contains parameters
uuData of (= outServiceContextList, downloadIinfoRgsp,
ServerSessionSetUpRespons@ResumeContext, rPathRefs, resolved IORS)
and
ClientSessionSetUpConfirm
in Client-initiated session set
up below
Client-initiated session\set-ug as in Table 8.2 Client session set-up
U-N messages
DETACH “in” | e-e control carried-in the uuData of ClientSessionReleaseRequest gontains
uuData of detach “in” parameters (=aSuspend)
ClientSessionRequest and | Ref: DSM-CC subclause 5.5.6.5 DSM
ServerSessionReleaselndicati®erviceGateway detach
n in Client-initiated session
tearsdown U-N messages
below
Client-initiated session tear- | as in Table 8.6 client initiated session tearidown
down U-N messages
Scenariodl - e-e control passed as an S2 information flow
RESUME RESUME “in” parameters = aSuspendContext,
RESUME “out” no parameters
Ref: DSM-CC subclause 5.5.6.7 DSM
SCIVibCGdtCVde ICSUllic
Scenario Il as in Table 8.3
Server-initiated resource
addition

Scenario | = Serve

r A Session is released

Scenario Il = Server A Session resources are minimized
Scenario lll = Server A Session kept in full

The Table below illustrates the DSM-CC Resource Types requiré8@HEC 16500the Resource Types are

defined for the two cases of ATM based Access Network (indicated as A) and MPEG TS based Access Network

(HFC non-ATM, indicated as B).
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Table 8.9— DSM-CC Resource Types required bySO/IEC 16500

Physical Instance | Server-side resources Client-side resources
Scenario (exist in (exist in
ServerAddResourceRequest ClientAddResourcelndication
or ServerSessionSetupResponsgpr
ClientSessionSetupConfirm)
1 AtmSvcConnection A:
SharedResource AtmSvcConnection
SharedRequestld SharedResource
MpegProgram SharedRequestld
Ip MpegProgram
Ip
B:
Physical Channel
TS Downstream
MpegProgram
ATM Connection
SharedResource
SharedRequestld
Ip
2 same as 1 same as 1A
3 same as 1 same as 1A
4 same as 1 except AtmConnectignA: same as 1A gxcept AtmConnection
replaces AtmSvcConnection replaces AtmSvcConnection
B: same.as.1'B

8.2.3 DSM-CC U-N resource descriptor usage

8.2.3.1 |Inclusion of resource descriptors in DSM-CC U-N messages

When a fesource (resource A, ex AtmConnection) is-4sed at the underlying layer of another resourd
TsDown$tream), resource A is regarded as the ‘parent resource’ of the resource B. The following ry

satisfied when resource descriptors are includecdtDSM-CC U-N messages:

Every regource must not be defined in the resource list ahead of its parent resource.

8.2.3.2 |Usage of fields

Table 8.10 shows the usage of resource descriptor field. The usage is specified for each resource d

in each message.

e (resource B,
le shall be

escriptor field
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Descriptor Field Usagg@\otes 1 and 2)
Type Name Reques Indicatiof  Response  Confifm
Atm atmAddress I(S) I(S) Ind Req
Connection atmVci I(S) I(S) Ind Req
atmVpi I(S) I(S) Ind Req
AtmSvc CalledPartyNumber I(S) N /I(S) Ind Req
(Note 3)
Connection CalledPartySubaddress I(S N/I(S) Ind Req
(Note 3)
CallingPartyNumber I(S) N/I1(S) Ind Req
(Note 3)
CallingPartySubaddress I(S) N /1I(S) Ind Req
(Note 3)
TrafficDescriptor I(S) N/ I(S) Ind Ref
(Note 3)
Connectionldentifier N N/ I(S) Ind N
(Note 3)
TsDown downstreamBandwidth I(S) I(S) ad Req
Stream downstreamTransportld I(S) I(S) Ind Re
Mpeg mpegProgramNum I(S) I(S) Ind Req
Program mpegPmtPid I(S) I(S) Ind RReg
mpegCaPid I(S) I(S) Ind Reeg
mpegPidCount I(S) I(S) Ind Req
mpegPid I(S) I(S) Ind Re
(Notel4)
stream_type I(S) I(S) Ind Req
associationTag IS) I(S) Ind Req
Ip sourcelPAddress I(S) I(S) Ind Req
(Note 5) sourcelPPort I(S) I(S) Ind Req
destinationIPAddress I(S) Req Req Req
destinationIPPort N N I(S) N/I(S)
ipProtocol I(S) I(S) Ind Ré¢q
Physical channelld (Note 6 I(S) Ind (Note{6)
Channel direction (Note 6 I(S) Ind (Note|6)
Shared sharedResourceNum I(S) 1(S) Ind Req
Resource
Notd 1:  The columns “in Req”, “intnd”, “in Resp” and “in Conf” indicate the usage in ServerAddResourceRequest,
ClientAddResourcelndication, ClientAddResourceResonse and ServerAddResourceConfirm messages, resgectively. When resource
descriptors are included in a ServerSessionSetupResponse message, the usage of fields should follow the usage in
ServerAddResourceRequest. When resource descriptors are included in a ClientSessionSetupConfirm message, the usage of fields
should follow the usage in ClientAddResourcelndication message.
Notq 2:  The follewihg notations are defined for the usage of fields:
N: The field shall be null in the message
I(S): The field shall be indicated in the single form.
I(R): The field shall be indicated in the range form.
I(L): The field shall be indicated in the list form.
Ind: The field shall be identical to the one in the associated indication message.
Req: The field shall be identical to the one in the associated request message.
Note 3:  The field should be indicated in the Physical Instance #3, and should be null in other instances.
Note 4:  The implication is that the network should perform PID re-mapping when the server side PIDs and client side Fisrare dif
Note 5:  For Ip resource descriptors, the term ‘source’ is used for the server, and the term ‘destination’ is used farSee dliérg for
additional constraints on the usage of Ip resources.
Note 6:  The descriptor is used only in the client side.
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8.2.4 DAVIC-defined resource descriptors

8.2.4.1 EnhancedBroadcast descriptor
The EnhancedBroadcast descriptor covers the following modes:
1 = with MPEG TS and PSTN/NISDN/PLMN Downstream and PSTN/NISDN/PLMN Upstream

2 = with MPEG TS Downstream and PSTN/NISDN/PLMN Upstream
3 = PSTN/NISDN/PLMN Downstream and Upstream

8.2.4.2 DhcpOffer descriptor
The DhcpQffer descriptor covers the following parameters (REC 1541 REC 1533):

htype Hardware address type = 1 for 10mb Ethernet
hlen = 6 for 10mb Ethernet

hops =0

xid Transaction ID, a random number chosen by the

client, used by the client and server to associate
messages and responses between a client and’a

server

secs =0

ciaddr =0

yiaddr IP address offered to client

siaddr IP address of next bootstrapserver

flags if ‘giaddr’ is not O then ‘flags’from client message
else 0

chaddr identical to 4=1

giaddr identical to 4

shame Server host name-or options

file Client boot filesname or options

options Requested IP address - MUST NOT

IP address' lease time - MUST

Use 'file'/'sname' fields - MAY

DHCP message type - DHCPOFFER
Rarameter request list - MUST NOT
Message - SHOULD

Client identifier - MUST NOT

Class identifier - MUST NOT

Server identifier - MUST

Maximum message size - MUST NOT
All others - MAY

8.2.5 (perations to cope with rainy day scenarios

8.2.5.1 Status check procedure

The following usage of DSM-CC U-N Status operation shall be supported for the SRM to detect unexpected
terminal down.

e If the network did not receive any DSM-CC U-N message from a terminal (STB or Server) for some pre-
determined period of time, the network (SESn) may send a ClientStatusindication or
ServerStatusindication message to the terminal. The statusType field of the messages shall be set to
0x0001, which indicates request of a list of the active sessions. Upon the receipt of the request message,
the terminal shall send a ClientStatusResponse or ServerStatusResponse message to the network
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e If the terminal did not respond to the status request message, the network shall release the sessions

associated with the terminal. To release the sessions, the network shall send a
ClientSessionReleaselndication or ServerSessionReleaselndication message to the co

unterpart terminal

of each session. The reason code to be included in ClientSessionReleaselndication shall be set to 0x0004

(RsnSeProcError) which indicates that procedure error has been detected at the Serve
to be included in ServerSessionReleaselndication shall be set to 0x0002 (RsnCIProcEr

5.2 Reset procedure

r. The reason code
ror).

DSM-CC U-N Reset operation shall be supported for the terminal to request the SRM to release all active
sessions in case of terminal failure.

8.3 STU configuration

ISQ/IEC 16500 will use the DSM-CC U-N Configuration protocol (ISO/IEC 13818-6 clause 3)i¢r the
conffiguration of the STU. The STU configuration operation allows the STU to get necessary-information to start

sespion set-up (e.g., IP address). In the following, the STU configuration server is defined as t

ped

8.3

8.3

Step 1: The STB sends a DSM-CC U-N:eenfiguration request message with a UDP/IP datagra
knows the IP address of the-STU configuration server, the STB shall fill this address |n the IP header

Ste

r entity of the STU configuration.

.1 Overview of protocol stacks

DSM-CC U-N configuration

UDP

IP
LLC/SNAP
AAL5S
ATM
Physical kayer

Figure 8.3— Protocol stack for STU configuration

.2 Description of specific protocols

field of the message as the-destination address. Otherwise the STB shall set the des{
CC U-N. If the STB’knows its own IP address for STU configuration, the STB shall se

0.0.0.0 (all 0).
b 2: Upon the reception of a DSM-CC U-N configuration request, the STU configuration se

source.lP address of the configuration request message is 0.0.0.0, the destination IP

of the configuration confirm message shall be the source IP address of the configuraf
message.

8.3.2.1 Usage of DSM-CC U-N configuration messages

e network-side

M. If the STB

ination address to

255.255.255.255 (all 1):;The destination port number shall be the well-known value assigned to DSM-

t this address in

the IP header field of the message as the source address. Otherwise the source IP afldress shall be set to

fver formulates a
DSM-CC\U-N configuration confirm message and sends it to the STB with a UDP/IP fatagram. If the

address of the

cohfiguration confirm message shall be set to 255.255.255.255. Otherwise, the destipation IP address

ion request

The usage of networkParameter field in networkConfigurationParameters() of DSM-CC U-N configuration

con

© ISO/IEC 1999 - All rights reserved

firm is specified in the below table.

DAVIC 1.3.1a Part 7 (1999) 37


https://iecnorm.com/api/?name=10715ce959db2d7cce5ac464c2dc76b5

ISO/IEC 16500-5:1999(E)

parameters # of octets
networkNumberingPlanindicator
sessionControlChannelFlag
srmipAddress

stbipAddress

O QYN

Parameters:

networkNumberingPlanindicator: as specified in ISO/IEC 16500-2 clause 10 (Note: this parameter is only useful
when the VC for STU configuration is a PVC).

sessionControlChannelFlag: This parameter indicates whether the STB needs to establish a separate ATM VC for
DSM-CC session control. If the value is 0x00, the STB may use the same ATM VC for STB configuration
and DSM-CC session control. If the value is 0x01, the STB shall obtain necessary information through
DIIP and avall a separate VC for DSM-CC session control.

srmipAdgress: This parameter indicates the SRM’s IP address.

stbipAddress: This parameter indicates the STB’s IP address for DSM-CC session controk,

8.4 Intferface initialization (DIIP)

This section specifies the method of assigning to the STB the initial parameters that allow connectiops (channels)
from the [STB to different network entities (e.g., SESn, BCU-Broadcast Contfol Unit) to be used. Thg protocol
specified in this section is called DIIP (DAVIC Interface Initialization Proteeol*1.0).

The spegification is based on the following principles:

1. [ach protocol message is transported using one ATM-cell.

2. The protocol runs on the ‘one transaction for one channel basis, which means that if more than one
¢hannel is needed, then multiple transactions are required.

3. The protocol is defined for a point to point configutation. The usage for point to multi-point
¢onfigurations is for further study.

4. The protocol is defined to be used independent of the physical architecture on which it is transported.
This implies that the user side terminationspoint of the protocol resides inside the STU.

5. The protocol operates over a specificpredefined VPI/VCI value.

6. The protocol supports both provisioned VC (PVC) allocated by the network or switched VC [SVC) to be
gstablished. In the case of PVG,.the VPI/VCI of the channel is notified to the STB. In the case of SVC,
the DIIP protocol returns thesnetwork address of the entity to which a connection shall estaljlished.

8.4.1 Qverview of protocol stacks

DIIP 1.0
AAL5-CP
ATM
PHY
Figure 8.4— Protocol stack for interface initialization

The messagesare carried withra fixed- VPt VEHvatueAnother vatue tharm VP VEI=06;1shoutdbeused to allow
co-existence with meta-signaling as defined in ITU-T Q.2120.

8.4.2 Description of specific protocols
The DIIP 1.0 utilizes the following three messages:

e ASSIGN_REQUEST
e ASSIGNED
e DENIED
according to the following procedure:
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1. The STB sends a ASSIGN_REQUEST message.

2. If the initialization can be successfully completed, the network returns a ASSIGNED message.
Otherwise, the network returns a DENIED message.

Network STU

< ASSIGN REQUEST

ASSIGNED or DENIED

Figure 8.5— DIIP message sequence

8.4]2.1 Message format

8.4]2.1.1 DIIP general message syntax

Syntax Num, ef Bytes
DiipMessage(){{
DiipHeader() 9(composite)
DiipBody() variable (composite)
}

8.4]2.1.2 DiipHeader() definition

Syntax Number of Bytes
DiipHeader(){
protocol_discriminator
protocol _version
message type
device D

oOR R

Thgprotocol_discriminatorshall be set to 0x02.
Thgprotocol_versiorshall be set to 0x01.
Thgmessage typshall be coded according to Table 8.13.

Thgdevijce\ IDshall be a unique terminal identification number which shall be a MAC-ID.

8.4.2.1.3 DiipBody() definition

DiipBody for ASSIGN_REQUEST

Syntax Number of Bytes

DiipBody_AssignRequest(){
channel_type
device_type 1

=
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Thechannel_typeshall indicate the type of the requested channel (see Table 8.15).

Thedevice_typéndicates the capability of the STB, e.g., Q.2931 capable or non capable (see Table 8.14).

DiipBody for ASSIGNED
Syntax Number of Bytes
DiipBody_Assigned(){
channel_type 1
VcTypelndicator 1
if( VcTypelndicator == PVC) (composite)
PvcDescriptor() (composite)
else if( VcTypelndicator == SVC)
SvcDescriptor()
i
TheVcTypelndicatorshall indicate whether the requested channel is a provisioned VC (PVC)'allocat

network pr a switched VC (SVC) to be established. The values are defined in Table 8.17.
Thecharnel_typeshall indicate the type of the assigned channel (see Table 8.15).
PvcDesqdriptor
Syntax Number of Bytes
PvcDescriptor(){
VPI 2
VCI 2
Peak Cell Rate 3
}
TheVPI andVCI shall indicate the VPI and VCI of the provisioned channel.

bd by the

pn shall be
e compliant with

ThePealf Cell Rateshall indicate the peak cell rate of the provisioned channel.
SvcDesdriptor
Syntax Number of Bytes
SvcDescriptor(){
Network Address 20
}
The Network Addressshall indicate the network address of the network entity to which a connecti
establisned. The address shall be encoded based on the E.164 NSAP address format and it must b
both the |cases of E.164 based networks and of E.164 NSAP based networks.
DiipBody for DENIED
Syntax Number of Bytes
DiipBody_Denied(){
channet _type T
Cause 1
}

Thechannel_typeshall indicate the type of the denied channel.

The Causeshall indicate the reason for denial of the request. The values are specified in Table 8.16.
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Table 8.11— Protocol discriminator.

Value (hex) Usage Comments
0x00 Not allocated
0x01 reserved
0x02 DIIP
0x03-0xFF reserved
Table 8.12— Protocol version

Value (hex) Usage Comments
%66 Notattocated
0x01 Version number 1.0
0x02-0xFF reserved

Table 8.13— Message type
Value (hex) Usage Comments
0x00 Not allocated
0x01 Assign request
0x02 Assigned
0x03 Denied
0x04-0xFF reserved

Table 8.14— Device'type
Value (hex) Usage Comments
0x00 Not allocated
0x01 Q.2931.non capable
0x02 Q.2931capable
0x04-0xFF reserved

Notd: Other values for device_type are for further study.

Table 8.15— Channel Types.

Value (hex) Usage Comments

0x00 reserved

0x01 Session Control DSM-CC U-N session

0x02 STU Configuration DSM-CC U-N Configuration

0x03 Switched Broadcast Control DSM-CC SDB-CCP

0x04-0xEF Reserved

OxFO-OxFF Network Implementation SpecificProprietary Interface
Connections

Peak Cell rate

Peek Cell Rate is an integer value of 3 bytes which indicates the cell rate in number of cells per seconds.
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Table 8.16— Cause

Value (hex) Usage Comments
0x00 not applicable
0x01 Used in case a PVC,
No resource network address, or
provisioned Peak Cell Rate values
have not been
provisioned
0x02 DIIP version not
supported
0x03 device ID invalid
0x04 device type invalid
0x05-0xFE reserved

8.4.3 [

The state
channel |

8.4.3.1
1. Thef

[ )
o |

2. Thef
o

Table 8.17— VcTypelndicator

Value Name Semantics

0x00 reserved -

0x01 PVC The channel to the network{entity i$ a
provisioned VC allocated.b§pthe
network.

0x02 SvC The channel to thedetwork entity i$ a
switched VC to be established by
signaling procedures.

other values reserved

type.

STB state machine

D|IP transaction state machine

bllowing constant parameters are defied:

Tmax.Retrans: the maximum waiting time before message retransmission
Nmax.Retry: the maximum number of retransmission before the conclusion of transaction
bllowing variables are defined:

Retrans: the retransmission timer

e 1N.Retry: the retransmission counter

INVOKE

e machine should be instantiated for each transaction. Transaction is identified by the devicg _ID and the

)

RECEIVED ACTIVE

42

GIVEUP

RETRANS

—

Figure 8.6— STB state machine model
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Table 8.18— Transition table for the STB state machine

Current Event
State Name Condition Action Next State
IDLE INVOKED The application has 1. n.Retrans :=0 ACTIVE
invoked DIIP. 2. Send the ASSIGN message
3. t.Retrans := 0
RETRANS t.Retrans > 1. n.Retrans++ ACTIVE
Tmax.Retrans 2. Resend the message
3. t.Retrans :=0
ACTIVE GIVE UP n.Retrans > 1. Inform the application of the IDLE
Nmax.Retrans transaction failure
RECEIVED The STB has received 1. Process the response. IDLE
response.

Thg recommended value of Tmax should be between 1000 and 3000 ms.

Thg recommended value of Nmax should be equal 2.

8.5 Network state machine

No ponstant or variable is defined for the network state machine.

)

RECEIVED

IDLE

NN

Figure 8.7— Network state machine model

Table 8.19 — Transition table for the Network state machine

Qurrent Event
State Name Condition Action Next State
IDLE RECEIVED | The application has | Process message and respond. IDLE
received message.

8.6 ~Switched video broadcasting channel change

The Switched Video Broadcast Service offers end users a large number of broadcast TV programs over access
networks with a relatively low capacity per end user.

For example, in the case of an ADSL access network, capacity constraints may limit the number of

simultaneously received TV programs to one or two. However, the end user may want to select these TV

programs out of a much larger set of programs. Based on the DSM-CC SDB-CCP (switched digital broadcast -
channel change protocol), the CCP protocol allows users to select a program from a remote unit, so that only the
desired program(s) is (are) passed across the access network, overcoming the reduced channel capacity across the
Al interface.
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8.6.1 Overview of protocol stacks

The DSM-CC SDB-CCP protocol has been adapted to the DAVIC environment. The protocol has been
engineered to be transported on top of AAL5S with a null SSCP.

DSM-CC SDB-CCP

AALS5

ATM

Physical Layer

Figure 8.8— Protocol stack for the CCP function

8.6.2 CCP message sequence

The CCR-has-beerrde :

'he basic

CCP corsists of two messages: the request to change channel (ProgramSelectRequest) and the'regponse to the

Broadcast Control Unit in the STU sends a ProgramSelectRequest message to request the|Broadcast

Control Unit at the network side to switch a selected program to the STU. If the-STU knows the VPI/VCI

the rletwork.

¢S associated with the selected program, it may tune to that VPI/VCI beforereceiving the response from

2. The hetwork replies to the ProgramSelectRequest message sending,a \ProgramSelectConfirm njessage to the

Nef

<ProaamSdecReauest

wark STU

Figure 8.9— CCP message sequence

8.6.3 CCP message structure
This section specifies the usage of the DSM-CC SDB-CCP messages for the DAVIC SVB service.
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8.6.3.1 Message header

8.6.3.1.1 Syntax

Parameter Octet
Protocol Discriminator
DSM-CC Type
Message ID
Transaction ID
Reserved

Adaptation Length
Message Length

NFRPRANRRE

8 6 2.4 D +
. J. L. rararricicro

Protocol Discriminator

Protocol Discriminator identifies the protocol and its version.

Value Protocol
0x11 DSM-CC
other values reserved
DSM-CC Type
This field identifies the specific DSM-CC functional group.
Value DSM-CC-Type
0x04 DSMsEC SDB CCP
other values reserved by DSM-CC

Trapsaction ID

Trahsaction ID is an incremental counter used.to associate a response message with a request message. Each time
the|STU sends a request (ProgramSelectReguest) message, the STU should assign a new Transaction ID to the
mesgsage. The network shall set the Transaction ID in a response (ProgramSelectConfirm) megsage to be identical
to the corresponding request message.

Megsage ID

Message ID identifies the type of the message.

Value Message Type

0x0000 reserved

0x0001 ProgramSelectRequest
0x0002 ProgramSelectConfirm
other values reserved

Adaptation Length

Message Length
Message length indicates the number of valid bytes that follows this parameter.
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8.6.3.2

8.6.3.2.1

8.6.3.2.2 ProgramSelectConfirm message

Message body syntax

ProgramSelectRequest message
Parameter Octet
Session ID 10
Broadcast Program ID 4
Private Data

8.6.4 T

8.6.4.1
The Ses

Itis notr
services
the STU
The assi

8.6.4.2

Broadca
(‘NoProg
viewing,

‘NoProg

8.6.4.3

The usage of response code shall follow Table 8.20.

Parameter Octet
Session ID 10
Broadcast Program 1D 4
Response 2

Private Data

he usage of ProgramSelect message parameters

Session ID
sionld shall be assigned by the STU.

pquired by the ISO/IEC 16500 for the STU to establish a DSM-CE\session to initiate DAVI(
For these scenarios, the STU shall have a list of sessionlds dedicated for the SVB service
starts the SVB service, the STU shall select an unused valuefrom the list of the dedicated
hjnment of the dedicated sessionlds to the STU is outside the scope of the ISO/IEC 16500.

Broadcast Program ID

5t Program ID identifies the video program thatthé STU wants to switch to. The value ‘0x0d
ram’) shall be used for the termination of the(subscribed SVB service. When the user want

am-.

Response codes

Table 8.20 — Response Codes in ISO/IEC 16500

SVB
and, each time
sessionlds.

000000’
to stop

the user shall send a ProgramSelectRequest message with the BroadcastProgramld indicating

rspOK 0x0000 Indicates a positive acknowledgment. |

rspFormatError 0x0001 Indicates that the condition is due to inya}id
format (e.g., missing parameter) detected.

rspNgSession 0x0002 Indicates the reception of an invalid
sessionld.

rspNgNetworkResource 0x0003

rSpN ServerResouree 6x0064

rspEntitlementFailure 0x0005 Indicates that a Broadcast Program couldl not
be delivered to a Client due to entitlement
failure.

rspBcProgramOutOfService 0x0006 Indicates that a Broadcast Program canfot be
delivered because it is out of service.

rspRedirect 0x0007 Indicates that the requested program is nrl)t
available but user has been redirected to tije
view of a different program.

reserved 0x0008 - Ox7fff ISO/IEC 13818-6 reserved

private use 0x8000 - Oxffff For private use
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8.6.4.4 PrivateData() field

The value of PrivateDataCount shall be less than or equal to 10. The content of the PrivateData() field for each
ProgramSelect message is specified below.

8.6.4.4.1 PrivateData() in ProgramSelectRequest

Not used.

8.6.4.4.2 PrivateData() in ProgramSelectConfirm

In the case of ATM baseband access networks, the value of privateDataCount is 0x0005.

Table-8-21 —PrivateDatal-r-SdbRRegramSelectReguest———

Syntax Number of Bytes
PrivateData(){

privateDataCount 2
DavicSvbNetworkResourceDescriptor() composite (see 8.6.5)
}

Thqg definition of DavicSvbNetworkResourceDescriptor is given below.
8.6.5 DavicSvbNetworkResourceDescriptor definition

8.6[5.1 Syntax

Table 8.22 — DavicSvbNetworkResourceDescriptor syntax

Syntax Number of Bytes
DavicSvbNetworkResourceDescriptor(){

SvbNetworkResourceDescriptorType 1

Value() composite (see 8.6.5.2)
}

8.6]5.1.1 SvbNetworkResourceDescriptorType

Table 8.23 — SvbNetworkResourceDesciptorType definition

Value Name
0x01 AtmVc
other values reserved

8.65.2 Valug()

8.6|52:1° AtmVc value

Table 8.24 — AtmVC value syntax

Syntax Number of Bytes
atmVpi 2
atmVci 2

The parameters atmVpi and atmVci shall indicate the VPI and VCI of the ATM VC to which the user should
tune.
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8.7 Network-initiated channel changing

Optionally a CCP procedure initiated at the network side may be supported by some service providers. The
procedure may be used to support, e.g., automatic program change at start of event (e.g., start of selected pay-per-
view program).

This procedure is realized by the use of two additional messages in the SVB Channel Change protocol.
The two messages provide, respectively:

e the indication from the network that tuning should now change to the indicated program, and

e the confirmation from the STU that the message has been received.
The message sequence is shown in Figure 8.10:

1. The Broadcast Control Unit at the network side sends ProgramSelectindication message to notify
the-STtoswitchrtothe video programindicated T the message:
2. The STU replies to the ProgramSelectindication message sending a ProgramSelectRegponse
message to the network.

Netwark STU

ProaramSdectindicaion

Figure:8.120— Network Initiated CCP sequence

8.7.1 Nlessage header

See sub¢lause 8.6.3.1:

8.7.2 Nessage-body Syntax

8.7.2.1 |ProgramSelectindication message

Parameter Octet
Session ID 10
Reason

Broadcast Program ID 4
Private Data
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Parameter Octet
Session ID 10
Response 2
Private Data

.3 Parameters

Parameters are defined as in subclause 8.6.4. Additionally, the parameter “reason” is used in
ProgramSelectindication as defined below.

8.7
The

3.1 Reason codes

usage of reason code shall follow Table 8-25.

Table 8.25 — Reason Codes in ISO/IEC 16500

rspOk 0x0000 Indicates that a Broade¢ast Program has ben
started as a normal action (e.qg., pre-
subscribed Pay Per View event starts),

rsnNormal 0x0001 Indicates that a Broadcast Program hps been
discontinued due to Session Release.

rsneEntitlementFailure 0x0002 Indicates that a Broadcast Program has peen
discontinued due to entitlement failure.

reserved 0x0003 - Ox7FFF ISO/IEC 13818-6 reserved

priviate use 0x8000 - OXFFFF For private use

9.[S4 flow: high and mid layer protocols

9.1

The
call

The

9.7
The
The

S4 flow description

Overview of protocol stacks

Q.2

1307 and Q.2110 are specified.

S4 flow is not trapsparent to the Delivery System at any layer.

S4 flow is a bi-directional flow supporting the call/connection control and the resource confrol functions. The
connection control functions consist of the capabilities to establish call and connection in a|B-ISDN network.

following-figures show, respectively the entire protocol stack used for call/connection conttol.
standard B-ISDN call/connection control protocols are used in ISO/IEC 16500. In particulgr ITU-T Q.2931,

Specific requirements apply to the AO interface which makes use of a dedicated protocol for the control of the
connection at the AO interface, between the STU and the NIU. The protocols applied for this function is given in
Section 12.
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Q.2931
Q.2130
Q.2110
AAL5
ATM
Low layer protocols
Figure 9.1— B-ISDN Call/Connection Control Protocol Stack

A description of the end-to-end scenarios for this type of DAVIC services, showing all the flows involved with
the related protocol stacks, is provided in ISO/IEC 16500-2.

For setting up the low-speed interaction channel in the case of enhanced broadcast services, existing technology
as shown in protocol stacks drawn in Figure 9.2, Figure 9.3, and Figure 9.4 shall be used.

9.3 Dg

This sec
of B-ISD

mapping

Q.931
Q.921
1.430/1.431
Figure 9.2— S4 protocol stack for ISDN

Existing Tone or decadic dialing
PSTN PHY
Figure 9.3— S4 Protocol stack for PSTN

Regional digital mobile Connection
control
Low layer protocols
Figure 9.4— S4 Protocol Stackfor PLMN

scription of specific protocols

detail, wipile the protocols which are common to other flows are described in a separate section.

9.3.1 (

The call/|
establish
forthe s
performg

For futur
into accd

For the (

Lall/connection control-protocol

ment and release ‘of’calls consisting of a single point-to-point connection. This is considere

d by the session control protocol, i.e., DSM-CC U-N.

b releases of DAVIC specs, the evolution of the B-ISDN network signaling protocols has to

urpoese of ISO/IEC 16500 the following clauses specify the selected message set and relat

ion describe the specific protocols usediin the protocol stacks identified in the section above for the case
N. Wherever required the protocols layers are grouped by pairs in order to explicitly focus gn the
issues between different protocols. ©nly the protocols which are specific to the S4 flow ard described in

connection control pretocol adopted is specified in ITU-T Rec. Q.2931. This protocol suppofts the

j sufficient

ope of ISO/IEC 36500, where the co-ordination of more connections with different end poifts is

be taken

unt. Fhis will allow the support of advanced multimedia services within the network capabilities.

bd information

element

9.3.1.1

required to Implement a working sub-set of Q.2951.

Q.2931 message to be supported by ISO/IEC 16500

Table 9.1 shows the subset of messages to be supported in ISO/IEC 16500 are indicated. The call establishment
and the call clearing messages are those implicitly included in the DAVIC macros of ISO/IEC 16500-2.
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Table 9.1 — Q.2931 messages supported in ISO/IEC 16500

ISO/IEC 16500 messages
Call establishment messagels CALL PROCEEDING
CONNECT

CONNECT ACKNOWLEDGE
SET-UP

Call clearing messages RELEASE

RELEASE COMPLETE
Miscellaneous messages STATUS

STATUS ENQUIRY
Messages with Global Call | RESTART

Reference RESTART ACKNOWLEDGE

Theg use of call establishment and call clearing messages is shown in the following section~Fh¢ use of the

misfellaneous messages and of the messages with global Call Reference is not shown, howeVer they are required
in grder to allow recovery from errors that may occur during the connection..

9.311.2 Minimum call set up and release message sequences

Figlre 9.5 and Figure 9.6 show the minimum required sequence of messages for the Call Set-Up and for the
Relpase phases respectively

Thqg figure also shows which messages are local to the UNI.

Call release may be initiated by any of the two parties (i.e., call release may be initiated by the [called party). In
the|scenarios described in ISO/IEC 16500-2 it is always the calling party that releases the call.

USER NETWORK NETWORK UBER
SETUP SETUP
”--. - .
\‘ \
) .\l
CALL PROCEDING "l i
e i
]
CONNECT CONNECT //
,.-‘ ’__‘ 7
l'l l’l
'-_ CONNECT ACKNOWLEDGEGE '-_ CONNECT ACKNOWLEDGEGE
e ) s |

Figure 9.5— Minimum call set-up message sequence
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USER NETWORK NETWORK USER
RELEASE RELEASE
'\‘ »- N
RELEASE COMPLETE '-" RELEASE COMPLETE '."
¢ - ¢ -

9.3.1.3 [Call/connection states supported at the User side of the UNI

Table 9.2 shows the states which need to be supported at the User side of the UNI. This.s importarit for the
definitior] of the state machine of the STU.

Table 9.2 — Call/connection states supported at the User side-of the UNI

STATE

Null (U0) yes
Call Initiated (U1) yes
Outgoing Call Proceeding (U3) yes
Call Delivered (U4 no
Call Present (U6) yes
Call Received (U7) no
Connect Request (U8) yes
Incoming Call Proceeding (U9) no
Active (U10) yes
Release Request (U11) yes
Release Indication (U12) yes

9.3.1.4 |Information Elements fordSO/IEC 16500

The set ¢f tables below contain in, the rows the various Information Elements, and in the columns th¢ messages
required [for the SET-UP, andhkRELEASE macros, in particular, call proceeding, connect, connect acknowledge,
set-up, r¢lease, release complete. For each message, each information element has been marked With a specific
charactef:

D mandatory for ISO/IEC 16500 (i.e., always present in the message)
X optional for ISO/IEC 16500
- not supported in ISO/IEC 16500

Information Elements marked by "D~ Include all TES which are mandatory In Q.2931 plus some IEs which are
considered essential for ISO/IEC 16500.

Information Elements marked by “x” include all IEs which are optional in Q.2931 and are supported by ISO/IEC
16500.

Information Elements marked by “-” include all IEs which are optional in Q.2931 and are not supported by
ISO/IEC 16500.

Table 9.3 shows the information elements of the common part of the messages only. The IEs of the common part
are always mandatory for all messages in both directions, i.e., User-to-Network and Network-to-User.
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For the other tables (Table 9.4 and Table 9.5) a differentiation has been made depending on the direction of the
message.

@]

Table 9.3 — DAVIC supported Information Elements for the message common part

call connect | connect ack  set-up releage relefise
proceeding complete
protocol discriminator D D D D D D
call reference D D D D D D
message type D D D D D D
message Length D D D D D D
irection
call connect | connect ack  set-up release releéllse
proceeding complete

AAL parameters -- D

IATM user traffic D

descriptors

broadband bearer D

capability

broadband high layer X

information

broadband repeat --

indication

broadband low layer -- X

information

cause D X

called party number D

called party sub address X

calling party number --

calling party sub addrgss --

connection identifier X X X

end-to-end transit delay -- --

generic identifier *

transport (*)

notification indicator. - -- - -- -

OAM traffic deseriptor -- -

QoS parameter D

broadband‘sending D

complete

transit\-network selectid

n

Generic identifier transport IE. Defined by ITU-T, but not included yet at present in Q.2931. Included as optio

al i@ 18508

SET-UF Messade 10 Indicate the SessIon Taentier.
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(note 1)
(note 2)

*

For all th
RESTAR

call connect | connect a¢k releage

proceeding

set-up
complete

IAAL parameters -- D

IATM user traffic D
descriptors

broadband bearer D
capability

broadband high layer X
information

broadband repeat --
indication

Table 9.5 — DAVIC supported Information Elements for messages in the Network-to-User direction

releallse

brgadbandiow :aym == X
information

calise D X

called party number X

called party sub addrgss X

calling party number --

calling party sub --
address

comnection identifier Xnote 1) X (note 1) D

engl-to-end transit delay - -

generic identifier *)
trapsport (*)

nofification indicator -- - -- - -

OAM traffic descriptor - -

QaS parameter D

brdadband sending X (note 2)
coinplete

trapsit network --
selection

Mandatory when the called address is.présent.

ihdicate the session identifier.

Rec. Q.2931.
The prodedures are as'specified in ITU-T Rec. Q.2931.

9.3.15

Coding:of the Information Elements

In the following sub-subclauses, specific coding of IEs requires@EeC 16500is indicated. The IEs not
exp|icit|y indicated follow the gnnnr:\l Pnding rules of ITU-T Rec Q2931

54

Mandatory in the first response to SET-UP message, if not included in the User-to-Network SET-UP message.

Generic identifier transport IE. Not included at the moment in Q.2931. Included as optional in ISO/IEC 16500 SET-U

e other messages to be supported, not included here (STATUS, STATUS ENQUIRY, RES]
T ACKNOWLEDGE)-the required Information Elements and the coding is assumed accord

Ptonessage

[ART,
ng to ITU-T
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9.3.1.5.1 AAL parameters IE

Bytes FIELD Value Comments

1 |AAL parameters IE ID 01011000

1 |coding standard, IE instruction

2 |Length of AAL parameter

contents
1 |AAL-Type 00000101 | AALS
1 |Forward max CPCS-SDU size D 10001100
2 |Forward max CPCS-SDU size the value has to be specified for each of the floyws,

for the S1 flow this value will be 2*188 bytes

1 |Backward max CPCS-SDU size 10000001

ID
2 —Backward-maxCPCS.SDlU siz the value has to he cpohifiad foreach of the flo WS,
for the S1 flow this value is “0”
1| |SSCS-Type ID 10000100
1| |SSCS-Type the value depends on the flow,.for the $1 flow this

value is “Null”

9.3|1.5.2 Called party number IE

Bytes FIELD Value Comments

1| |called party number IE ID
1] |coding standard, IE instruction
2| |length of called party number
content
1] |type of number (3 bits), 1xxx0001 |xxx depends on the type of number andl|it is codeq
addressing/numbering plan or according to Q.2931. Allowed values arg E.164 native,
identification (4 bits) 1xxx0000 _|Unknown, ISO NSARNote)
or
10000010
address/number digit E.164 number(8 octets) or E.164 NSAP addresg (20
octets)
Notd: The type of address (identification of numbering plan used) to be coded in the Called Party Number (i.e., E.J6 & rididve or

NSAP) will be specified and indicated during the configuration phase. If E.164 is to be used in native form in fhe Called Party
Address field, then the E.164 NASR'may be coded in the Called Party Sub-address field.
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9.3.1.5.3 Connection identifier IE

Bytes| FIELD Value Comments
1 |Connection ldentifier IE ID 10011010
1 |coding standard, |IE instruction
2 |Length of connection identifier
content
1 |VP-ass. Signaling (2 hits), 10001xxx explicit indication of VPCI (non-associated signaling),
Pref/Excl (3 bits) xxx depend on whether only VPCI is exclusive or hoth
VPCI and VCI are exclusive
2 |VPCI values 0 + 65535
2 |VvCI values 32 + 65535
93.1.5. Generic-identifier fr:)ncpnrf IE
Bytes| FIELD Value Comments
1 |Gqneric identifier transport IE ID 01111111
1 |cogling standard, IE instruction
2 |length of generic identifier
trapsport content
1 |idgntifier related standard 00000001 DSM-CC resource ID (ISO/IEC 13818-6)
1 |idgntifier type 00000001 DSM-CC session
1 |idgntifier length
10 [identifier value DSM-CC session’ID\walue
1 |idgntifier type 00000010 DSM-CC resquree number
1 |idgntifier length
2 |idgntifier value DSM-CGC’resource number value
The ITU{T has specified GIT (Generic Identifier Transport) information element. This shall be s®ER
16500in accordance with ISO/IEC DSM-CC to carry both the session ID and resource number/assoc|ation Tag
with the {dentifier related standard/application field indicating the DSM-CC protocol.
9.3.1.5.5 Other Information Elements
Other infprmation elements required feo/EC 16500are coded according to ITU-T Rec. Q.2931. These|lEs are:

broadband bearer capability
broadband high layer information

broadband low layer information
¢alled party sub address

ATM traffic descriptor
proadband sending complete
0S parameter.

phhich are

10. S5 flow: high and mid layer protocols

10.1 S5 flow description

S5 flow is related to the network management.
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Network Management is made up of those functions that are required to maintain and manage the network
resources. Among other things, Network management includes configuration, fault and performance, usage data,
traffic, and security management.

10.2 Overview of protocols stacks

CMIP defined by the ITU-T X.711 and SNMP defined by RFC 1157shall be used as network management
protocols. Although CMIP is more suited for management of public networks which consist of the core and
access networks, SNMP may also be used to manage these networks. DAVIC has specified several types of
access networks and the choice of a network management protocol for these access networks is difficult since
most of these access networks: a) have no standard management protocols associated with them, and b) contain
simple network elements such as, for example in HFC access networks, amplifiers, transmitters and power
supplles for which a standards based approach is seen as too demandlng For access networks for the large and
v p mended, whereas for
the|simple network elements in which a standards based approach would mean a Iarge overhgad, a proxy-based
mafnagement approach is recommended. For the Set Top Units, end-service provider eqaipment, and private
delivery networks, SNMP is recommended.

Acdording to the architecture and scenarios defined in Section 10 of DAVIC 1.3.1& Rart 4, the following set of
mafpagement interfaces and associated network management protocols have heen identified:

Management Interface Network Management Protocol
NMS - Core Network CMIP or SNMP
NMS - Access Network CMIP or SNMP or Rroxy based
NMS - Server SNMP
NMS - STU SNMP
NMS - NMS CMIP or SNMP

10{2.1 Upper layer protocol stacks for management interface

Thq upper layer of the protocol stack includes the @pplication, presentation and session layers| The following
figures identify the upper layer protocol stacks for CMIP and SNMP network management protpcols.

Figlire 10.1 and Figure 10.2 provide the upperlayer stacks for CMIP and SNMP management jnterface
respectively.

7 X.710, X.711 (CMISE)
X.217, X.218 (ACSE)
X.219, X.229 (ROSE)

6 X.216, X.226, X.209
(Presentation, BER)
5 X.215, X.225 (Session)
Figure 10.1— CMIP Interface Upper Layer Stack
7 RFC 1157 (SNMP)
6 X.216, X.226, X.209
(Presentation, BER)
5 Null

Figure 10.2— SNMP Interface Upper Layer Stack

10.2.2 Lower layer protocol for management interface

The lower layer protocols for management interfaces depend on the fact whether the network elements (NEs) are
ATM capable or not. The lower layer protocols are specified on the basis of ATM capable NE or non-ATM
capable NE below:
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10.2.2.1 ATM capable NE

For ATM capable NEs, AAL5/ATM is to be used to transport management information flow between NMS and
the managed NE. ATM virtual circuits (PVCs or SVCs) are to be used to support management channels.

For CMIP based management of ATM capable NE, two choices of transport and network layers exist as outlined
below:

4 ISO/IEC 8073 (TP4)

3 X.25, 1SO 8473 (CLNP)
2 AAL5/ATM

1 Physical Medium

Figure 10.3— CMIP Lower layer stack using TP4 and CLNP

ISO/IEC 8073 (TP4)
X.25, ISO 8473 (CLNP)
RFC 1006 (TP0), RFC 793 (TCP)
RFC 791 (IP)
RFC 1577/AAL5/ATM
Physical Medium
Figure 10.4— CMIP Lower layer stack using TPO, TCP and IP

RN (W] (i

For SNMP based management of ATM capable NE the lower layers are outlined below:

4 RFC 793 (TCP) or RFC 768 (UDP)
3 RFC 791 (IP)

2 RFC 1577/AAL5/ATM

1 Physical Medium

Figure 10.5— SNMP Lower layer stack IP

In the calse of PSTN, ISDN or PLMN physical layers, layer 2 of Figure 10.3, Figure 10.4, and Figure[10.5 shall
be repla¢ed by PPP(MP) (RFC1717).

10.2.2.2 Non-ATM capable NE

The Network Management Systems that are not ATM-capable require different lower layer protocolq, such as
IEEE 802.3, X.25/LAPB/RS232, LAPD/SBH DCC, etc.

For management interfaces (supporting CMIP or SNMP) using Local Area Network as lower layers, [the
following| lower layers are used:

2 IEEE 802.2, IEEE 802.3
1 Ethernet
kigure 10.6— Lower layer stack using Local Area Network

For management(interfaces (supporting CMIP or SNMP) using X.25 network as lower layers, the foljowing lower
layers are used:

2 ISO 7776 (LAPB)
1 RS232/V.35
Figure 10.7— Lower layer stack using X.25 network

10.3 Management information flow

For NMS that use ATM based management interface, end-to-end ATM virtual channel connection are used from
the NMS to the managed network element including the intermediate NEs. The routing of management
information is shown as below:
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Target NE

Intermediate NE Management
Agent

cip
BER,|ASN.1

X.p25
TP4
cinp
L5

AALS AALS 1=
Hhy

NMS

Figure 10.8— Management Information flow for ATM based NMS

For[NMS that use non-ATM based management interface, the NE that terminates the physical Jayer of the non-
ATWM based management interface is responsible for routing the management flow to the apprgpriate ATM virtual
circpit that reaches the addressed managed network element.. The rauting of management infprmation is shown as

belpw:

10{4.<Fransport layer and network layer protocols

Target NE
Gateway NE Intermediate NE Management
Agent
CMIP clip
BER BER,[ASN.1
X.225 X{225
TP4 P4
CLNP clInp
802.2,80 A 5 AALS AALS AALS
Ethernet P‘J‘w Phy Phy Hhy

NMS

Figure 10.9— Management Information Flow for non-ATM based NMS

This section specifies only the transport and the network layer protocols which are specific for the S5 flow. The
other possible protocols, i.e., TCP, UDP, and IP are described in clause 11 “common protocols”.

10.4.1 Transport layer protocols

10.4.1.1 TP4

The TP4 protocol provides for connection-oriented assured data delivery between two endpoints. TP4 is specified
in ISO/IEC 8073 Transport Layer Protocols.
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104.1.2
The TPO

10.4.2

104.2.1

TPO

protocol maps the session layer into the network layer. TPO is specified in RFC 1006.
Network layer protocols

CLNP

CLNP provides connectionless network layer delivery services of packets between two endpoints. CLNP is
defined is ISO 8473.

10.5 Management Information Bases

This sub
elements

10.5.1
The man

Many de
surveilla
are supp

The STU
structure]

[
[
[
Future D

is DAVIQ
the DAV
e The
fors
be u
e SNM
flow:
e The
(‘stu

infor

e AccH
from
adm
The

Clause presents the possible Management Information Bases (MIB) for all of the high-level
. server, core network, access network, and STU.

STU MIB
agement protocol to be used by the STU is SNMP.

ivery systems may include ATM to the set-top. ATM Layer Fault management (M-plane) in
ce, connectivity verification, and invalid VPI/VCI detection. End-to-end.loop-back and UNI
orted.

MIB is defined to be under the DAVIC (enterprise) node as,registered with the IETF.
approach facilitates future version numbering of the STU MIB: This is summarized as:

DAVIC OBJECT IDENTIFIER ::= { enterprises 1493 }

DAVIC STU OBJECT IDENTIFIER ::= { DAVIC 1}

DAVIC STU vl MODULE-IDENTITY [.. data omitted ..] ::= { DAVIC STU 1}

AVIC MIBs (e.g., server or network MIBs) may be defined as subsidiaries to the DAVIC no

C Secretariat.

STU MIB is expressed using the Macros and style of SNMPv2. This is the current recomms
pecifying MIBs under IETF (Internét Engineering Task Force). This moigmply that SNMPV2 11
5ed. SNMPv1 (i.e., “ordinarySNMP) may be used with this MIB.

P is implemented over UDP/IP. This is consistent with the protocol stacks defined in clause
high and mid layer protocols”.

STU MIB contains(only management information related to the STU, not the NIU. An object

mation, if therelis an available MIB for the NIU.

ss to MIB~information may be made by an agent in the access network (i.e., a “Level 1" mal
a service-provider (i.e., a “Level 2" manager). Security of access to MIB information is a ma
nistrative policy implemented in the STU management agent, and is not explicit in the MIB
MIB definition simply requires that some objects be “read-only” (i.e., not directly modifiable

hetwork

Cludes alarm
oop-back

[The naming

e (1493). It

's responsibility to manage the entire section under the DAVIC node. For further informafion, contact

nded method
nust

10, “S5

NiuSpecific’) is present to provide a “hook” from the STU MIB to additional NIU-specific mapagement

hager) or
itter of
Hefinition.
Dy a

remo

temanager) whereas othersare‘read=write™and-somay beupdated-by armauthorized-mar

entity.

e Support for DSM-CC user compatibility management. The entire DSM-CC User Compatibility (UC) string is
encapsulated as a STU MIB object. This provides a linkage between DSM-CC User Compatibility and the
DAVIC STU MIB, and yet allows modification to UC to be transparent to the STU MIB.

e A version mechanism to allow for future additions and changes.
e Traps may be enabled or disabled on a trap type basis.
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10.5.2 Server MIB

The management protocol to be used by the server is SNMP. The server will use MIB2 specified in RFC 1213.
For ATM capable servers, additional managed objects shall be included from RFC 1595.

10.5.3 Delivery system elements

10.5.3.1 SONET/SDH MIBs
CMISE MIB defined by ITU-T is recommended. These MIBs include M.3100, X.721, G.774 series, and Q.822.

10.5.3.2 Access network MIBs

CMJP or SNMP may be used for managing public access network equipment. For ATM-based jaccess networks, a
CM|SE MIB is defined on ISO/IEC 16500-8.

10.b.3.3 Core network MIBs

CMJP is recommended for public network equipment though SNMP may also bé-used to manajge core network
elements. The ATM Forum has completed a CMIP MIB specification for M4 Network Element interface for
ATM switches. The SNMP MIB specification work at the ATM Forum for the M4 Network Elemént interface is
under progress.

10|6 Element capability profiles

Theg capability profiles are used to describe preferences and capabilities of STUs. In the future capability profiles
for isers and customers will be defined.

10/6.1 STU Profile
Theg STU profile is defined in ISO/IEC 13818-1¢

11. Common protocols

In this section, the protocol layers common to more flow protocol stacks are described. In particular depending on
the|specific scenarios, ATM and(AAL5 could be common to S1, S2, S3, S4, and S5, TCP-UDH/IP could be
common to S2, S3 and S5.

11{1 TCP

Thg TCP (Transmission Control) Protocol provides for connection-oriented assured data streamn delivery between
two| endpoints{Delivery of “urgent data” is also supported.

TCP is spegified in RFC 793 and is used for carrying control and management information.

112-UbP
The UDP (User Datagram) Protocol provides for un-assured delivery of packets between two endpoints.

UDP is specified in RFC 768 and is used for carrying control and management information.

11.3 IP

The IP (Internet) Protocol provides connectionless network-layer delivery services of packets between two
endpoints.

IP is specified in RFC 791.
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11.3.1 IP over ATM

When IP is tunneled within ATM, the LLC/SNAP format shall be used as defined in IETF RFC 1483 “Multi-
protocol encapsulation over ATM Adaptation Layer 5”. The default Maximum Transfer Unit size shall be 9188
bytes as defined in IETF RFC 1577 “Classical IP and ARP over ATM".

For each IP interface, there shall not be more than one ATM VC associated with the same destination IP address.

The server may assign a new IP address to the STB by means of a DSM-CC User-Network IP resource descriptor
(see ISO/IEC 13818-6, clause 4, User-Network Session Messages). In this case, the STB shall configure a new
logical IP interface with the assigned IP address.

For S2 flows only, the following applies. As defined in RFC 1577:

e Ifthe STU sends an Inverse ATM Address Resolution Protocol INATMARP_REQUEST message, the
server shall respond with the INnATMARP_REPLY message.

e If the server sends an Inverse ATM Address Resolution Protocol INATMARP_REQUEST(message, the
TU shall respond with the INATMARP_REPLY message.

11.4 ATM Adaptation Layer Type 5
ATM Addaptation Layer Type 5 (AAL5) shall comply to ITU-T Rec. 1.363.5.

11.5 ATM layer specifications

The ATM layer, and the ATM cell formats (for UNI and for NNI) are as specified in ITU-T Rec. 1.361| The
format of the ATM cell at the UNI (Al reference point) is consistent withZJTU-T Rec. 1.361 both for the ATM
end-to-end case and for the Non-ATM end-to-end case (e.g., Non-ATM Passband bi-directional PHY over coax).

In the following reference is always made to the ATM end-to-endicase. The difference for the Non-ATM end-to-
end casg are noted explicitly for each of the clauses concerged-

In DAVIC systems, where there is a need for Intra-Network-cells (e.g., at the A4 interface), then the [NNI cell
format shall be used as the intra-network cell format.

11.5.1 |Reserved VPI/VCI values for uni=format cells
The resdrved VPI/VCI values for the UNI areas specified in ITU-T Rec. 1.361.

11.5.2 |Reserved VPI/VCI values for NNI-format cells

The resdrved VPI/VCI values for NNI-format cells are as specified in ITU-T Rec. 1.361.

11.5.3 [Reserved VVPINV/CI values for intra-network cells

Table 111 shows the.VPI and VCI values used for Intra-network-format cells in DAVIC systems. Thg table is
derived ffom 1.364, with some modifications in order to cater for the requirements of intra-network transmission.
In particdlar, madifications are needed for the presence of meta-signaling, general broadcast signaling, and point-
to-point gsignaling UNI channels, which may be multiplexed onto an Intra-Network link.

62 DAVIC 1.3.1a Part 7 (1999) © ISO/IEC 1999 - All rights reserved


https://iecnorm.com/api/?name=10715ce959db2d7cce5ac464c2dc76b5

ISO/IEC 16500-5:1999(E)

Table 11.1 — Reserved VCI and VPI values for use at the A4 interface

A. In
B. In
C. In

NO

USE VPI VCI PTI CLP
(Note 8)
Unassigned cell 000000000000 00000000 00000000 Any value 0
Invalid Any VPI value 00000000 00000000 Any value B
other than 0
Meta-signaling Any VPI value 00000000 00000001 0AA C
(Note 1) (Note 5)
General broadcast Any VPI value 00000000 00000010 0AA C
signaling (Note 1) (Note 5)
Point-to-point signaling| Any VPI value | 00000000 00000101 OAA C
(Note 1) (Note 5)
Segment OAM F4 flow | Any VPI value 00000000 00000011 0AO A
Il (Naota 4\
End-to-end OAM F4 Any VPI value 00000000 00000100 OAO A
flow cell (Note 4)
VP resource Any VPI value 00000000 00000110 110 C
management cell (Note 9)
Reserved for future VP | Any VPI value 00000000 00000111 0AA A
functions(Note 6)
Reserved for future Any VPI value 00000000 000SSSSS | 0AA A
functions(Note 7) (Note 2)
Reserved for future Any VPI value 00000000 OOOTTTTTY | OAA A
functions(Note 7) (Note 3)
Segment OAM F5 flow | Any VPI value Any VCI value-other 100 A
cell than
00000000-00000000
End-to-end OAM F5 Any VPI value Any MEJvalue other 101 A
flow cell than
00000000 00000000
VC resource Any VPI value Any VCI value other 110 C
management cell than
00000000 00000000
00000000 00000110
Reserved for future VP | Any VPRI value Any VCI value other 111 A
functions than
00000000 00000000
dicates that the bit may be 0 or(1 and is available for use by the appropriate ATM layer function
dicates that the bit is a “don't care” bit
dicates that the originating*entity shall set the CLP bit to 0. The value may be changed by the network.
TES
VPI value equal:to 0 of each customer specific (p-to-p) UNI (A1) carrying user signaling with the LEX, will be mapped onto an
appropriaté VPI at the A4 interface in accordance with Rec. 1.311.
SSSSShany value from 01000 to 01111.
TRTTT: any value from 10000 to 11111.

a > v DN

o

Transparency is not guaranteed for the OAM F4 flows in a user-to-user VP.

The VCI values are pre-assigned in every VPC at the UNI. The usage of these values depends on the actual signalinonsdiségurat

Rec. 1.311).

This VCI value is reserved to provide the same function for VPs as PTI 111 is reserved to provide for VCs.

This VCI value is reserved for future standardization for specific functions

Cells with VCl values 1, 2, 5, 16 through 31, and greater than 31 are monitored by the VP OAM function. Cells with athieesCl
are not monitored by the VP OAM function (see Rec. 1.610). Whether a cell with a particular VCI vale is conveyed trantspaveatly
the end points is described in Section 3.1.4.1 e) of Rec. 1.150.

The VP resource management cell is identified by this VCI value regardless of the value in the PTI field.
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11.5.4 ATM Layer OAM
DAVIC shall adopt the ATM layer OAM as standardized by ITU-T Rec. 1.610.
The ATM layer contains two OAM levels:

e F4: virtual path level
e F5: virtual channel level

The F4 flow provides the OAM functions to support the virtual path connections, while the F5 flow provides the
OAM functions to support the virtual channel connections.

In 1so/IEC 16500end-to-end VPs are not supported and therefore the F4 flow is not required at the UNI.

For the Non-ATM end-to-end case, no ATM OAM via F4 and F5 flows is performed, both in the downstream
and in the upstream channels.

11.5.5 |Connection management functions for the non-ATM end-to-end case

The main connection management aspects between core network and access network forthe Non-ATM end-to-
end caseg (more specifically for the Non-ATM Passband bi-directional over coax) are the-fellowing:

Connections in support of U-N default sessions are pre-provisioned andioyerseen by the Network
related control entity.

2. Connections in support of additional U-N sessions are established by proxy signaling frgm the entity
implementing the DSM-CC Network functionality and the accessdetwork Proxy agent. The proxy
agent issues MAC connection messages to the STU.

3. Ineither 1 or 2, several parameters (e.g., VPI, VCI, ...) arespecified for the downstrean] and for the
upstream portion of the connections in the lower layer proetocols (see e.g., ISO/IEC 165(0-4,
Passband bi-directional PHY on coax, Media AccesS-Control message definitions).

4. Management (e.g., blocking, failure and performahee monitoring). As part of the overallfaccess
network OAM functions, the proxy agent shallxmonitor events reflecting the health of a donnection,
the performance (via logged statistics), and.administration (inclusive of blocking).

12. Connection Block Descriptors ‘and initialization protocols
for AQ

12.1 Qonnection Block Descriptors

The Conhection Block Descriptor (€BD) is the identifier of delivery system connections on the end yser (Al and
AO0) interfaces. The CBD fulfillSithe need for a logical connection identifier analogous to the VPI/VCljon

server/VASP (ATM) interface, but is able to accommodate a variety of loop distribution system (i.e., access sub-
network)|types including bbut not limited to those providing a traditional ATM interface.

Format

The CBD structure_is as follows:

Field Length (in bytes)
Connection Index 3
Optional Data Length (in bytes) 1
Optional Data 0-255

The Connection Index is a unique logical identifier of the connection. The Optional Data information may be
included if the NIU/loop distribution system require more information than is provided by the Connection Index
in order to identify a requested connection.

Procedures

The following are characteristics of the use of the CBD in a DAVIC system:

e The CBD value is assigned by the loop transport system (access sub-network), in response to a set-up request
from the connection controller, and is passed via this controller to the STU as the connection identifier. Only

64 DAVIC 1.3.1a Part 7 (1999) © ISO/IEC 1999 - All rights reserved


https://iecnorm.com/api/?name=10715ce959db2d7cce5ac464c2dc76b5

ISO/IEC 16500-5:1999(E)

the loop transport system interprets and/or translates the value of the CBD (as required), thus making this
format technology-independent. The NIU is assumed to be related to the loop distribution system such that it
also understands any system/technology-specific interpretation of the CBD contents.

e The STU uses the CBD Connection Index in its request across the STU-NIU (A0Q) interface to identify the
specific connection that is being requested. However, the STU does not interpret the CBD Optional Data
field.

e The Connection Index portion of the CBD is used by the A0 Local Control Bus to identify the logical
connection.

e For initialization, it cannot be assumed that a well known connection identifier will work feasibly for all
network types. Therefore, as part of Metwork StatuConfirm message (see subclause 12.5.5.1), the NIU
will provide the default signaling CBD to the STU. This CBD shall contain sufficient information for the
STU to perform the DAVIC Interface Initialization Protocol (DIIP), described in subclause 8.4. The NIU
Configuration Table (see subclause 12.5.2.T) will also indicate if the NIU is has a broadcagdt A1/A1*
interface (e.g., MMDS, Satellite), if the network SRM is a connection level or session level |nterface (e.g.,
Q.2931 or DSM-CC U-N), and if first party or third party signaling should be used. With thig information,
the STU will be able to send a LCONNECT message (see subclause 12.4.3.1) farwarding the default
signaling channel of the network SRM over the A0 Bi-directional bus from the NIUto the SJTU.

Following are two example CBD usage types:

1. |The CBD consists of a connection index only and no variable length information (i.e., Optignal Data
Length=0). This assumes that the NIU can locate a requested connection using only the cgnnection index.
This might be appropriate for a true ATM interface, where the connection index equals the[VPI/VCI. This
would also be appropriate where an intelligent NIU can translate between the logical conngction index used
on the AO interface and the connection identifier information‘used on the Al interface spedfic to the loop
distribution system (e.g., frequency, MPEG program number, etc.).

2. |The CBD consists of a connection index plus variablelength (technology-specific) informatjon that is used

by the NIU/loop transport system to identify the connection. This is appropriate where the INIU is dependent
on the CBD information to locate the requested connection and where use of the connectign index alone is
not sufficient (e.g., HFC or Broadcast Satellite*delivery systems).

12{2 AO protocol stacks

Protocol specifications for each of the three digital data buses of the AO interface are shown bglow. These three
buges are the High Speed Downstream Data Bus, the bi-directional Cell Bus, and the Local Cgntrol Bus. The
Reget Bus and optional Analogue Pass-Through bus do not require any protocol specificationg.

Spdcifications are provided for the two physical AO interface types: External AO and Internal AQ. More
infgrmation regarding these two physical implementations of the AO interface may be found in |[SO/IEC 16500-4
clayse 8.

12]2.1 MPEG-2 TS downstream bus

Thi$ bus is the primary method to transmit S1 MPEG-2 transport based content across the AO [nterface.
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For the Internal AO Interface:
NIU A0 STU
MPEG-2 Transport Stream
(S1)
Internal AO Physical Layer Internal AO Physical Layar
For the External Interface:
NIU A0 STU
MPEG-2 Transport Stream
(81)
IEC 61883, Part 4 IEC 61883, Part 4
External AQ Physical Layef External AO Physical Layer

12.2.2
This bus

Bi-directional cell bus

provides the functionality for STU to communicate with the delivery system and VASP (DS

to-Netwqrk, for example). The data crossing the AO interface over this bus may include SZ%,"S2, S3,

flows. It

levels de
simply us

bhould be noted that, in addition to the two physical Internal and External implementations,

checking are not required on the STU for this bus. For Level “B”, all ATM cells(including OAM cells

passed t

b the STU for termination.

M-CC User-
54, or S5 data
here are two

fined for the bi-directional Cell Bus, Level “A” and Level “B”. For the Level(?A”, ATM and AALS are
bed on the bi-directional cell bus as a frame format. The support of either OAM cells or headler error

are
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12.2.2.1 Level “A” interfaces
For the AO Internal Interface, Level “A”:

NIU A0 STU
Higher Layers
(S2, S3 and S5; S4 optional
AAL5S AALS
Internal AO Physical Layer Internal AO Physical Layef

For the AO External Interface, Level “A”:

NIU A0 STU
Higher Layers
{S2,-SSand-S5;-S4optionat)
AAL5 AAL5
IEC 61883 IEC 61883
External AO Physical Layel External AO Physical Layer

12.p.2.2 Level “B” A0 interfaces (valid for ATM systems only)

For|the AO Internal Interface, Level “B”:

NIU A0 STU

Higher Layers
(S1, $2,-83 and S5; S4 optional
ATM/AALS
(includes OAM)
ATM UTOPIA Level 1
Internal AO Physical Layer

ATM UTOPIA Level 1
Internal AO Physical Layer

For|the AO External Interface, Level “A”:

NIU A0 STU

Higher Layers
(S1, S2, S3 and S5; S4 optional
ATM/AALS
(includes OAM)
IEC 61883
External AO Physical Layer

IEC 61883
External AQ Physical Layer

12)2.3 Local contfolbus

Theg local control bus provides a bi-directional path for the STU and NIU to exchange message
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For the Internal AO interface:

NIU A0 STU
Local Initialization, CBD Local Initialization, CBD
Control, Status and Control, Status and
Diagnostic Functions Diagnostic Functions
I°C Protocol fC Protocol
Internal AO Physical Layer Internal AO Physical Layer
For the External AO interface:
NIU A0 STU
Local Initialization, CBD Control, Local Initialization, CBD Control,
Status and Diagnostic Function$ Status and Diagnostic Functions
AY-CTS Command Frame Format AV-CTS Command Frame Formdt
IEC 61883, Part | IEC 61883, Part |
External AO Physical Layer External AO Physical Layer

12.2.4 |Optional analog pass-through bus (internal AO only)

The Intefnal AO specifications support the implementation of an optional analog pass through of bageband analog
video, aydio, and other text based services. For the Internal A0 interface, the NIU digitizes the analog baseband
signal arld passes it though to the STU. The External AO interface simply prevides a baseband analpg signal for
the STU [to process. See ISO/IEC 16500-4 clause 8 for more information,

For the Ipternal AO interface:

NIU A0 STU
Analog Analog Analog
Data Video Audio
CCIR 656 | CCIR 656 fS
A0 Internal Physical Layer A0 Internal Physical Layer

12.3 §TU/NIU initialization messages

12.3.1 [Initialization functions

The AOQ ipitialization functions are used'to establish a basic level of service between the STU and the NIU. While
both modiules contain completely autonomous processors, the initialization functions provide the megchanism to
co-ordinate and confirm that both modules are operational and able to communicate. After a reset, the NIU shall
perform its_Power ® Slf-Test(POST) procedure. Upon completion of the (POST), the NIU shall waif for a
Wake_Uprequest from the STU (see subclause 12.3.2.1). The wake up messaging is always initiated by the STU
upon completion of its POST. The STU shall not initiate a Wake_Up request until it has determined that the NIU
has completed its cloekisynchronization on the control bus. While waiting favdake_Uprequest, the NI may
continue|with its network synchronization, default connection establishment and ranging processes ps
approprigte. If any-other request is received by the NIU befo/#tke Uprequest, an error indication shall be
returned|stating‘thatWake_Upis expected.

After theWake Upmessaging, the STU shall issu€et NIU Configrequest (see subclause 12.5.4.4).[The

NIU shall reply with its currenllU_Config table (see subclause 12.5.2.1 for the table definition). This will

allow the STU to determine, via tlEBAVIC _NIU_Sig TypeandDAVIC_SRM_Typsfields, if the downloading

of DAVIC client functionalities is required to perform signaling with Session Resource Control (SRC) or
Network Control entities in the delivery system. Should the STU require client functionalities, it may query the
NIU via thelImagerequest. Thémage message allows the STU to retrieve from the NIU network specific

DAVIC client functionalities that are available on a data storage device located on the NIU (see clause 12.3.2.2
for more information).

Following the downloading of any client functionalities via limage message exchange, the STU sends a
Set_Physical_Addreszquest. This writes the STUSerial_Addressas defined in th€ TU_Configtable (see
subclause 12.5.3.1 for information on BiEU_Configtable) in the NIU’s physical address register. The NIU
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may use this physical address to perform MAC-layer initialization functions with the delivery system. The NIU
may respond to the STU by confirming the successful write of the physical address in thilINILCoNfig

table, or by indicating that tH&et Physical Addresgquest was rejected (via codes in the

Set_Physical_Addressonfirm message). If the NIU rejects tBet_Physical Addresgquest, the STU shall re-
send theSet_Physical_Addresgquest as defined by the <<timeout>> interval, and shall isReset NIU
request if it exceeds the <<retry_count>> parameter. Following a successfithysical_Addresmessage

exchange, the NIU shall issue tRetwork Statusmessage.

TheNetwork_Statusndication to the STU identifies the default/nailed up connection via the d€fauftection
Block Descriptor (CBD) identifier. This is the only case where the NIU will first forward a CBD to the STU.

In some cases, the NIU may have the capability to establish this default connection identified by the default CBD.
In other cases, additional signaling by the STU may be required to establish the default connection. See subclause
12.5.5.1 for more information regarding tRetwork _Statusnessage format.

will register a NIU/STU pair as a single terminal device. An E.164 forNetfvork ServiceAccesso
(NHAP) address shall be used as the unique NIU/STU interface address format.

Protocol

n (see

STU pair, which
int

Following a successful DIIP exchange by the STU, the STU shall inform the NIU-of the NIU/ST|U network
intefface address via ti8et Network Addresequest. This message providesithe NIU with the NIU/STU

address registered in the STU through the DIIP process.

On¢e the STU has received tBet Network Addressonfirm message format the NIU, the STU mpy request to
getjthe network system clock from the NIU via Get_Network_Timdunction. The NIU shall indicate if it is

notfable to provide the network system clock (as in the case where-the NIU does not have the

Capability to

establish the default signaling connection) in its response BdheNetwork_Timeequest message|from the

STY.

As a final step in the AO initialization process, the NIU @assesses the STU’s configuration via th
Gefl STU_Configequest (see subclause 12.5.5.3). The STU shall return to the MiOUtConfigtal

ile (see

subiclause 12.5.3fbr table definition) via th&et STWU-YConfigconfirm message in order to enablg any NIU

asspssment of the STU’s capabilities.

Wh|le not specifically an initialization function, tI&TrU_Alivemessage (subclause 12.5.4.3) may

e used by the

ST to periodically monitor the status of.the NIU. The normal initialization messaging between|the NIU and

STU is shown in Figure 12.1.
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NIU

POST

STU

POST

>
o

A/W/

Get_NIU_Config Request

Get_NlU_Conﬁg Confirm

Image Request*

Image Confipmps

"AO

After the

and NIU

12.3.2

This sec
initializat]

12.3.2.1

zo--d>»n-—r>»—-dt+z-

\
| Set.Physical AddresSeduest—

Network_Statys

Set_Network_AddressRequest

Set Network Addres€onfirm

Get_Network_TimeRequest

Get_Network_TimeConﬁrm

ZoH4>n-—r>—Atz~-

*Only as Required by the STU

Figure 121+~ AQ Initialization Flow

STU initialization messages

ion describes the messages that are supported and initiated by the STU system to the NIU
on across-A0.

Wake Up Request and Wake Up Confirm

initialization messages are exchanged, network traffic is enabled to or from the STU on the
connectipn to the Session Resourcée. €ontrol (SRC) or Network Control entities. Specific connections
requested (and authorized) before~any AO Local CBD Management messages are exchanged betws

default
must be
pen the STU

for

After a power-up or reset, the NIU will complete its POST process and waitWaka_Uprequest. The

Wake_Up request is a Local Control Bus broadcast message type. If any other request is received by the NIU
before theWake_Uprequest, an error indication (Response Code = ‘01H’) will be returned stating that a

Wake_Upis expected.
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Wake_UpRequest (STU to NIU)

Parameter Byte # Description
1 1 Protocol Discriminatof001)
2 2 Wake_UpRequest CodéO0H)
3 3-6 RESERVED by DAVIC for Future Use

Wake_UpConfirm (NIU to STU)

Parameter Byte # Description

1 1 Protocol Discriminatof001)

2 2 Wake_UpConfirm Codg03H)

3 3 Command Response Code
00H -Wake_Upaccepted
01H -Wake_Upcommand not received
FFH -Wake_Uprejected

4 4-7 RESERVED by DAVIC for Future Use

Aftar sending aVake_Uprequest, the STU shall start a <<timeout>> timer and wait Wake Upcopfirm

fron
res
allo
Wal
mo

For
will
and
defi
iPC
sha
The

12.

The
that
any
the
me

n the NIU. If the timer expires before a confirm is received from the NIU, or if a confirm is re
It code different fromWake Upaccepted” (e.g., 00H)the STU shall send additigveke Upre
w for the NIU to either complete its POST or some Qther process that may prevent it from rg

le of operation that does not use the NIU’s services.

the External AO NIU only (which is based\on IEEE 1394), on reception aV#ke upmessa
allocate the appropriate bandwidth and«¢hannel resources required for the High Speed Do
the Bi-directional Data Bus. The NI (shall establish the connections by means of the plug
ned in IEC 61883, Part 1. For the High-Speed Downstream data bus the plug control reg
R[0] shall be used whereas for“the Bi-directional Cell Bus the plug control registers oPQ
Il be used.

establishment of plug control registers is not required for Internal AO NIUs.

3.2.2 Image

Image message-is used by the STU to request that the NIU send via the Local Control Bus
is known to:the NIU and STU by tModule ID(as defined in Table 12.1). The STU determing
DAVIC client functionalities by assessing the NIMKJ_Config table (as defined in subclause

bsage-exchange is not required.

ceived with a
juests to
bsponding to a

ke_Uprequest. After <<retry_count>> attempts, the.STU shall assume the NIU is not present and may enter a

je the NIU
wnstream Data Bus
control registers as
sters oPCR[0] and
R[1] and iPCR[1]

the binary image
s if it requires
12.5.4.4) via

et NIU® Config(see subclause 12.5.2.1). If the STU is not in need of any software modulagglee

ImageRequest(STUtoNO)
Parameter Byte # Description
1 1 Protocol Discriminatof001)
2 2 Message Typ@A2H)
3 3 Module ID(see Table 12.1 for values)

If the Module IDcontains NULL bytes then the NIU shall provide the entire contents of its data store.

© ISO/IEC 1999 - All rights reserved

DAVIC 1.3.1a Part 7 (1999)

71


https://iecnorm.com/api/?name=10715ce959db2d7cce5ac464c2dc76b5

ISO/IEC 16500-5:1999(E)
Image Confirm (NIU to STU)
Parameter Byte # Description
1 1 Protocol Discriminatof001)
2 2 Message TypA5H)
3 3 Response Code:
0x01 -Module IDfound 0x04 - Function not supported
0x02 -Module IDnot found
4 4-7 Variable Data Length (for Parameters 5 and 6)
5 8n Variable Data Bytes formatted via DSM-CC Downloading protocol
(ISONET 138186, Clause 7)
6 (n+1)-(n+4) | CRC

Image Confirm is sent only in response tolamge Request message and shall contain therequested 1

identified
The ‘Var
‘Variable
are the g
CRC as

Table 12
such thaj
functiona

able Data Length’ is a 32 hit unsigned integer, most significant bit first, thatis a count in by

ctual image, there shall be exactly ‘Variable Data Length’ bytes of data. The CRC parametd
Hefined in ISO/IEC 13818-1. The CRC shall be calculated over patameters 3,4 and 5 inclus

by theModule_IDparameter. The response code parameter communicates the status of th

Data Bytes’ that immediately follow the ‘Variable Data Length’ parameter. The Variable Da|

1 shows the unigivodule_IDsfor specific functionalities in DAVAIC. This table has been cong
new IDs may be added in future DAVIC versions. Further;there are user defined fields to
lities not covered in DAVIC specifications.

Table 12.1 — Summary oMadule ID Values

hodule as
response.
es of

fa Bytes
bris a 32 bit
ive.

tructed
hccommodate

Module_ID DAVIC Functionality
0x00 ChannelChange API
0x01 DSM-CC User to Network Session Signaling
0x02 DSM-CC Channel Change Protocol
0x03 Q.2931 Connection Signaling
0x04 to @x1F Reserved for future DAVIC use
0x20 to PxFF User Defined
12.3.2.3 Set<Physical_Address
The Set_Physical_Addredsinction is used to define the NIU physical address registered in the NIU’s [Dynamic
Configurbtion-table (as defined-in subclause 12.3.2.3). The STU provides-its serial address (as-defined in the

STU_Configtable in subclause 12.5.3.1) to the NIU. The NIU may use this serial address as its physical address
for performing MAC-layer initialization functions with the delivery system.

Set_Physical_AddresRequest (STU to NIU)

Parameter Byte # Description
1 1 Protocol Discriminatof001)
2 2 Set_Physical_AddresRequest Cod4H)
3 3-10 NIU Physical Address (equal to STU Serial Address)
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Set_Physical_AddresSonfirm (NIU to STU)
Parameter Byte # Description
1 1 Protocol Discriminatof001)
2 2 Set_Physical_AddresSonfirm Codg07H)
3 3 Command Response Code
O00H - NIU physical address registered
FFH - Registration rejected
Thg NIU may respond to the STU by confirming the successful write of the physical addressin|[the NIU’s

NIU
If th
def
<<

12.

The
ST
NIU
cles

_Config table (‘OOH’ code), or by indicating that tBet Physical Addresgquest was rejected
e NIU rejects thé&set_Physical Addresgquest, the STU shall re-send 8et_Physical Address
ned by the <<timeout>> interval, and shall issiReaet NlUrequest once it has exceeded the
btry_count>> parameter.

B.2.4 Set Network Address

Set_Network _Addresiinction is used to define a new NIU/STU intéiface address that is stq
J’'s and NIU’s Dynamic Configuration tables (see subclauses 12/5:3.1 and 12.5.2.1 respect
/STU interface address is an E.164 ATM format NSAP (20 octet) value. The STU may use

(FFH code).
bguest as

red in the
vely). The
this function to

ir the registered NIU/STU interface address value to a new‘E.164 NSAP format value or a null value, as

degmed appropriate by the STU.
Set| Network_AddresBequest (STU to NIU)
Parameter Byte # Description
1 1 Protocol Discriminatof001)
2 2 Set_Network AddresRequest Codé8H)
3 3-22 New NIU/STU-Interface Address (E.164 ATM Format NSAP)

Set| Network _Addres€onfirm (NIJ to STU)
Parameter Byte # Description
1 1L Protocol Discriminatof001)
2 2 Set_Network_Addres€onfirm Codg(OBH)
3 3 Command Response Code
00H - NIU/STU interface address registered
01H - NIU/STU interface address cleared
FFH - Registration rejected
12.3.2.5 Get_Network_Time

TheGet_Network _Timédunction is used by the STU to get the current system time. The NIU may either maintain
a real time clock from the periodic time-stamps that are received from the delivery system or it may simply wait
for the next time-stamp message to forward to the STU. The STU shall maintain a real time clock, which it shall
synchronize with the system clock at initialization and then every 24 hours thereafter. The system time is
maintained as a 32-bit integer quantity that represents the nuntBkrbail Positioning System seconds since 12

am, January'$ 1980. A GPS to UTC (Universal Coordinated Time) offset is also provided as an unsigned

Ol
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integer. This offset which represents the whole seconds difference between the GPS and UTC standards is
subtracted from the GPS time to yield UTC.

Get_Network TimeRequest (STU to NIU)

Parameter Byte # Description
1 1 Protocol Discriminatof001)
2 2 Get_Network_TimeRequest CodéOCH)

Get_Network_TimeConfirm (NIU to STU)

Parameter Byte # Description
1 1 Protocol DiscriminatofO01)
2 2 Get_Network_TimeConfirm Codg(OFH)
3 3 Command Response Code

00H - System time appended
OFH - System time not available
FFH - Request Rejected

4 4-7 System Time (GPS Seconds)
5 8 GPS to UTC Offset
6 9-12 RESERVED by DAVIC for Future Usé

12.4 AO Local CBD management

The A0 €BD control functions are used to configure;and control AO interface resources for any appl|cation
running :En the STU. After the initialization process is completed, the NIU may be required to monitof and

respond fto MAC messaging from the Network Control, as well as handle data to or from the STU asfociated with
the defadllt connection only. The bulk of theyAO CBD control messages are associated with the estallishment and
release ¢f connections between the NIU and STU to allow for changing network and application reguirements

following| initialization.

12.4.1 |Connection set-up.

For STUp connected to access networks (Al or A1*) with interactive back channel capability, all
session/¢onnection setsups are initiated by the STU with a set-up request to the Session Resource Control or
Network|Control entities (via DSM-CC U-N or Q.2931 respectively). Once the set-up request is recejved by the
Session Resource Control or Network Control, a process is started to set-up the connection requested. The NIU
exchanggs control messages particular to its access network to establish the requested connection fo the NIU.

For STUp connected to dellvery systems Wlth broadcast only capablllty (e.g., Satelllte MMDS) the NIU shall
provide Se 16566-6 clause 6.5.
Note that the Sl is a mandatory component of any MPEG Transport Stream carrled by a DAVIC-compliant
delivery system. Within the SI, information is available about the physical parameters of the various MPEG-2
Transport Streams accessible via the delivery system. These parameters address: RF-frequency, FEC,
demodulation etc. and are carried in delivery_system_descriptors as defined in clause 6.2.6 of ETS 300 468.

From the viewpoint of AQ, theCONNECT andLCONNECT_ACKNOWLEDGEmessaging is required to
complete existing connections from the NIU to the STU over the A0 Bi-directional Bus or the High Speed
Downstream Bus. ALCONNECT request is sent by the STU to the NIU to forward the CBD information so the
NIU may ‘route’ the existing connection to one of AQ’s available data buses. The
LCONNECT_ACKNOWLEDGEmMessage is sent from the NIU to the STU to confirm that the NIU has
performed the ‘route’ function.
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In case of broadcast only delivery systems and iLt@NNECT message refers to the broadcast information,
the LCONNECT message will contain the required physical parameters using a relevant
delivery_system_descriptors as defined in clause 6.2.6 of ETS 300 468.

12.4.2 Connection release

The CBD release process is also initiated by a message sent by the STU. The CBD Connection Release process is
only used to manage connections across the A0 Bi-directional bus. The High-Speed Downstream Bus and Analog
Pass-Through Bus may only support one virtual connection at a time. Subsequently, for these “single connection”
busses eachCONNECT message supersedes the previIdDONNECT message, and AlRELEASE message

is not necessary.

For STU’s connected to access networks with interactive back channel capability, DSM-CC U-N or Q.2931
messages will be exchanged with the Service/Connection Control to tear down the established connection to the
NIU. An LRELEASE request is required by the STU to inform the NIU that the connection corrgsponding to a
particular CBD has been released. Similarly, STUs connected to delivery systems with broadeast only capability
may simply use theRELEASE message to ‘disconnect’ a particular CBD connection from the Bj-directional

Bug.

In dither the interactive or broadcast cases, the NIU confirms the release of the patticular CBD|connection with
the| RELEASE_ACKNOWLEDGEmessage. Further, th&@ELEASE_ ACKNOWLEDGEmessage may be

used to indicate the NIU’s failure to comply with BBONNECT message for either the Bi-directional Bus or the
High Speed Downstream Bus.

12}4.3 Local CBD messages

Theg format for these messages consists of a protocol discrimipator, a message type field, a copnection index, and
various message dependent fields. The information contents for each message type differs angl is described in the
follpwing table:

Message Type Direction Use Information Element
LCONNECT STU-->NIU Request for a virtual | AO Physical bus
(Message Code = 11H) connection to be identifier, CBD

forwarded from the | Connection Index, CBBD
NIU to the STU. Optional Data Lengtl,
and CBD Optional Data.
LCONNECT _ NJU>->STU Verify that requested CBD Connection Ind¢x,
ACKNOWLEDGE virtual connection CBD Optional Data
(Message Code = 12H) has been forwarded.| Length, and CBD
Optional Data.
LRELEASE STU-->NIU Notify the NIU that | CBD Connection Indéx,
(Message Code 521H) virtual channel is no | CBD Optional Data
longer/not currently | Length, and CBD
available Optional Data.
LRELEASE NIU-->STU Verify to the STU Cause code, CBD
ACKNOWLEDGE that virtual channel i3 Connection Index, CBD
(Message Code = 22H) no longer/not Optional Data LengtH,
currently available | and CBD Optional Data.
|

12.4.3.1 The LCONNECT message

The LCONNECT message shall be sent by the STU instructing the NIU to forward a specific connection to the
STU. This message contains a Connection Block Description (CBD) uniquely identifying a specific virtual
connection established at the NIU. The CBD contains two fields. The first field is a Connection Index which
uniquely identifies virtual connection established at the NIU. The second field called “CBD -- Optional Data”
which contains necessary information for the NIU to find the requested connection (e.g., frequency, time slot,
etc.). Finally, the.CONNECT message tells the NIU on which physical bus to ‘route’ the virtual connection to.
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In case of broadcast only delivery systems and iLtB®NNECT message refers to the broadcast information,
the Connection Index shall be ‘000000’ and the CBD field shall consist of the delivery_system_descriptor which
applies to the particular delivery system which is being accessed by the NIU.

In case of an NIU equipped with a PSTN/ISDN return channel, andlif@BNNECT message refers to the
information carried over the PSTN/ISDN return channel, the Connection Index shall be ‘000001’ and the CBD

field shal

| consist of the telephone_descriptor as specified in clause 6.2.27 of ETS 300 468.

The coding of th& CONNECT message payload is described in the following table:

LCONNECT (STU to NIU)

of the A0

Parameter Byte # Description
1 1 Protocol Discriminatof001)
2 2 Message TypélL1H)
3 3 Physical Port Identifier
4 4-6 CBD -- Connection Index
5 7 CBD -- Optional Data Length (in bytes)
6 8-262 CBD - Optional Data
The first joctet of the message payload is a protocol discriminator, which is coded'as*001.”
The secgnd octet of the message payload identifies the message type (“11H”is-Coded to ideN&ECT
messagsq).
The third octet of the message is the physical bus identifier. This valugiidéntifies which physical bus
interface|that will carry the data for the CBD connection. These values are:
“1” = Bi-directional Control Bus
“2" = High-Speed Downstream Bus
“3" = Analog Pass-Through Bus
(See ISQ/IEC 16500-4 for more information concerning these data buses.)
The fourth, fifth and sixth octets describe the unigue Connection Index for the CBD.
The sevénth octet describes the length (in bytes) of the Optional Data information portion of the Connection
Block Dgscriptor (CBD). The size of this fi€ld fixes the maximum value of the variable length CBD information
to 255. A value of 0 indicates no Optional Data (e.g., as in an end-to-end ATM delivery system).
The remdining portion of theCONNEET message is the Optional Data information. This Optional Dafa is used
by the N|U to in some delivery systems (e.g., frequency or time slot identifiers) to locate the requested
connectipn.
12.4.3.4 The LCONNECT _ACKNOWLEDGE message
The LCONNECT AACKNOWLEDGEmMessage shall be sent from the NIU to the STU to verify the recgipt of a
LCONNECT message, and the successful forwarding of the requested connection. The
LCONNECT (ACKNOWLEDGEmMessage provides CBD connection informationdl connection index gnd

optional

nformation) to confirm the STUISCONNECT message.

The format for th& CONNECT _ ACKNOWLEDGEmessage is described in the following table:

LCONNECT_ACKNOWLEDGE(NIU to STU)

Parameter Byte # Description
1 1 Protocol Discriminatof001)
2 2 Message Typ€lL2H)
3 3-5 CBD -- Connection Index
4 6 CBD -- Optional Data Length (in bytes)
5 7-261 CBD -- Optional Data
The first octet of the message payload is a protocol discriminator, which is coded as “001.”
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The second octet of the message payload identifies the message type (“12H” is coded to identify a
LCONNECT_ACKNOWLEDGEmessage).

Octets three to five contain the local Connection Index for the virtual connection that the NIU has acknowledged.

The remaining octets of the message consist of a Optional Data Length (1 octet) and Optional Data (up to 255
octets). The Optional Data Length defines the length of the optional information data (in bytes). A value of 0 in
the information length field indicates no Optional Data.

12.4.3.3 The LRELEASE message

The LRELEASE message shall be sent from the STU to the NIU to indicate the disconnection of local
connections across the A0 Bi-directional Bus. Note that for the High-Speed Downstream Bus and Analog Pass-
Through Bus, th&é RELEASE message is not reqwred (each succeskﬁ@NNECT supersedes the prewous

LRELEASE (STU to NIU)

Pdrameter Byte # Description
1 1 Protocol Discriminatof001)
2 2 Message Typ€1H)
3 3-5 CBD — Connection Index
4 6 CBD - Optional Data Length (in bytes)
5 7-261 CBD - Optional Data

Thq first octet of the message payload is a protocol discriminator, which is coded as “001.”
Thg second octet of the message payload identifies the message.type (“21H" is coded to ideEllfiy ASE
mesgsage).

Octgts three to five contain the connection index to be refeased. Octet 6 provides the length (in bytes) of the
Optional Data; a value of 0 indicates no Optional Data‘This Optional Data, if present, begins with octet 7 and
may continue for a total of 255 bytes (e.g., octet 261).

12.4.3.4 The LRELEASE ACKNOWLEDGE message

ThgLRELEASE_ACKNOWLEDGEmessage'shall be used to verify the disconnection of AO intgrface resources,
or §imply to indicate the failure oflEICONNECT message. The NIU shall recognize the limits of bpth the

delivery system virtual channel capagity and the AO interface virtual channel capacity. The format of this message
is described in the following table:

LRELEASE_ACKNOWLEDGE(NIU to STU)

Parameter Byte# Description
1 1 Protocol Discriminator (001)
2 2 Message Type (22H)
3 3 Cause Code (see below)
3 4-6 CBD -- Connection Index
4 7 CBD -- Optional Data Length (in bytes)
5 8-262 CBD -- Optional Data

Tlﬁr- firet Antat Af thn mnaccann navdaad 1c A nratanAl A
1St BEeter-BrttHeTHESSag PRy 1ot S protBcor b

The second octet of the message payload identifies the message type (“22H” is coded to identify a
LRELEASE_ACKNOWLEDGEmessage).

The LRELEASE_ACKNOWLEDGECcontains a one octet code to describe the cause of the release. These release
cause codes are:

01 = connection does not exist
02
03

NIU capabilities exceeded

delivery system capabilities exceeded
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04 = unspecified

05-FF

reserved for future use

Octets 4 to 6 contain the Connection Index that has been released. Octet 7 provides the length (in bytes) of the
Optional Data; a value of 0 indicates no Optional Data. This Optional Data, if present, begins with octet 8 and
may continue for a total of 255 bytes (e.g., octet 262).

12.5 Status and diagnostic functions

The A0 status functions are used to monitor configuration and statistics information on both the NIU and STU.
Both modules maintain configuration and status tables that may be read by their respective peer. Most of the
status functions defined in A0 are solicited configuration and status requests. The two exceptions to this are the
STU_AliveandNetwork_Statusndications.

TheSTU
functiona
its statug

The Netw
change i

Both the
theGet_|
Clear_S]
applicati

managelnent agent.

12.5.1

AO has t
message
primitive

12.5.2
12.5.2.1

The NIU
Get_NIU

| Aliveindication is a periodic message from the STU to the NIU to let the NIU know that ityiS
| and active. The STU includes its current status in this indication and expects the NIU0 16
to complete this messaging.

ork_Statudgndication is an unsolicited message from the NIU to inform the STU-of & notewo
N the state of either the NIU or the access sub-network.

NIU and the STU have the capability to get configuration and statistics infarmation from the
NIU_Config Get_NIU_StatsClear NIU_StatsGet STU_ConfigGet_ STU_Statand
'U_Stat$unctions. The STU will use the information it gathers from the-NIU for diagnostic
bns. The NIU may gather the configuration and statistics information-from the STU for a prog

Diagnostic primitives

s. The NIU may forward ASCII text strings for display by the attached STDispley_Message
(see subclause 12.5.5.7) is used to accomplish.this function.

NIU table formats

NIU configuration table format

maintains its configuration.parameters in a table that may be requested by the STU via the

still
spond with

rthy

ir peer with

Xy network

ne provision that allows the NIU to use the display résources controlled by the STU to display diagnostic

| Configmessage (see subclause 12.5.4.4). The information in this table is static and is readl only.
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Parameter

Description

NIU Static Config Table ID

Unique identifier for the Static NIU Configuration Table.

Static_Config_Table Length

Length of this table in bytes.

NIU_Physical _Address

Unique physical address for this NIU.

Major_Version

Major version number for this NIU.

Minor_Version

Minor version number for this NIU.

NIU_Broadcast

0 = None; 2 = MPEG Sl table; 3 = Switched Video Broadcast

DAVIC_NIU_Sig_Type

0 =0Q.2931; 1 = DSM-CC U-N; protocol for signaling to either
the Session Resource Manager or Network Control entities in

the delivery system.

DAVIC_SRM_Type

0 = First Party; 1 = Proxy; signaling mode to be used for Q.R931

signaling protocol to either Session Resource Manager or

Network control entity Iin the delivery system.

NIU] AO_Level

000 = Internal AO, Level “A”, no analog passcthrough
001 = Internal AO, Level “B”, no analog pass-throyigh
010 = External A0, Level “A”, no analog/pass thrgugh
011 = External A0, Level “B”, no analog’pass thrgugh
100 = Internal A0, Level “A”, analog.pass through| capable
101 = Internal AO, Level “B”, andleg pass through| capable
110 = External AO, Level “A”, analog pass through capable
111 = External AQ, Level ‘B*.analog pass througl capable

Max PDU_Size

Maximum Packet Data‘Unit size (including all hgaders and
overhead) that may be handled by this NIU on both the

downstream and upstream channels, on the Bi-difectional Cg

Bus, measured inbytes.

Rx_PBuffer_Capacity

Total numbeér of bytes of receive (downstream) buffer spacg for

the Bi-directional Cell Bus.

Tx_Buffer_Capacity

Total number of bytes of transmit (upstream) buffer space for

the Bi-~directional Cell Bus.

In gddition to its static configuration, the NIU\also maintains a dynamic configuration table. The
only to the STU and may also be obtained-byGle¢ NIU_Configmessage (see subclause 12.5.4.41).

se values are read

Parameter Size Description
(bytes)
NIU| Dynamic_Config_Table 1D 1 Unique identifier for the Dynamic NIU Configuration Table.
Dynpmic_Config_Table_Length 1 Length of this table in bytes.
RESERVED 4 RESERVED by DAVIC for Future Use
NIUJSTU_Interface_Address 20 Assigned NIU/STU interface address, E.164 ATM format
NSAP. This is set via DIIP (subclause 8.4) or the
Set Network Addressiessage (subclause 12.3.2.4)
NIU| Logical Address 5 Logical address derived from the NIU/STU _Intefface Address

12.5:2.2 NIU statistics table format

The NIU maintains network traffic statistics in a table that may be requested by the STU. This table may be
cleared by the STU with thelear_NIU_Statsfunction (see subclause 12.5.4.6).
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Parameter Size Description
(bytes)

NIU Stat Table ID 1 Unique identifier for the NIU Statistics Table.
Stat Table Length 1 Length of this table in bytes.
Stat Start Time 5 Date/Time of LasClear NIU Stats
DS Pkts Total 4 Total Downstream SDUs Received (Non-Null)
DS Pkts Erred 2 Erred Downstream SDUs Received
App_SDUs RXx 2 Application SDUs Received
App_SDUs Tx 2 Application SDUs Transmitted
NACKS Recvd 2 Total number of NACKSs received for upstream traffic

12.5.3 [SHd-tableformats
12.5.3.) STU configuration table format
The STU maintains its configuration parameters in a table that may be requested by the-NIU via the
Get_STU_Confignessage (see subclause 12.5.5.3). The information in this table is static’and is read only.
Parameter Size Description
(bytes)

STU Config_Table 1D 1 Unique identifier for the STU Configutation Table.
Config_Tphble_Length 1 Length of this table in bytes.
Serial Ndmber 6 Serial Number for this STU.
Major_Vdrsion 1 Major version number for this STU.
Minor_Vdrsion 1 Minor version number fof,this STU.
STU_AOQ |Level 3 000 = Internal AO, Level)*A”, no analog pass through

001 = Internal AQ, Level “B”, no analog pass through

010 = External AQyLevel “A”, no analog pass through

011 = External AD, Level “B”, no analog pass through

100 = InternalhAO, Level “A”, analog pass through capable

101 = Internal A0, Level “B”, analog pass through capable

110 =.External A0, Level “A”, analog pass through capable

111 =-External AQ, Level “B”, analog pass through capable
In additign to its static configuration, the'STU also maintains a dynamic configuration table. These values are
read only to the NIU, and may also be obtained byae STU_Confignessage (see subclause 12.5.5.3).

Parameter Size Description
(bytes)
STU Dynamic_Config .Table ID 1 Unique identifier for the Dynamic STU Configuration Tablg.
Dynamic| Config_TahleiLength 1 Length of this table in bytes.
RESERVED 4 RESERVED by DAVIC for Future Use
NIU/STU| Interface”Address 20 Assigned NIU/STU interface address, E.164 ATM format
NSAP. This is set via DIIP (subclause 8.4) or the
Set Network Addressiessage (subclause 12.3.2.4)

STU Logical_Address 5 LCogical address derived from the NTU/STU Interface_Address

12.5.3.2 STU statistics table format

The STU maintains statistics in a table that may be requested by the NIU. This table may be cleared by the NIU
with theClear_STU_ Statfunction (see subclause 12.5.5.5).
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Parameter Size Description
(bytes)
STU Stat Table ID 1 Unique identifier for the STU Statistics Table.
Stat Table Length 1 Length of this table in bytes.
Up_Time 4 Up time for this STU (time, moduld*2n hundredths of a second singe
the STU was last re-initialized)

12.5.4 STU to NIU messages

This section describes the messages that are supported and initiated by the STU to the NIU. In addition, the
appropriate and expected NIU responses are defined.

12.6.4.1 STU_Shut_Down

ThgSTU_Shut_Dowrfunction is used by the STU to indicate to the NIU that it will be resetting. All connections
established by the STU shall be terminated and the NIU shall waitfake_Uprequest from the STU as at
power-up.

STWU_Shut_Downindication (STU to NIU)

Parpmeter | Byte # Description
1 1 STU_ Shut Downndication Code (25H)
2 2 STU Shut Down Data

OOH - Time out reset

01H - STU System error reset

02H - User Requested (Front Panel)
03H - Service Provider Requested
FFH - Restart

STWU_Shut_DowrResponse (NIU to STU)

Parameter | Byte # Description

1 1 STU_ Shut DowrRésponse Code (26H)

12.5.4.2 Reset_NIU

Reget_NlUallows the STU to either perform a “soft” reset or completely re-initialize (*hard” resdt) the NIU. A
soff reset will cause the N1U to terminate all connections except for the default connection.

Ong¢e this message'isireceived by the NIU, a response is sent to the STU and then the NIU shall execute the
specified reset level. The NIU shall wait forNeake_Uprequest from the STU following the reset.

Reget NIUReguest (STU to NIU)

Parameter Byte # Description
1 1 Reset NIURequest Code (28H)
Z Z Reset Level

OOH - Soft reset
FFH - Hard reset
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Reset_NIUConfirm (NIU to STU)

Parameter Byte # Description
1 1 Reset NIUConfirm Code (2BH)
2 2 Return Code

OOH - Reset accepted
FFH - Reset rejected

12.5.4.3 STU_Alive

TheSTU_Alivemessage originates from the STU and is used to indicate, on a regular frequency, that the STU is
still functional and active. This message shall be sent to the NIU at least every <<STU_alive_period>>.

The mes
The STU

STU_Ali

age IS comprised of the message header pius current statas information regarding the state of the STU.

will always initiate th8 TU_Alivemessage exchange.

elndication (STU to NIU)

Parameg

ter

Byte #

Description

1

1

STU_Alivelndication Code (31H)

2

2-5

RESERVED by DAVIC for Future Use

STU_Ali

eResponse (NIU to STU)

Paramg

ter

Byte #

Description

1

1

STU_AliveResponse Code (32H)

2

2-5

RESERVED by DAVIC for Future Use

12.5.4.4

Get_NIU
content ¢
Table. T

Get_NIU_Config

| Configreturns the NIU’s configuration tablésto the STU. Section 12.5.2.1describes the fomat and
f these tables. The Static Configuration table is returned first, followed by the Dynamic Cor{figuration

his information may be utilized by diaghostics applications within the STU system.

Get_NIU| ConfigRequest (STU to NIU)
Parameter Byte # Description
1 2 Get NIU .ConfigRequest Code (34H)
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Get_NIU_ConfigConfirm (NIU to STU)

Parameter Byte # Description
1 1 Get NIU_ConfigConfirm Code (37H)
2 2 Command Response Code
00H - Get configuration request accepted (NIU configuration table attacphed)
FFH - Get configuration request rejected
3 NIU Static Configuration Table
3 Unique identifier for the Static Configuration Table.
4 Length of this table in bytes.
5-10 NIU Physical Address
11 Major version number for STU.
12 Minor version number for STU.
13 NIU Broadcast Capabilities
14 NIU Signaling Capabilities (Q.2931 or DSM-CC U-N)
15 NIU SRM Capabilities (first party or proxy)
16 NIU AO Capabilities
17-18 Maximum Packet Data Unit size (in bytes)
19-20 Receive Buffer Space (in bytes)
21-22 Transmit Buffer Space (in bytes)
4 NIU Dynamic Configuration Table
23 Unique identifier for Dynamic Configuration Table.
24 Length of this table in bytes.
25-28 RESERVED for future use by DAVIC (€.g., bit masked registers)
29-48 Assigned NIU/STU interface address (E.164 NSAP)
49-52 Logical NIU address (derived. fram E.164 NSAP)

12.6.4.5 Get_NIU_Stats

Gefl NIU_Statgeturns the NIU's statistics tablete’the STU. Section 12.5.4.5 describes the format and content of
this|table. This information will be utilized by diagnostics applications within the STU system.

Getfl NIU_StatsRequest (STU to NIU)

Pdrameter Byte # Description

1 1 Get NIU. StatsRequest Code (38H)

Gefl NIU_StatConfirm (N{U to STU)

Pdrameter Byte # Description
1 1 Get _NIU_StatsConfirm Code (3FH)
2 NIU’s Statistics Table
2 Unique identifier for the NIU Statistics Table.
3 Length of this table in bytes.
4-8 Date/Time of LasClear_NIU_Stats
9-12 Total Downstream SDUs Received (Non-Null)
13-14 Erred Downstream SDUs Received
15-16 Application SDUs Received
17-18 Application SDUs Transmitted
19-20 Total number of NACKSs received for upstream traffic

12.5.4.6 Clear_NIU_Stats

Clear_NIU_Statsallows the STU to clear the statistics table maintained by the NIU (see subclause 12.5.4.6 for
table format).
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Clear_NIU_StatsRequest (STU to NIU)

Parameter | Byte # Description

1

1 Clear NIU StatsRequest Code (40H)

Clear_NIU_StatsConfirm (NIU to STU)
Parameter | Byte # Description
1 1 Clear_NIU_StatsConfirm Code (43H)
2 2 Command Return Code
OOH - Clear statistics executed
FFH - Clear statistics rejected
12.5.5 |NIU-to-STU messages
This section describes the messages that are supported and initiated by the NIU to the STU.,In’addition, the

approprigte and expected STU responses are defined.

12.5.5.)] Network_ Status
The Network_ Statusndication is sent from the NIU to the STU upon the detection of a critical changq in the
NIU’s or jnetwork’s state. This indication may range from an event (such as the-default connection bging
established) to a serious problem with the connection to the network (i.e., ne.eommunications with the head-end).
No respgnse is required to be sent from the STU to the NIU. This indication is an unsolicited message to the STU.
Network] Statudndication (NIU to STU)
Parameter Byte # Description
1 1 Network Statudndication Code(8CH)
2 2 Status Descriptor Code
00H - Default connection-established, Global Connection ID appended
01H - NIU controlledresource failure
FFH - NIU fatal errordetected, shutdown/reset eminent
3 3-5 Initialization CBD_ ¢ ,Connection Index
6 Initialization CBD*-- Optional Data Length
7-261 Initialization*CBD -- Optional Data
12.5.5.21 Reset STU
Reset_SJTWallows the NIU to either perform a “soft” reset or completely re-initialize (“hard” reset) the[STU. A
soft reset will cause the SThto terminate all sessions and connections except for the default connegtion.
Once this message is received by the STU, a response is sent to the NIU and then the STU to execute the
specified reset level~The STU shall senfake Uprequest to the NIU following the reset.
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Parameter Byte # Description
1 1 Reset NIURequest Code (29H)
2 2 Reset Level

OOH - Soft reset
FFH - Hard reset

Reset_STUWConfirm (STU to NIU)

Parameter Byte # Description
1 1 Reset NIUConfirm Code (2AH)
2 2 Return Code

00H - Reset accepted

EEH . Reset rnjinr‘fnrl

12.6.5.3 Get _STU_Config

ThgGet_STU_Configmessaging is initiated with a request by the NIU to the STU to forward its
tables (as defined in subclause 12.5.3.1). The Static Configuration table is returnedfirst, follow

Configuration Table.
Gef STU_ConfigRequest (NIU to STU)

Parameter Byte # Description

1 1 Get STU_ConfigRequest Code (90H)

Gef STU_ConfigConfirm (STU to NIU)

Pdrameter Byte # Description
1 1 Get STU_ConfigConfirm €ode (93H)
2 2 Command Response Code
00H - Get canfiguration request accepted (STU configuration|table attag
FFH - Get configuration request rejected
3 STU Static Configuration Table
3 Uniqueidentifier for the Static Configuration Table.
4 Length of this table in bytes.
5-10 Serial number for this STU.
11 Major version number for STU.
12 Minor version number for STU.
13 STU A0 Level: STU A0 Capabilities
4 STU Dynamic Configuration Table
14 Unique identifier for Dynamic Configuration Table.
15 Length of this table in bytes.
16-19 RESERVED by DAVIC for Future Use
20-39 Assigned NIU/STU interface address (E.164 NSAP)
40-44 Logical NIU address (derived from E.164 NSAP)

12.5.5.4 Get_STU_Stats

configuration
ed by the Dynamic

hed)

TheGet_STU_Statsnessaging is initiated with a request by the NIU to the STU to forward its statistics table (see

subclause 12.5.5.4 for table format).
Get_STU_StatRkequest (NIU to STU)

Parameter Byte # Description

1 1 Get STU_StatRequest Code (94H)
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Get_STU_Stat€onfirm (STU to NIU)

Parameter

Byte #

Description

1

1

Get STU_Stat€onfirm Code (97H)

2

2

Command Response Code
OO0H - Get statistics request accepted (STU statistics table attached)
FFH - Get statistics request rejected

5-8

STU Statistics Table
Unique identifier for table.
Length of this table in bytes.
Up time for this STU.

12.5.5.5

Clear_S]
table forat).

Clear_S]

Cleal_S1U_Slals

[U_Statsallows the NIU to clear the statistics table maintained by the STU (see subclause 1

'U_Statfkequest (NIU to STU)

Parameter

Byte #

Description

1

1

Clear STU_StatRequest Code (98H)

Clear_S]

[U_Stat€onfirm (STU to NIU)

Parameter

Byte #

Description

1

1

Clear STU_Stat<onfirm Code (9BH)

2

2

Command Return Code
OOH - Clear statistics executed
FFH - Clear statistics rejected

12.5.5.6

Get_STU
used by

Get_STU

Get_STU_Qsize

Qsizeeturns the number of cells in thelSTU’s Bi-directional Cell Bus buffer. This informati
he NIU to negotiate more upstream bandwidth in delivery systems capable of such feature

_Qsiz&equest (NIU to STU)

D.

Paramgter

Byte #

Description

1

2

Get STU) Qsiz&equest Code (A0H)

Get_STU

- Qsiz€onfirm (STU to NIU)

Paramgter

Byte #

Description

1

1

Get NIU_QSizeConfirm Code (A1H)

2

2

STU’s Queue Size (in cells); if more than 255 cells waiting, value = 255

12.5.5.7

Display Message

Display_Messagallows the NIU to display diagnostic messages on the display resources maintained by the

STU.

Display_Messag®equest (NIU to STU)

Parameter Byte # Description
1 1 Display Messag®equest Code (9CH)
2 2 LED bit mask
3 3-35 Message to be displayed (ASCII string, null terminated)
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Display_Messag€onfirm (STU to NIU)

Parameter Byte # Description
1 1 Display Messag€onfirm Code (9FH)
2 2 Command Return Code

OO0H - Display message executed
FFH - Display request rejected

12.6 Logical parameter definitions
This section contains the definitions for all logically defined parameters throughout this document.

<<MaxDS_DU_Size> - Maximum Downstream Data Unit Size, the maximum size (in bytes) of
downstream data units that may be handled by the NIU. This value is 1024 bytes.

<<MaxUS_DU_Size> - Maximum Upstream Data Unit Size, the maximum size (in bytes) of upstream data
units that may be handled by the NIU. This value is 1024 bytes.

<<retry_count> - Number of times that a message is re-sent before assuming(that the NIU or STU’s
respective peer is not responding. This value is 10.

<<wake_up_timeout> - Time-out period that STU should wait after sending’a Wake_Up request to the NIU
before sending another Wake_Up request. This value is 5 seconds.

<<STU_alive_period> - Frequency at which STU_Alive messages are sent to the NIU by the STU. This
value is 5 seconds.

13. STU dataport

Forliso/ec 16509 there are three tools described for the‘STU Dataport:

1. A STU Multimedia Dataport (normativebhis.interface is specified for the support of MPHG based
services to peripheral video devices (such as DVD players and Digital VCRs) and support of IP services
to peripheral PC devices. This is an IEEE 1394 interface.

2. A STU PC Dataport (informativejhis interface is specified for the support of IP serviced to peripheral
PC devices.

3. A STU Parallel Dataport (infermative}his interface is specified for the support to commpnly existing
parallel peripheral devices-(e.g., printers).

Seg ISO/IEC 16500-4 clause-9;.for more information regarding the physical layer of the STU Djataport.

13|1 Protocol stacks for STU dataport

Thg following describe the protocol stacks for the two generalized services supported over the [STU Multimedia
Datpport. Protocolstacks for the informative specifications are not shown.
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13.1.1 Protocol stacks for the STU multimedia dataport — MPEG based services

13.1.2 Protocol stacks for the STU multimedia dataport — IP based services

STU RP2 Terminal Device
MPEG-TS
IEC 61883 IEC 61883
IEEE 1394 Physical IEEE 1394 Physical
Layer Layer

13.2 S

The support of IP services over IEEE 1394-1995 requires an asynchronqus‘write packet with paylog
entire LLUIC/SNAP packet or possibly fragments of an LLC/SNAP packet_Fragments are necessary g
asynchrgnous write packet is smaller than the LLC/SNAP packet. This fragmentation is called link-fr
Link-fragmentation is not to be confused with IP fragmentation.

13.2.1

The MTU size is 2024 bytes. A 2024 byte MTU allows-a single LLC/SNAP packet to be fragmented

S100 as
interface

This exal

payload
total pay!

13.2.2

This sec
1394, lin
Continug
Fragmer

Table 13
link-fragr
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STU RP2 Terminal Device
IP
LLC/ SNAP LLC/SNAP
IEEE 1394 Physical IEEE 1394 Physical
Layer Layer

upport of IP services over the STU multimedia dataport

MTU size

nchronous write packets. Furthermore, an‘MTU size of 2024 does not require fragmentatid
5 if a packet is equal to the MTU size.

Df the first link-fragment is 500’bytes; the payloads of the last three link-fragments are 508
oad is 2024 = 500 + (508.*)3).

Encapsulation

ion describes the encapsulation of all layers of all types of link-fragments. The layers inclug
K-fragmentheader, and the LLC/SNAP header. The link-fragment types are Begin of Packe
tion of Packet (COP), End of Packet (EOP), and Single Fragment Packet (SFP). See the L
tation section for details of link-fragment types.

.1 specifies the entire encapsulation format of a the first fragment of an LLC/SNAP packet ¢

d being an
nytime the
hgmentation.

nto four
n on S400

Mple of a 2024 byte packet over an.$100 interface explains how the number 2024 bytes was derived. The
size of the link-fragment header is 4 bytes{the LLC/SNAP header is 8 bytes. The first link-fragment
LLC/SNAP and link-fragment headers;the’last three link-fragments include just the link-fragment he

ncludes the
ader. The
ytes. The

e the IEEE
t (BOP),
nk-

r a single

NeNnt packet (SFP). This includes the 1394 header, the link-Tragment header, and the LLC/SNAP header.
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Table 13.1 — Encapsulation Format of BOP or SFP

quadlet

octet 1

octet 2

octet 3

octet 4

1

IEEE 1394 Async Write

IEEE 1394 Async Write (cont.)

IEEE 1394 Async Write (cont.)

IEEE 1394 Async Write (cont.)

IEEE 1394 Async Write (cont.)

Link-fragment Header

LLC

SNAP

SNAP (cont.)

©| 0| N ©of O ] W N

SNAP Packet Payload Data

Tahle 13.2 specifies the format of link-fragments that are not the first link-fragmentof the packe

single link-fragment packet (SFP).There is no LLC/SNAP header.

Table 13.2 — Encapsulation Format of EOR.6*COP

t or are not a

quadlet

octet 1

octet 2

octet 3

pctet 4

1

IEEE 1394 Async Write

IEEE 1394 Async Write (cont.)

IEEE 1394 Async Write (cont.)

IEEE 1394 Async Write (cont.)

IEEE 1394 Async Write (cont.)

Link-fragment Header

~N| O O A WON

SNAP Packet Payload Data (continued from last link-fragment)

Tahle 13.3 specifies the format.ofithe 1394 Async write packet header.

Table 13.3 — Async Write Packet Header

quadlet octet 1 octet 2 octet 3 pctet 4
1 destination Node ID tlrt tcode pri
2 source Node ID Offset
3 Offset (cont.)
4 data length l Extended TCade
5 Header CRC

Notes: The format of this packet matches a standard Async Write. These comments are only present
to explain specific values shown in specific fields. For more details of the specific header fields, see
IEEE 1394-1995 specification. The offset value of OXFFFFFFFFFFFF is used for broadcast 1394
packets. 1394 broadcast messages include ARP requests. The offset specified in the ARP response
information associated with a specific node must be used for unicast 1394 messages. ARP responses
are 1394 unicast messages.

The source node ID from the 1394 async-write packet is used to associate a single Link-fragment with an

LLC/SNAP packet. A sequence number is used to maintain the order of link-fragments.
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Table 13.4 specifies the format of the link-fragment header.

Table 13.4 — Link-fragment Header Format

quadlet octet 1 octet 2 octet 3 octet 4
1 Stream Type = 0x0( Source 1394 Node ID seq num, 6 hits Fra
(LLC/SNAP) Type, 2
bits
Notes
1. The value of the stream type shall be 0x00 to define LLC/SNAP streams.
2. The value of the source Node ID shall be the same as the source Node ID of the 1394 async write
a ombined
|th the sequence number and Irnk fragment type to assemble a packet
3. link-fragments from a single LLC/SNAP packet are ordered and assembled using thetsequence number.
he sender shall continuously increment this number after every fragment is transmitted. This number
shall NOT be reset to zero at the end of transmitting all the link-fragments of a single packe{. The values
f the 2 bit fragment types shall be 0x00 for single fragment packet (SFP), 0x@1-for begin of| packet
BOP), 0x02 for continuation of packet (COP), and 0x03 for end of packet (EOP).
LLC/SNAP specifically refers to IEEE 802.2 LLC and IEEE 802.1A Sub Network Aecess Protocol (SNAP). The
SNAP header is used to identify the EtherType Code as listed in RFC 1700, *Assigned Numbers”. IEEE 802.2
LLC Typk One Unnumbered Information (Ul) communication shall be used exclusively.
Table 135 specifies the detailed format of the LLC/SNAP header and yalues.
Table 13.5 — LLC/SNAP Header@nd Values
guadlet octet 1 octet 2 octet 3 octet|4
1 DSAP OxAA SSAP =0XAA CTRL = 0X03 Organ Code
2 Organ Code (cont.) = 0x000000 Ether Type = (0X0800,IP), (0X0806,ARP)
Notes:
The total length of the LLC/SNAR, header shall be 8 octets.
2. The value of DSAP and SSAPR-ih the LLC header shall be OxAA (hex).
3. The value of the Controal (Ctrl) in the LLC header shall be 0x03 (hex).
4. The value of the Organization Code in the SNAP header shall be 0x000000 (hex).
%.  The value of the Ether Type in the SNAP header shall be 0x0800 (hex) for IP or 0x806 (hex) for
ARP.
13.2.3 |Address Resolution Protocol (ARP)
In general, Address Resolution Protocol (ARP) consists of requests and responses to map unknown hardware
addressegs to known IP addresses. In the case of IEEE 1394, the hardware address is called the 1394 address. The
1394 addiress-is a comblnatron of the IEEE 1394 Bus ID, IEEE 1394 Phy ID and IEEE 1394 offset n addition to
lely identify

each node on the network. Other types of networks use the hardware address as the gIobaI unrque identifier. The
1394 address cannot be a unique 1394 node Identifier because the node ID changes when a device is connected or
disconnected from the network.

ARP requests shall be sent to the local bus broadcast Node ID of OxFFBF with the offset of OXFFFFFFFFFFFF.
This Node ID consists of a 10 bit bus ID of 0x3FE and a 6 bit phy ID of Ox3F. The destination information in the
payload of the ARP request is random and has no meaning. DAVIC suggests this portion of the packet be filled
with ones.

ARP Responses shall be unicast messages. The destination information in the ARP response shall be taken
directly from the source information in the ARP request. The source information in the ARP response shall be
derived from information that resides in the responding node.

90
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ARP caches shall be cleared on bus resets.

The format of the ARP request/response packet is shown in Table 13.6.

Table 13.6 — ARP Request/Response Packet

quadlet octet 1 octet 2 octet 3 octet 4
1 Hardware Type = 0x18 Protocol Type = 0x0800
2 SHWalen SWwuidLen SlPaLen DHWalen
3 DWwuidLen DIPaLen Operation: ARP Request/Reply
4 Source Node ID Source IP Unicast Offset

al

Seuree-HR-UnicastOffset{cont)

6 Source World Wide Unique ID

7 Source World Wide Unique ID (cont.)

8 Source IP Address

9 Destination Node 1D Destination IP Unicast Offset
10 Destination IP Unicast Offset*(cont.)

11 Destination World Wide Wnique 1D

12 Destination World Wide/Unique ID (cont.)

13 Destination'IP Address

Notes:
1. The entire ARP header is not described here, justthe portions relevant to this specificgtion. Refer to RFC
826 for more details.
2. The value of the Hardware Type shall be 0x18.
Note: This number iaot an officiakFANA approved hardware type number.
3. SHWalen and DHWalen are the length of the source and destination addresses fespectively. This
includes the offset and the node id. The value of these fields is 0x08.
4. SlPalLen and SWwuidLemnyis the length of the World Wide Unique Id for the source|and destination,
respectively. The value of these fields is 0x08.
5. SlPaLen and DIRalen is the length of the IP address for the source and destinatign, respectively.

6. The IP Unicast.Offsets is used to send all unicast messages by that particular nod¢. It may be
OxFFFFFFRERFFF which is the same as broadcast messages or some other nodg unique value.

7. The World Wide Unique IDs (source and destination) are defined by IEEE 1394-1995.

13{2.4 Linksfragmentation

LLG/SNAR packets encapsulate IP or ARP packets. The link-fragments encapsulate portions qf, or the entire,
LLG/SNAR packet. There are four types of link-fragments: Begin of Packet (BOP), Continuatiop of Packet
(CQR){End of Packet (EOP), and Single Fragment Packet (SFP).

The link-fragment type of SFP is used if the entire LLC/SNAP packet is able to fit into a single link-fragment.
Otherwise, the first portion of the LLC/SNAP packet is placed in a BOP link-fragment. The last portion of the
LLC/SNAP packet is placed in the a EOP link-fragment. The middle portions are of the LLC/SNAP packet are
placed in COP link-fragments.

The IEEE 1394 interface types are S100, S200, and S400. Requirements for the maximum size of link-fragment
payloads are different for each.

e The maximum payload of a S100 link-fragment packet is 508 bytes. The number is derived by
subtracting the size of the link-fragment header from the maximum payload of a S100 packet (i.e., 512-
4).

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1aPart7 (1999) 91


https://iecnorm.com/api/?name=10715ce959db2d7cce5ac464c2dc76b5

ISO/IEC 16500-5:1999(E)

e The maximum payload of a S200 link-fragment packet is 1020 bytes. The number is derived by
subtracting the size of the link-fragment header from the maximum payload of a S200 packet (i.e., 1024-
4).

e The maximum payload of a S400 link-fragment packet is 2024 bytes. The number equals the MTU size.

The recommended minimum sizes for S100, S200, and S400 interfaces are the same. There are no required or
suggested minimum sizes for SFP and EOP link-fragments. The recommended minimum link-fragment size for
BOP and COP link-fragments is 64 bytes.

13.2.5 IP unicast messages

IP Unicast messages use bus ID of 0x3ff and the node specific phy ID.

13.2.6 [P mutticastandbroadcast

IP Multichst and Broadcast messages shall be mapped to IEEE 1394-1995 broadcast destination’Npde IDs of
O0xFFBF with an offset of OXFFFFFFFFFFFF. The Node ID of OXFFBF is the same as a bus |D.of OXBFE and the
phy ID of Ox3F.
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Annex A
(normative)
STU Management Information Base

DAVIC-SET-TOP-UNIT-MIB DEFINITIONS ::= BEGIN

IMPORTS

MODULE-IDENTITY, OBJECT-TYPE, NOTIFICATION-TYPE, Integer32, IpAddress
FROM SNMPv2-SMI

TEXTUAL-CONVENTIONS, DateAndTime, DisplayString,

Timelnterval, TimeStamp, TruthValue

FR
Ph
FH

DA
day

DA
LA
OR
Cd

“D

DE

Teqg

Teqg

UN SNIVIFVZ-TCU
ysAddress
OM RFC-1213;

/IC OBJECT IDENTIFIER ::= { enterprises 1493 }
ic stu OBJECT IDENTIFIER ::= { DAVIC 1}

/IC STU vl MODULE-IDENTITY

ST-UPDATED "9512151200Z"

GANIZATION "DAVIC STU Technical Committee"
NTACT-INFO

AVIC Secretariat”

SCRIPTION
"This MIB module describes generic objects for managing the access architecture indg
the Set Top Unit."
{ davic stu 1}
his section contains range definitions used.betow.
tStatus ::= INTEGER { passed(1), failed(2), aborted(3) }
tindicator ::= INTEGER { active(d),inactive(2) }
mStatus ;= INTEGER { active(1), cleared(2) }
he STU General Group
he Set Top Unit(group is used to describe the attributes of the STU.
also ties together through a variety of relationships, the
bmponentste-the STU. The attributes of the STU include addressing

formation, clock information, assignment information. and customer
formation.

stu

Sroip OBJECT IDENTIFIER == { DAVIC STUv1 1}

stuAdminState OBJECT-TYPE

SYNTAX INTEGER { unlocked(1), locked(2) }
MAX-ACCESS read-write

STATUS current

DESCRIPTION

"The administrative state of the STU. The STU may be locked or unlocked by the manager. The STU

may by locked if an event such as a security violation occurs."
{ stuGroup 1}

stuSysUpTime OBJECT-TYPE
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SYNTAX TimeTicks
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"The time (in hundredths of a second) since the management portion of the STU was last re-initialized."

REFER

ENCE

"Derived from RFC1213-MIB.sysUpTime."
={stuGroup 2}

stuSysC

ontact OBJECT-TYPE

SYNTAX DisplayString (SIZE (0..255))
MAX-ACCESS read-write

STATUS current

DESCRIPTION

REFER

ENCE

"Derivefl from RFC1213-MIB.sysContact."

m={stu

stuServi
SYNTA

5roup 3}

eLocation OBJECT-TYPE
DisplayString (SIZE (0..255))

MAX-AQCESS read-write
STATUS current
DESCR|PTION

REFER

"|A textual description of the physical service location assigned/to-the STU."

ENCE

"Derivefl from RFC1213-MIB.sysLocation."

n={stu

5roup 4 }

stuManufacturerOUICode OBJECT-TYPE

SYNTA

OCTET STRING (SIZE (3))

MAX-ACQCESS read-only
STATUS current
DESCR|PTION

n={stu

‘IManufacturer Organizational Unigue“dentifier, assigned to the manufacturer accordin
802.1990"

Sroup 5 }

stuMode|NumberCode OBJECT-TYPE

SYNTA

OCTET STRING (SIZE (0..255))

MAX-AQCESS read-only
STATUS current
DESCR|PTION

n={stu

A textual identifier of the manufacturer's model number of the STU."
5roup 6 }

stuSerialNumberCode OBJECT-TYPE

SYNTA
MAX-A

OGTET STRING (SIZE (0..255))

The textual contact information for the authority that is responsible for the management of the STU."

y to IEEE-

CESS read-only

STATUS current
DESCRIPTION

n={stu

"A textual identifier of the manufacturer's assigned serial number of the STU."
Group 7}

stuEncryptionKey OBJECT-TYPE

SYNTA

X OCTET STRING (SIZE (0..255))

MAX-ACCESS read-write
STATUS current
DESCRIPTION
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"This is conditional on whether encryption is supported. The encryption key is encoded with a Key
Encryption Key (KEK). This object may be updated and alter the encryption key. This update may only
take place if the correct KEK is used."

= {stuGroup 8}

niuMACAddr OBJECT-TYPE
SYNTAX PhysAddress
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The physical address of the NIU. This represents the IEEE 802 MAC address. This is the hardware
address meaningful in the communications domain that the STU's NIU is connected."”
REFERENCE
"Derived from RFC1213-MIB.ifPhysAddress."
={ stuGroup 9}

stukE164Address OBJECT-TYPE
SYINTAX OCTET STRING (SIZE(8))
MAX-ACCESS read-write

STATUS current

DHSCRIPTION

"An address assigned for administrative purposes, using the syntax of the E.164 addrgss
{ stuGroup 10}

stulpAddr OBJECT-TYPE
SY|NTAX IpAddress
MAX-ACCESS read-write
STATUS current
DHSCRIPTION
"The IP address assigned to this STU."
RHFERENCE
"Dierived from RFC1213-MIB.ipAdEntAddr."
= stuGroup 11}

stu€lockTime OBJECT-TYPE
SYINTAX DateAndTime
MAX-ACCESS read-write
STATUS current
DHSCRIPTION

"The clock time of the STU. May be synchronized on occasion through the managemept interface."
{ stuGroup 12}

stuPowerOnSelfTestStatus OBJECT-TYPE
SY|NTAX TestStatus

MAX-ACCESS. read-only

STATUS.current

DHSCRIBTION

’Used to indicate the result of the last power on self test. The value is set to passed, fgiled, or aborted.
={stuGroop 137

stuPowerOnSelfTestErrorCode OBJECT-TYPE
SYNTAX OCTET STRING (SIZE (0..255))
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The most recent power on self test error or status code defined by the STU supplier.”
= {stuGroup 14}

stuPowerOnSelfTestTimeStamp OBJECT-TYPE
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SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS current

DESCR

IPTION
"The time that the stuPowerOnSelfTestErrorCode was most recently set."

={stuGroup 15}

stuUserCompatibility OBJECT-TYPE
SYNTAX OCTET STRING (SIZE (0..255))
MAX-ACCESS read-write

STATUS current

DESCR

IPTION

"A string that represents the user compatibility information as defined by DSM-CC. This string may be

n={stu

stuDavic|.evel OBJECT-TYPE

SYNTA

MAX-AQCESS read-write
STATUS current

DESCR

n={stu

stuNiuSpecific OBJECT-TYPE

SYNTA
MAX-A(
STATUS
DESCR

f
m={stu

stuvend
SYNTA
MAX-A(Q
STATUS
DESCR

q
n={stu
--The S]

-- The S¢

present, its value sheuld be set to OBJECT IDENTIFIER { 0 0 }. The specific extensions sha

gxpressed in the'BAVIC MIB(s)."

updated by the STU manager."

5roup 16 }

DisplayString (SIZE (0..255))

PTION
[The DAVIC release or level supported by this STU."
5roup 17 }

OBJECT IDENTIFIER
CESS read-only

b current

PTION

A reference to MIB definitions specific to the network interface unit (NIU). If this informat

unctions and capabilities that are NIU specific;'
Sroup 18 }

brSpecificExtension OBJECT-TYPE
OBJECT IDENTIFIER
CESS read-only
b current
PTION
A reference to MIB definitions specific to the vendor's STU implementation. If this informati

escribe functions‘and capabilities that are vendor specific, beyond those functions and cap
5roup 19 }
[U Status-nformation Group

bt Jop Unit status information group is used for storing

on is not

present, its value should be set to OBJECT IDENTIFIER { 0 0 }. The specific extensions njay describe

DN is not
il only
abilities

-- conne

tivity and Service access attemptinformation of the Set Top

-- Unit and may be used in sectionalization of troubles.

stuStatGroup OBJECT IDENTIFIER ::={ DAVIC STUv1 2}

ConnectStatus ::= INTEGER { connected(1), unconnected(2) }

stuStatL1ConnectStatus OBJECT-TYPE
SYNTAX ConnectStatus
MAX-ACCESS read-only

STATUS current
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DESCRIPTION
"Used to indicate the connectivity status of the STU. The value connected means that the underlying
transport path (Level 1 communications path) is available for supporting user services. The value
unconnected means that the underlying transport path is unavailable for supporting user services."
= { stuStatGroup 1}

stuStatL2ConnectStatus OBJECT-TYPE
SYNTAX ConnectStatus
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"Used to indicate the connectivity status of the STU. The value connected means that a communications
path to the VASP (Level 2 communications path) is established for supporting user services. The value
unconnected means that no communications path to a VASP (Level 2 provider) is currently established.
{ stuStatGroup 2 }

-- The Security Detector Group

-- The Security Detector Group is used for capturing information about security threats to the §TU.
-- Al security detector is a component of a STU that is responsible for detecting&eeurity threats|on
-- the STU. An example of a security detector is a micro switch that detect unauthorized openirg
-- of the STU. Another example may be the violation of a digital seal. When the security detectr
-- senses a threat it sets a security flag along with the time the flag was{set. The setting of a security
-- flag may disable some functionality of the STU.

-- The security detector helps detect and prevent tampering with the STU. Setting a security flag may
-- dlsable a STU. The flag may be cleared through management operations.

stubecurDetectGroup OBJECT IDENTIFIER ::= { DAVIG'STU v1 3}

stu$ecurDetectTable OBJECT-TYPE
SYINTAX SEQUENCE OF StuSecurDetectEntry,
MAX-ACCESS not-accessible
STATUS current
DHSCRIPTION
"Thble of security detector entries"
{ stuSecurDetectGroup 1}

stu$ecurDetectEntry OBJECT-TFYPE
SYINTAX StuSecurDetectEntry
MAX-ACCESS not-accessible
STATUS current
DHSCRIPTION
"An entry in théssecurity detector table."
INDDEX { stuSecurDetectindex } ::= { stuSecurDetectTable 1 }

StupecurDetectEntry ::=
SEQUENCE {
stUSecurDetectindex IMeger3z,
stuSecurDetectDesc OCTET STRING (SIZE (0..255)),
stuSecurFlag TruthValue,
stuSecurSetTime DateAndTime

}

stuSecurDetectindex OBJECT-TYPE
SYNTAX Integer32

MAX-ACCESS read-only

STATUS current

DESCRIPTION

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 7 (1999) 97


https://iecnorm.com/api/?name=10715ce959db2d7cce5ac464c2dc76b5

ISO/IEC 16500-5:1999(E)

"The value of this object is used as one of the indices for this table. It is a unique identifier for this row
in the table for this STU. The value of this object may be from 1 to N, where N is the number of

potential security detectors for the STU."
.:= { stuSecurDetectEntry 1}

stuSecurDetectDesc OBJECT-TYPE

SYNTAX OCTET STRING (SIZE (0..255))
MAX-ACCESS read-write

STATUS current

DESCRIPTION

"A textual description of the security detector."
.:= { stuSecurDetectEntry 2 }

stuSecurElag OBJECT-TYPE

SYNTAX TruthValue
MAX-ACQCESS read-write
STATUS current
DESCR|PTION

o

leared by the management system."
::= { stu$ecurDetectEntry 3 }

stuSecullSetTime OBJECT-TYPE
SYNTAX DateAndTime
MAX-ACQCESS read-only
STATUS current

DESCR|PTION

"The time that the security flag was last set or cleared."

::= { stu$ecurDetectEntry 4 }

-- The Software Module Group

The state of the security detector. The value is FALSE when no threat is detected or a detdcted threat is
¢leared. The value is set to TRUE when a security threat is detected. This flag may be resefto FALSE or

-- The Software Module Group is used to identifytand track the status of the software programs thatjare
-- currenfly loaded within the STU. The attributes of this entity represent the program header information

-- associpted with each of the loaded applieation programs. The software module helps track the

-- applications and software capabilities, of-the STU.

stuSoftwpreGroup OBJECT IDENTIFIER ::= { DAVIC STU v1 4}

stuSoftwpreTable OBJECT-FYPE
SYNTAX SEQUENCE OF.StuSoftwareEntry
MAX-ACQCESS not-accessible
STATUS current
DESCRJ|PTION
"Table ¢f software’module entries"
;.= { stuoftwareGroup 1}

stuSoftwareEmtry OBIJECT-TYPE
SYNTAX StuSoftwareEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"An entry in the software module table."
INDEX { stuSoftwarelndex } ::= { stuSoftwareTable 1}

StuSoftwareEntry ::=

SEQUENCE {
stuSoftwarelndex Integer32,
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stuSwFileName OCTET STRING (SIZE (0..255)),
stuSwFileType OCTET STRING (SIZE (0..255)),
stuSwrFileSize Integer32,

stuSwVendorName OCTET STRING (SIZE (0..255)),
stuSwVersion OCTET STRING (SIZE (0..255)),
stuSwWorkingMemSize Integer32,
stuSwLoadDate DateAndTime,

stuSwLease Timelnterval,

stuSwDigitalSeal OCTET STRING (SIZE (0..255)),
stuSwErrorStatus AlarmStatus,

stuSwErrorCode OCTET STRING (SIZE (0..255)),
stuSwErrorTimeStamp TimeStamp

}

stupoftwarelndex OBIJECT-TYPE
SYINTAX Integer32

MA

STATUS current
DHSCRIPTION

stupwFileName OBJECT-TYPE
SYINTAX OCTET STRING (SIZE (0..255))

MA

STATUS current

DE
"A

stugwFileType OBJECT-TYPE

SY|
MA

STATUS current

DE
"T

Stu
SY
MA
ST
DE

"T

X-ACCESS read-only

"The value of this object is used as one of the indices for this table. It is/aunique ident

software modules for the STU."
{ stuSoftwareEntry 1}

X-ACCESS read-only

SCRIPTION
string giving the path and file name of the software module."
{ stuSoftwareEntry 2 }

NTAX OCTET STRING (SIZE (0..255))
X-ACCESS read-only

SCRIPTION
he type of file of the Software’Module."
{ stuSoftwareEntry 3 }

BwFileSize OBJECT=T.YPE
NTAX Integer32
X-ACCESS read-only
ATUS current

SCRIPTIGN

he actual'size of the file."

{ stuSoftwareEntry 4 }

fier for this row

in the table for this STU. The value of this object may be from 1 to N, Where N is the n§imber of

stuSwvendorName OBIJECT-TYPE

SY

NTAX OCTET STRING (SIZE (0..255))

MAX-ACCESS read-only
STATUS current
DESCRIPTION

"The name of the vendor who is the manufacturer of the software.’

{ stuSoftwareEntry 5 }

stuSwVersion OBJECT-TYPE
SYNTAX OCTET STRING (SIZE (0..255))
MAX-ACCESS read-only
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STATUS current

DESCRIPTION

"The version number of the software module."
.= { stuSoftwareEntry 6 }

stuSwWorkingMemSize OBJECT-TYPE
SYNTAX Integer32
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The amount of working RAM required by the software module in execution."
.= { stuSoftwareEntry 7 }

stuSwlLoadDate OBJECT-TYPE
SYNTAX DateAndTime
MAX-ACQCESS read-only
STATUS current
DESCR|PTION
"The ddte and time the software was loaded into the STU."
.= { stu$oftwareEntry 8 }

stuSwLepse OBJECT-TYPE
SYNTAX Timelnterval
MAX-AQCESS read-write
STATUS current
DESCR|PTION

'[This is conditional on the support of software leasing functionality. The amount of time the $oftware is
Ilpased, starting at load date."
.= { stu$oftwareEntry 9 }

stuSwDigitalSeal OBJECT-TYPE

SYNTAX OCTET STRING (SIZE (0..255))
MAX-AQCESS read-only

STATUS current

DESCR|PTION

'[This is conditional on the support.of software digital seal. The digital seal for the instance of software
le.g., digital signature)."
= { stu$oftwareEntry 10 }

stuSwErforStatus OBJECT-TYPE
SYNTAX AlarmStatus
MAX-ACQCESS read-only.
STATUS current
DESCR|PTION
"The cUrrent errprStatus of the software: error or cleared"
= { stupoftwareEntry 11 }

stuSwErfor€oede OBJECT-TYPE
SYNTAXOCTET STRING (SIZE(0--255))
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The most recent software error or status code defined by the software supplier.”
::={ stuSoftwareEntry 12 }

stuSwErrorTimeStamp OBJECT-TYPE
SYNTAX TimeStamp

MAX-ACCESS read-only

STATUS current
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DESCRIPTION
"The time stamp for the most recent software error or status code."
.= { stuSoftwareEntry 13 }

-- The Processor Module Group

-- A processor module is a functional module within the Set Top Unit (STU) that provides for

-- management capabilities of the processors (e.g., CPU), including detection of hardware failures,
-- processor load measurements, etc. The processor module helps track the status of the

-- processor(s) of the STU.

stuProcessorGroup OBJECT IDENTIFIER ::= { DAVIC STUV15}

stuProcessorTable OBJECT-TYPE
SYINTAX SEQUENCE OF StuProcessorEntry
MAX-ACCESS not-accessible
STATUS current
DHSCRIPTION
"Thble of processor module entries"
.= stuProcessorGroup 1}

stulProcessorEntry OBJECT-TYPE
SYINTAX StuProcessorEntry
MAX-ACCESS not-accessible
STATUS current

DHSCRIPTION

rocessorEntry ::=

UENCE {

Processorindex Integer32,

ProcType OCTET STRING (SIZE (0..255));
ProcFunction OCTET STRING (SIZE (0:255)),
ProcAlarmStatus AlarmStatus,

ProcErrorCode OCTET STRINGASIZE (0..255)),
ProcErrorTimeStamp TimeStamp,
ProcDiagTestResult TestStatus,
ProcDiagTestTime TimeStamp,

-- Optional element:
stiiProcDiagTestIndicator Testindicator

}

stuProcessoriidex OBJECT-TYPE
SYNTAX.Integer32
MAX-ACGCESS read-only
STATUS current
DESCTRIPTION
"The value of this object is used as one of the indices for this table. It is a unique identifier for this row
in the table for this STU. The value of this object may be from 1 to N, where N is the number of
processor modules for the STU."
::= { stuProcessorEntry 1 }

stuProcType OBJECT-TYPE

SYNTAX OCTET STRING (SIZE (0..255))
MAX-ACCESS read-only

STATUS current

DESCRIPTION
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"Identifies the processor model, type, version, and revision of the processor module.”
::= { stuProcessorEntry 2 }

stuProcFunction OBJECT-TYPE
SYNTAX OCTET STRING (SIZE (0..255))
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"Describes the functionality of the processing unit (graphics unit, video unit, sound unit, etc.)."
::= { stuProcessorEntry 3 }

stuProcAlarmStatus OBJECT-TYPE
SYNTAX AlarmStatus
MAX-ACCESS read-only
STATUS current
DESCR|PTION
'lUsed to indicate the status, i.e., active or cleared, of the processor failure alarm."
::= { stulProcessorEntry 4 }

stuProcHrrorCode OBJECT-TYPE
SYNTAX OCTET STRING (SIZE (0..255))
MAX-ACQCESS read-only
STATUS current
DESCR|PTION
'IThe most recent processor error or status code defined by the-precessor module supplier.”
::= { stulProcessorEntry 5 }

stuProcHrrorTimeStamp OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACQCESS read-only
STATUS current
DESCR|PTION
"The time stamp for the most recent processor errQr or status code."
::= { stulProcessorEntry 6 }

stuProcDiagTestResult OBJECT-TYPE
SYNTAX TestStatus
MAX-ACQCESS read-only
STATUS current
DESCR|PTION

'lUsed to indicate thesresult of the last diagnostic test. The value is 'passed’, 'failed’, or 'aborfed"."
::= { stulProcessorEntry 7-}

stuProcDiagTestTime:©BJECT-TYPE

SYNTAX TimeStamip

MAX-AQCESS.read-only

STATUS current

DESCR|RTON

Used o indicate the end time (or abort time ) of the tast
diagnostic test."

::={ stuProcessorEntry 8 }

stuProcDiagTestIndicator OBJECT-TYPE

SYNTAX TestIndicator

MAX-ACCESS read-write

STATUS current

DESCRIPTION
"This is conditional on support of manager initiated diagnostics. Used to indicate, perform, or abort a
diagnostic test on the entity. The value 'active’' means that a diagnostic test is currently running. The
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value 'inactive' means that no diagnostic test is currently running. Requesting changing the value from
'inactive’ to 'active' is equivalent to requesting performing a diagnostic test on the entity. Requesting
changing the value from 'active’ to ‘inactive’ is equivalent to requesting aborting an active diagnostic test
on the entity."

::= { stuProcessorEntry 9 }

-- The Memory Module Group

-- A memory module is a functional module within the Set Top Unit (STU) that provides for management --
capabilities of the memory, including detection of memory failures, memory utilization measurements,
-- etc. The memory module helps track the status of the memory(s) of the STU.

stuMemoryGroup OBJECT IDENTIFIER ::= { DAVIC STUV1 6}

stulMemoryTable OBJECT-TYPE
SYINTAX SEQUENCE OF StuMemoryEntry
MAX-ACCESS not-accessible
STATUS current
DHSCRIPTION
"Thble of memory module entries"
:=[{ stuMemoryGroup 1}

stuMemoryEntry OBJECT-TYPE
SYINTAX StuMemoryEntry
MAX-ACCESS not-accessible
STATUS current
DHSCRIPTION

emoryEntry ::=

UENCE {

Memorylndex Integer32,

MemType OCTET STRING (SIZE (0..255)),
MemSize Integer32,

MemAvailable Integer32,
MembDiagTestResult TestStatus;
MembDiagTestTime TimeStamp,
MemAlarmStatus Alarm$tatus,

-- Optional element:
MemDiagTestlndicator TestIndicator

stulMemorylndéx OBJECT-TYPE
SYNTAX.Integer32
MAX-ACGCESS read-only
STATUS current
DESCTRIPTION
"The value of this object is used as one of the indices for this table. It is a unique identifier for this row
in the table for this STU. The value of this object may be from 1 to N, where N is the number of memory
modules for the STU."
= { stuMemoryEntry 1 }

stuMemType OBJECT-TYPE

SYNTAX OCTET STRING (SIZE (0..255))
MAX-ACCESS read-only

STATUS current

DESCRIPTION
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"Describes the type of memory within this memory module. Example include video frame buffer,
volatile RAM, non-volatile FLASH, etc."
.= { stuMemoryEntry 2 }

stuMemSize OBJECT-TYPE
SYNTAX Integer32
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The Total amount of memory in this memory module."
.= { stuMemoryEntry 3}

stuMemAvailable OBJECT-TYPE
SYNTAX Integer32
MAX-ACQCESS read-only
STATU$ current
DESCR|PTION
'[The amount of memory currently available for use in this memory module."
.= { stulMemoryEntry 4 }

stuMemDiagTestResult OBJECT-TYPE
SYNTAX TestStatus

MAX-ACQCESS read-only

STATU$S current

DESCR|PTION

Used to indicate the result of the last diagnostic test. The value’is 'passed', ‘failed’, or ‘aborfed'.
::={ stuMemoryEntry 5 }

stuMembiagTestTime OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACQCESS read-only
STATU$ current
DESCR|PTION
'lUsed to indicate the end time (or abort.ime) of the last diagnostic test."
::={ stuMemoryEntry 6 }

stuMemAlarmStatus OBJECT-TYPE
SYNTAX AlarmStatus
MAX-ACQCESS read-only
STATU$ current
DESCR|PTION
'lUsed to indicate-the’status, i.e., active or cleared, of the memory failure alarm."
::={ stuMemoryEntry 7 }

stuMemDiagTestlndicator OBJECT-TYPE

SYNTAX Testladicator

MAX-AGCESS read-write

STATUS$ cdrrent

DESCRIPTION
"This is conditional on support of manager initiated diagnostics. Used to indicate, perform, or abort a
diagnostic test on the entity. The value 'active' means that a diagnostic test is currently running. The
value 'inactive' means that no diagnostic test is currently running. Requesting changing the value from
'inactive’ to 'active' is equivalent to requesting performing a diagnostic test on the entity. Requesting
changing the value from 'active' to 'inactive' is equivalent to requesting aborting an active diagnostic test
on the entity."

.:={ stuMemoryEntry 8 }

-- The Power Module Group
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-- A power module is a functional module within the Set Top Unit (STU) that provides for management
-- capabilities of the power supply, including detection of power failures, etc. The power module helps
-- track the status of the power supply of the STU.

stuPowerGroup OBJECT IDENTIFIER ::= { DAVIC STUV1 7}

PowerAlarmStatus ::= INTEGER {
powerSourceFail(1), unitFail(2), degradation(3), normal(4) }

stuPowerTable OBJECT-TYPE
SYNTAX SEQUENCE OF StuPowerEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"Thble of power module entries"
= stuPowerGroup 1}

stulPowerEntry OBJECT-TYPE
SYINTAX StuPowerEntry
MAX-ACCESS not-accessible
STATUS current
DHSCRIPTION

PowerDegradationAlarmStatus PowerAlarmStatus

stulPowerindex OBJECT-TYPE
SY|NTAX Integer32
MAX-ACCESS read-only
STATUS current
DHSCRIPTION

"The value of this object js used as one of the indices for this table. It is a unique identffier for this row

in the table for this STUThe value of this object may be from 1 to N, where N is the néimber of power

modules for the STU"
{ stuPowerEntry 1}

stuPowerDegradationAlarmStatus OBJECT-TYPE
SYINTAX PowerAlarmStatus

MAX-ACCESS read-only

STATUS current

DHSCRIRTION

'Used to indicate the status, i.e., power source failure, unit failure, degraded, or normaJ, of the power
degradation alarm."
= {SIUPOWETENMTY 2}

-- The User Device Module Group

-- A user device module is a functional module within the Set Top Unit (STU) that provides for

-- management capabilities of the user devices. User devices include I/R receptors, VCR controllers,

-- printers, etc. The User Device module helps track the status of the user device(s) connected to the STU.
stuUserDeviceGroup OBJECT IDENTIFIER ::= { DAVIC STUv1 8}

stuUserDeviceTable OBJECT-TYPE
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SYNTAX SEQUENCE OF StuUserDeviceEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"Table of user device module entries"

;.= { stuUserDeviceGroup 1}

stuUserDeviceEntry OBJECT-TYPE
SYNTAX StuUserDeviceEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"An entry in the user device module table."
INDEX { stuUserDevicelndex }

.= { stullserDeviceTable 1}

StuUserDeviceEntry ::=

SEQUENCE {

stuUselDevicelndex Integer32,

stuUsefDevType OCTET STRING (SIZE (0..255)),
stuUsefDevDesc OCTET STRING (SIZE (0..255)),
stuUselDevAlarmStatus AlarmStatus,
stuUserDevErrorCode OCTET STRING (SIZE (0..255)),
stuUsefDevErrorTimeStamp TimeStamp

}

stuUserDevicelndex OBJECT-TYPE
SYNTAX Integer32
MAX-AQCESS read-only
STATUS current
DESCR|PTION

'IThe value of this object is used as one of theZindices for this table. It is a unique identifier for this row
in the table for this STU. The value of this ebject may be from 1 to N, where N is the numbef[ of user
dlevice modules for the STU."
::={ stulserDeviceEntry 1}

stuUserDevType OBJECT-TYPE

SYNTAX OCTET STRING (SIZE (0..255))

MAX-ACQCESS read-only

STATU$ current

DESCR|PTION

"ldentifies the deviee/model, type, version, and revision of the user device module."
;= { stulserDeviceEntry-2'}

stuUserPevDesc ©OBJECT-TYPE

SYNTAX OCTET-STRING (SIZE (0..255))

MAX-AQCESS read-only

STATUS$ cdrrent

DESCRIPTION
"Describes the functionality of the user device.
Examples include: 'IR TRANSMITTER', 'IR RECEIVER,
'POINTER DEVICE', 'SMART CARD', 'RF DEVICE', 'KEYBOARD,
'MAGNETIC CARD READER', AND 'SERIAL INTERFACE'."

::={ stuUserDeviceEntry 3 }

stuUserDevAlarmStatus OBJECT-TYPE
SYNTAX AlarmStatus

MAX-ACCESS read-only

STATUS current
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SCRIPTION
"Used to indicate the status, i.e., active or cleared, of the user device failure alarm."”
{ stuUserDeviceEntry 4 }

stuUserDevErrorCode OBJECT-TYPE

SY

NTAX OCTET STRING (SIZE (0..255))

MAX-ACCESS read-only
STATUS current
DESCRIPTION

"The most recent user device error or status code defined by the user device module supplier.”

{ stuUserDeviceEntry 5 }

stuUserDevErrorTimeStamp OBJECT-TYPE

SY

NTAX TimeStamp

MA
ST
DE

-s
-s

stul

stu
OB
S
ST
DH

stu
SY|
MA
ST
DE

X-ACCESS read-only
ATUS current
SCRIPTION
"The time stamp for the most recent user device error or status code."
{ stuUserDeviceEntry 6 }

he STU Notification Group

ypes of STU notifications include: alarm naotifications; state change
btifications; Video service heartbeat notifications; value change
btifications; and security notifications. An alarm notification is

bnt when one of the following objects change value indicating an
arm: stuProcAlarmStatus, stuMemAlarmStatus,
uPowerDegradationAlarmStatus, stuAnalogTunerAlarmStatus,
uAnalogTunerSignalAlarmStatus, or stuUserDevAlaymStatus.

NotificationGroup OBJECT IDENTIFIER ::= { DAVIC STUvV1 9}

ProcAlarm NOTIFICATION-TYPE
JECTS { stuManufacturerOUICode, stuModelNumberCode, stuSerialNumberCode,
tuProcessorindex, stuProcAlarmStatus’}
ATUS current
SCRIPTION
"This trap signifies an alarm event related to the processor module indicated by stuPro
trap should be sent to the management system when the value of the stuProcAlarmStg
{ stuNotificationGroup 1 }

ProcAlarmEnable-©OBJECT-TYPE

NTAX TruthValue

X-ACCESS read-write

ATUS currént

SCRIRTION
‘The value is set to TRUE when the processor alarm notification is enabled. It may be
disable this notification."

cessorindex. This
itus changes."

et to FALSE to

{StuNotificationGroup 27§

stuMemAlarm NOTIFICATION-TYPE

OBJECTS { stuManufacturerOUICode, stuModelNumberCode, stuSerialNumberCode,
stuMemorylndex, stuMemAlarmStatus }

STATUS current

DESCRIPTION

"This trap signifies an alarm event related to the memory module indicated by stuMemorylndex. This

trap should be sent to the management system when the value of the stuMemAlarmStatus changes."
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stuMemAlarmEnable OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-write
STATUS current
DESCRIPTION
"The value is set to TRUE when the memory alarm notification is enabled. It may be set to FALSE to
disable this notification."
::= { stuNotificationGroup 4 }

stuPowerAlarm NOTIFICATION-TYPE

OBJECTS { stuManufacturerOUICode, stuModelNumberCode, stuSerialNumberCode,
stuPowerlndex, stuPowerDegradationAlarmStatus }

STATUS current

DESCR

PTION

g
q
m={stu

stuPowe|
SYNTA
MAX-A(Q
STATUS
DESCR

q

m={stu

stuUserL
OBJEC]
stuUsg¢
STATUS
DESCR

q
n={stu

stuUserL
SYNTA
MAX-A(Q
STATUS
DESCR

(

m={stu

-- A secU

This trap signifies an alarm event related to the power module indicated by stuPowerlndex.
hould be sent to the management system when the value of the stuPowerDegradationAlar
hanges."

NotificationGroup 5 }

fAlarmEnable OBJECT-TYPE
TruthValue
CESS read-write
b current
PTION
The value is set to TRUE when the power alarm notification is-enabled. It may be set to FA|
isable this notification."
NotificationGroup 6 }

evAlarm NOTIFICATION-TYPE

'S { stuManufacturerOUICode, stuModelNumberCode, stuSerialNumberCode,
brDevicelndex, stuUserDevAlarmStatus }

b current

PTION

"[This trap signifies an alarm event related‘to the user device module indicated by stuUserDe
This trap should be sent to the management system when the value of the stuUserDevAlarr

hanges."
NotificationGroup 7 }

evAlarmEnable OBJECT-T,YPE
TruthValue
CESS read-write
b current
PTION
The value js'set to TRUE when the user device alarm notification is enabled. It may be set
isable this haotification."
NotificationGroup 8 }

This trap
nStatus

| SE to

vicelndex.
nStatus

o FALSE to

rity(motification is sent when the stuSecurFlag changes value by any means. The trap

-- shoul

nctude the stuvianufactureroUiCode, stuModetNumberCode, stuSeratiNumbercode,

-- stuSecurDetectIndex, stuSecurFlag, and stuSecurSetTime.

stuSecurity NOTIFICATION-TYPE
OBJECTS { stuManufacturerOUICode, stuModelNumberCode, stuSerialNumberCode,
stuSecurDetectindex, stuSecurFlag, stuSecurSetTime }
STATUS current
DESCRIPTION
"This trap signifies a security event at the Set Top. This trap should be sent to the management system
when the value of stuSecurFlag changes by any means."
::= { stuNotificationGroup 9 }
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-- A state change notification is sent when one of the following objects changes value indicating a change
-- in state: stuPowerOnSelfTestStatus, stuStatL1ConnectStatus, stuStatL2ConnectStatus, or
-- stuSwProceduralStatus.

stuPOSTStateChange NOTIFICATION-TYPE
OBJECTS { stuManufacturerOUICode, stuModelNumberCode, stuSerialNumberCode,
stuPowerOnSelfTestStatus }
STATUS current
DESCRIPTION
"This trap signifies a state change event related to the STU. This trap should be sent to the management

system when the value of stuPowerOnSelfTestStatus changes."
::= { stuNotificationGroup 10 }

stuPOSTStateEnable OBJECT-TYPE
SYINTAX TruthValue

MAX-ACCESS read-write

STATUS current

DHSCRIPTION

"The value is set to TRUE when the POST state change notification is énabled. It may|be set to FALSE
to disable this notification."
{ stuNotificationGroup 11 }

END

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 7 (1999) 109


https://iecnorm.com/api/?name=10715ce959db2d7cce5ac464c2dc76b5

ISO/IEC 16500-5:1999(E)

Annex B
(normative)
Server Management Information Base

This Annex defines an SNMP MIB for management of a DAVIC compliant Server Provider System. It enables
management of the base resources and monitoring of the current use of the server system.

B.1 Overview

The DAVIC SERVER MIB consists of several groups. The managed objects contained in these groups are

variousl
do not
(RFC121
for a Ser
the SPS

B.1.1 §

The follo
SNMP a

B.1.1.1

The sps(
in an SP
sessions
state of t

The sps(

which fom a distributed SPS and the external inferfaces to the SPS instance respectively. These al

managef
generate

Note: Fo
each pro
only con

B.1.1.2

This grodip is for contrelling the threshold at which a TRAP will be generated. The group also define
s which have been exceeded. There is only one instance of this group in the SPS instance].

thresholg

B.1.1.3

o

distributed across a Service Provider System. They provide both monitoring and control-off
ovide any monitoring of the underlying hardware. This is the realm of other MIBs including
3) and HOST MIB (RFC1514). Some of the groups in the DAVIC server MIB are onlyinsta
ver Provider System. Other groups may have multiple instantiations in a distributeehimplem
This introduction identifies which groups may have multiple instances as does(the MIB def

bingle Instance Groups

wving MIB groups will only have a single instance in a SPS and will-typically be implemented
jent running on the same system that supports the Service Gateway functionality

General Group
beneral Group lists the general state and history of the 'SPS instance. There is one instance
and stream. The spsGeneralStateOfHealthChanged TRAP will be generated when there is
he SPS instance.
beneral group also includes the spsHostsTable and spsinterfacesTable. These tables recor
s to find the individual SNMP agents:on each host. The group also contains several TRAPS
d when the disk or memory capacity on an individual host is exceeded.

I a tightly coupled distributed SRS implementation, it may not be sensible to have an SNMH
cessor. Such systems may\implement only a single SNMP agent in which case, the spsHoS
ain a single line.

Threshelds Group

Elements Group

a SPS. They
MIB-I1I

htiated once
pntation of
nition.

by an

of this group

S instance. This includes a count of streams accepted and rejected as well as the maximum number of

a change in the

d the hosts
ow system
which are

agent on
tsTable will

5 TRAPS for

This group TiSts the Service elements which have registered with the Service Gateway of this SPS |

stance. Each

row in the spsElementTable represents a service element. There is only one instance of this group in this SPS
instance. This group also contains the spsContentProviderTable which lists the content providers in this SPS and
their maximum resource usage.

B.1.1.4

Service Gateway Group

This group represents the service gateway service element. It records the number of current sessions and number
of sessions which have been accepted and rejected. For each current session, there is an entry in the
spsSessionTable. This records the start time, current state and client(s) of the session. It also permits the manager
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to terminate a session by setting spsSessionRowStatus to 'destroy’. There are two TRAPs which are generated

when there is a change in status. of a session.

spsSessionTrapGeneration object identifier allows the manager to control when a TRAP is generated following a

change in status of a session. This will default to only sending a TRAP when session is rejecte

d or aborted. There

will be as many Service Gateway groups as where are service gateway service elements in the SPS instance.

B.1.1.5

This group defines the content provider domains which are part of the server provider system.
spsContentProviderTable records the principle identifier of the content provider, the providers,
capacity and bandwidth allocated to this provider.

Content Provider Group

The
name and the disk

the|number of instances of these tables and hence their corresponding*SNMP sub agents.

B.1.2.1

Forleach host in a distributed SPS instance, there will be afyinstance of this group. It represen
seryice elements and stream service element instances.@nthe host. This follows the DSM-CC
of dbject creation for service provision.

Streams Element Group

spsiStreamSETable represents the set of stream service element. Each entry records propertie
seryice element including number of current instainces of this stream service element and coun

h row represents a single stream instance and records when the stream started, stream tyy
ed, bandwidth and position in content, external interface being used etc.

re is also a TRAP spsStreamChangedStatus which will be generated when there is a chan
am instance. The generation of this TRAP is controlled by spsStreamSETrapGeneration va
eject’.

ver Provider
ion. The DAVIC

s the set of stream
and OMG concepts

5 of the stream
ters recording its

spsStreaminstTable records details @fjindividual streams being played from this SPS instance on this host.

e, the content being

je in the status of a
riable and defaults

t of applications
cation type,
fic to this

. This generic MIB

only identifies the session |dent|f|er and When the apphcatlon started. More deta|ls of this appllcatlon instance

may be found from the application specific MIB.

B.1.2.3 Content Group

This group represents the content service elements. On every host which supports at least one content service
element, there is an spsContentSETable. Each row in this table represents a content service element. This records

the content provider name and gauges of content open, on-line and off-line. This table is index
IOR of the content service provider element.
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The spsContentinstTable is a table of the contents in this content service element. It records the type, size and
usage of the content etc. It is also indexed by the content service element as well as an instance identifier for the
content. This allows searching on the content based on content service element.

B.2. SNMP MIB Specification
DAVIC-SERVER-MIB DEFINITIONS ::= BEGIN
IMPORTS enterprises, NetworkAddress, IpAddress, Counter, Gauge, TimeTicks
FROM RFC1155-SMI
OBJECT-TYPE FROM RFC1212
DisplayString, PhysAddress FROM RFC1213
RAP-TYPE FROM RFC1215;

davic BJECT IDENTIFIER ::= { enterprise 1493}
davicSernver OBJECT IDENTIFIER ::={ davic 2 }
davicSenvervl OBJECT IDENTIFIER ::={ davicServer 1}
spsGendral OBJECT IDENTIFIER ::= { davicServerV1 1}
spsThresholds OBJECT IDENTIFIER ::={ davicServerv1 2}
spsElements OBJECT IDENTIFIER ::={ davicServervV1 3}

spsServiceGateway OBJECT IDENTIFIER ::= { davicServerV1 4}
spsActiveGroup OBJECT IDENTIFIER ::={ davicServervV1 5}
spsStregmsElement OBJECT IDENTIFIER ::= { davicServerV1 6 }

spsApplication OBJECT IDENTIFIER ::= { davicServerV1 7}
spsContent OBJECT IDENTIFIER ::= { davicServerV1 8 }

-- edited to remove Bandwidth from Stream

-- Also removal of the userProfile group,

-- inclusion of the contentDomainTable

-- ¢hanging the specification of bandwidth
-- elemegntTable,

-- last n[errors in application and stream table
-- simplification of content type and size

-- GROUP spsGeneral

-- This droup lists the generalsstate and history of the SPS instance.

-- This dgroup typically runs-on'the same agent as the service gateway.
-- This droup is mandatary.

spsGengralStateOfHealth OBJECT-TYPE

YNTAX INTEGER
{
okay (1),
warning (2).
minor  (3),
major  (4),
failed (5)
}
ACCESS read-only
STATUS mandatory
DESCRIPTION

" state of health of the complete server"

.= {spsGeneral 1}
spsGeneralServerld OBJECT-TYPE

SYNTAX DisplayString
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ACCESS read-only
STATUS mandatory
DESCRIPTION

" Description of the SPS instance"
== { spsGeneral 2}

spsGeneralDownTime OBJECT-TYPE

SYNTAX DateAndTime
ACCESS read-only
STATUS optional
DESCRIPTION

" Date and time the SPS instances was last stopped"
.= { spsGeneral 3}

ISO/IEC 16500-5:1999(E)

spsGeneralUpTime OBJECT-TYPE
SYNTAX DateAndTime
ACCESS read-only
STATUS mandatory
DESCRIPTION

sps|

sps|

sps

sps|

sps|

" Date and time the SPS instance was started"
:={spsGeneral 4}

GeneralMaxExclUNSess OBJECT-TYPE

SYNTAX INTEGER
ACCESS read-only
STATUS optional
DESCRIPTION

" Max no of exclusive U-N sessions"
= { spsGeneral 5}

GeneralMaxCFUNSessions OBJECT-TYPE

SYNTAX INTEGER
ACCESS read-only
STATUS optional
DESCRIPTION

" Max no. of continuous feed U-N sessians”
== { spsGeneral 6 }

(GeneralMaxStreams OBJECT-TYPE

SYNTAX INTEGER
ACCESS read-only
STATUS optional
DESCRIPTION

" Max number of simGltaheous streams"
.= { spsGeneral 7 }

(GeneralStreamsAccepted OBJECT-TYPE

SYNTAX Counter32

ACCESS read-only

STATUS optional

DESERIPTION

" Number of streams accepted with this SPS. "
5 { spsGeneral 8}

GeneralStreamsRejected OBJECT-TYPE

SYNTAX Counter32
ACCESS read-only

STATUS optional

DESCRIPTION

" Number of streams rejected by this SPS"
== { spsGeneral 9}

spsGeneralStreamsAborted OBJECT-TYPE

SYNTAX Counter32
ACCESS read-only
STATUS optional
DESCRIPTION
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" Number of streams aborted by this SPS"
== { spsGeneral 10}
spsGeneralApplicationStarted OBJECT-TYPE

SYNTAX Counter32
ACCESS read-only
STATUS optional
DESCRIPTION

" Number of applications started by this SPS"
:={ spsGeneral 11}
spsGeneralApplicationRejected OBJECT-TYPE

SYNTAX Counter32

ACCESS read-only

STATUS optional

DESCRIPTION

' Number of application requested which have been rejected by this
SPS"

= { spsGeneral 12}
spsGengralApplicationAborted OBJECT-TYPE

$YNTAX Counter32
ACCESS read-only
$TATUS optional
DESCRIPTION

Number of applications which were aborted."
= { spsGeneral 13}
spsGengralStateOfHealthChanged

TRAP-TYPE

ENTERPRISE { davicServerV1}

ARIABLES

spsGeneralStateOfHealth

}

DESCRIPTION

'| Trap issued when there is a change in state of health of the SPS
nstance. The new value is sent in the varbindings"

=1

-- The hpsts table is a list of the hosts which form the SPS

spsHostgNumHosts OBJECT;TYPE
$YNTAX Gauge32
ACCESS read=only
$TATUS mandatory
DESCRIPTION

Number of-Cutrent hosts in this SPS instance"
1= { spsGetieral 14 }
spsHost$Table N OBJECT-TYPE

PYNTAX SEQUENCE OF SpsHostsEntry
ACCESS not-accessible

STATUS mandatory

DESCRIPTION

" List of hosts in this SPS instance "
.= { spsGeneral 15}
spsHostsEntry OBJECT-TYPE
SYNTAX SpsHostsEntry
ACCESS not-accessible
STATUS mandatory
DESCRIPTION
" Entry for table spsHostsTable"
INDEX { spsHostsIndex }
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== { spsHostsTable 1}

SpsHostsEntry ::= SEQUENCE

spsHostsindex INTEGER,
spsHostsName  DisplayString,
spsHostslpAddress IpAddress,
spsHostsUpTime DateAndTime,
spsHostsThresholdMaxStreams  INTEGER,
spsHostsThresholdMaxContentOpen INTEGER,
spsHostsThresholdMemory INTEGER,
spsHostsThresholdDiskCapacity INTEGER,
spsHostsThresholdBandwidth INTEGER,
spsHostsMaxBandwidth INTEGER,
spsHostsDownTime DateAndTime,

sps|

sps|

sps|

sps|

sps|

spsHostsStatus INTEGER
}
Hostsindex  OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS mandatory
DESCRIPTION
" Unique identifier in the scope of the SPS for this host entry "
::={ spsHostsEntry 1 }
HostsName  OBJECT-TYPE
SYNTAX DisplayString
ACCESS read-only
STATUS mandatory
DESCRIPTION
" Host name of the host "
== { spsHostsEntry 2 }
HostslpAddress OBJECT-TYPE
SYNTAX IpAddress
ACCESS read-only
STATUS mandatory
DESCRIPTION
" IpAddress of the host. Note-both name and IP address are included
for those systems which_do“aot support any name resolution.”
== { spsHostsEntry 3}
HostsUpTime OBJECT-TYPE
SYNTAX DateAndTime
ACCESS read-only
STATUS mandatory
DESCRIRTION
" Timethis host started participating in this SPS system"
.= {rspsHostsEntry 4 }
HostsThresholdMaxStreams OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-write

sps

© ISO/IEC 1999 - All rights reserved

STATUS mandatory
DESCRIPTION
" percentage of loading of streams to issue the maxStreamsExceeded
TRAP. The TRAP is reissued whenever a new stream is requested and
the threshold is still exceeded"
== { spsHostsEntry 5 }

HostsThresholdMaxContentOpen OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-write
STATUS mandatory
DESCRIPTION
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" percentage of loading of open content to issue the
maxOpenContentExceeded TRAP. The TRAP is reissued whenever a
content is requested and the threshold is still exceeded"
.= { spsHostsEntry 6 }

spsHostsThresholdMemory OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-write
STATUS mandatory
DESCRIPTION
" percentage of loading of memory before issuing the
maxMemoryExceeded TRAP"
.= { spsHostsEntry 7 }

spsHostsThresholdDiskCapacity = OBJECT-TYPE

SYNTAX INTEGER
ACCESS read-write
$TATUS mandatory
DESCRIPTION

percentage of disk capacity used before issuing the
maxDiskSpaceExceeded TRAP"

= { spsHostsEntry 8 }
spsHostgThresholdBandwidth OBJECT-TYPE

$YNTAX INTEGER
ACCESS read-write
$TATUS mandatory
DESCRIPTION

percentage of disk bandwidth used before issuing the
maxDiskBandwidthExceeded TRAP"

1= { spsHostsEntry 9 }

spsHostgMaxBandwidth OBJECT-TYPE

$YNTAX INTEGER
ACCESS read-write
$TATUS mandatory
DESCRIPTION

Maximum bandwidth possible from thisthost measured in kbps."
= { spsHostsEntry 10 }

spsHost$DownTime OBJECT-TYPE
$YNTAX DateAndTime
ACCESS read-only
$TATUS mandatary
DESCRIPTION

Time this host stopped participating in this SPS system"

‘= { spsHostsEntry. 11 }

spsHostgStatus  OBJEET-TYPE

$YNTAX INTEGER

{

unknown (2),

starting (2),

okay  (3),

probiem (47,

stopping (5),

stopped (6)

}

ACCESS read-write

STATUS mandatory

DESCRIPTION

" State of this host participating in the SPS. This may be used to
control the state of the host by setting the state to 'stopped' or
‘'okay". "

== { spsHostsEntry 12 }
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