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ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees 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|es for voting.
Publicatior] as an International Standard requires approval by at least 75 % of the national bodies castjng a vote.
Attention i$ drawn to the possibility that some of the elements of this part of ISOAEC 16500 may be the subject of
patent righfs. ISO and IEC shall not be held responsible for identifying any or\all’such patent rights.
Internationpl Standard ISO/IEC 16500-2 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 — Qeneric digital
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
— Part 9: Usage information protocols
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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 interoperabili

ty, 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 po
reference point can comprise one or more logical (non-physical) information-transfer interfaces, and

ints. A
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 stbsysten with this intemational standard.
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16500-1 (DAVIC 1.3.1a Part 2) defines the normative digital audio-visual systems technical
s a vocabulary and a Systems Reference Model, which identifies specific functionalbtocks
bn 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'to Support the g
It is structured as a set of protocol walk-throughshmplication Notes” that rehearse both the
dynamic operation of the system at relevant reference points using specified protocols. De

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

and internet access.

ISO/IEC|16500-3 (DAVIC 1.3.1a Part 14) provides the normative definifien of DAVIC Technology Cqg
These afle strict sets of Applications, Functionalities and Technologies which allow compliance and g
criteria tg be easily specified and assessed. This part of ISO/IEC 16500 contains the full details of tw
These arle the Enhanced Digital Broadcast (EDB) and Interactive Digital Broadcast (IDB). ISO/IEC 1
specifies| required technologies and is a mandatory complianCe document for contour implementatio

ISO/IEC|16500-4 (DAVIC 1.3.1a Part 8) defines the toolbox of technologies used for lower layer pro
physical jnterfaces. The tools specified are those requiited to digitize signals and information in the G
and in the Access Network. Each tool is applicable*at one or more of the reference points specified
Delivery [System. In addition a detailed specification is provided of the physical interfaces between th
Interface] Unit and the Set Top Unit and of the physical interfaces used to connect Set Top Boxes to
peripheral devices (digital video recorder, PC, printer). The physical Delivery System mechanisms in
copper pgirs, coaxial cable, fiber, HFC, MMDS, LMDS, satellite and terrestrial broadcasting.

ISO/IEC|16500-5 (DAVIC 1.3.1a Part\7) defines the technologies used for high and mid-layer protoc
ISO/IEC|16500 digital audio-visuaksystems. In particular, this part defines the specific protocol stack
requirements on protocols at specific interfaces for the content, control and management informatior

ISO/IEC|16500-6 (DAVIC-1.3.1a Part 9) defines what the user will eventually see and hear and with

framework.
and

It details the
ystems
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ntours.
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s and
flows.

what quality.
H. This

It specifi¢s the way in which monomedia and multimedia information types are coded and exchange
includes [the definitiofef'a virtual machine and a set of APIs to support interoperable exchange of p

gram code.

Interopetability of applications is achieved, without specifying the internal design of a set top unit, by|a normative
Referenge Decoder Model which defines specific memory and behavior constraints for content decoding. Separate

profiles
ISO/IEC [L6500-7 (DAVIC 1.3.1a Part _10) defines the interfaces and the security tools required for

re defined for different sets of multimedia components.

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 isto 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 characteris

tics 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

integrated in the text of this part. Usage-related information model is defined in ISO/IEC 16500-9.

vi DAVIC 1.3.1a Part 12 (1999)
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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 conforman

ce information is

provided in other non-normative parts of DAVIC 1.3.1a (1999). A summary of these documents is included here

for nformation:

ISQ/IEC TR 16501 (DAVIC 1.3.1a Part 1) provides a detailed listing of the functionalities required by users and
proyiders of digital audio-visual applications and systems. It introduces the concept of alcontouf and defines the
IDH (Interactive Digital Broadcast) and EDB (Enhanced Digital Broadcast) functionality requirements which are

used to define the normative contour technology toolsets provided in ISO/IEC 1650073.

DAVIC 1.3.1a Parts 3, 4 and 5 are DAVIC technical reports. They provide additiohal architectu
information for the server, the delivery-system, and the Service Consumer systems respectivel
to load an application, once created, onto a server and gives informdtion and guidance on
trarjsmitted from the set-top user to the server, and those used to contrel the set-up and execu

al and other

. Part 3 defines
the protocols
ion of a selected

apglication. Part 4 provides an overview of Delivery Systems and desScribes instances of specifjc DAVIC
netyvorked service architectures. These include physical and wireless networks. Non-networkedl delivery (e.qg.
locdl storage physical media like discs, tapes and CD-ROMS) are not specified. Part 5 provideq a Service

Conpsumer systems architecture and a description of the DAVIC Set Top reference points defin
norfative parts of the specification.

bd elsewhere in the

DAVIC 1.3.1a Part 13 is a DAVIC technical report, which provides guidelines on how to validat¢ the systems,

technology tools and protocols through conformanceyand / or interoperability testing.

© ISO/IEC — All rights reserved DAVIC 1.3.1a Part 12 (1999) Vi
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Information technology — Generic digital audio-visual
systems — Part 2: System dynamics, scenarios and
protocol requirements

1 Scope

The purpose of this part of ISO/IEC 16500 is to specify nhormative protocols and associated dynamic system
behavior, including session and connection manipulation, configuration and download, for an ISO/IEC 16500
system. The emphasis is on the significant dynamic system entities (e.g., session control, call/connection
control), the behavior of these entities (e.g., information flows, entity actions, parameters passed) and the
raptephysteatplacementtsio HestabBAY Syster{e—physieat a —As such, this
of ISO/IEC 16500 complements the static systems reference model described in ISO/IEC)16500-1,
specifying normative dynamic behavior as well as specifying the protocol(s) required to realize this behavior.

Theg protocols themselves are specified primarily through the use of "Protocol Network) Architecture"
diagrams which visually illustrate, for each of the defined physical instances and application scg¢narios, the
Eus protocol stacks which are to be used. Detailed specification of the individual protocol topls

selves (e.g., the detailed protocol messages used to realize the DAVIC, dynamic flow behavior) is
proyided in ISO/IEC 16500-5 (mid- and higher layers) and ISO/IEC 16500-4 (lower layers) of this
specification.

This results in instance specifications made up of building blocks from 'the DAVIC tool set orgafized in a
manner describing a system which performs DAVIC functions.

2 | Normative references

Dethiled bibliographic references for the normative protacols identified in this part of ISO/IEC 16500 (e.g. in
Taljle 9.2-28 and Table 9.2-29) are provided in ISO/IEC 16500-2 Annex E.

3 | Definitions

This clause defines new terms, and the_intended meaning of certain common terms, used in this part of
ISQ/IEC 16500. Annex A of ISO/IEC @6500-1 defines additional terms and, in some cases, altdrnative
inteypretations that are appropriate in‘other contexts. For convenience, the normative definitiong below are
inclpded in the annex.

3.1 call entity or connection entity:user or network process which terminates S4 flow (c/c).
3.2 functional controf-entities: call/connection entity and session entity.
3.3 functional entity: process which terminates an information flow.

3.4 proxy signhaling agent:signaling process performing end point signaling function on behglf of the
end user. Extended definition is required if proxy is used also in hybrid network, e.g., MPEG HFC and ATM.

3.5 Q.2931 MACRO: single notation which summarizes the exchange of information (S4 flgw) between
callfcannection control entities during the call set-up or release phases.

3.6 session entity:user or network process which terminates Ss flow (ses).

4 Acronyms and abbreviations

This clause defines the acronyms and abbreviations used in this part of ISO/IEC 16500. Annex B of ISO/IEC
16500-1 defines acronyms and abbreviations used within ISO/IEC 16500.

clc call/connection entity

CRM Connection Resource Manager
DSDM DAVIC System Dynamic Modeling
e-e cntrl end-to-end control

© ISO/IEC — All rights reserved DAVIC 1.3.1a Part 12 (1999)


https://iecnorm.com/api/?name=918522435e3cb910fade872f54c4860b

ISO/IEC 16500-2:1999(E)

MPTS Multi-Program Transport Stream (ISO/IEC 13818-1 MPEG-2 Systems)
pses Pseudo-session control entity (used in some Internet Access scenarios)
Ses Session control entity

SPTS Single Program Transport Stream (ISO/IEC 13818-1 MPEG-2 Systems)

5 Conventions

The style of ISO/IEC 16500 follows ti@guide for ITU-T and ISO/IEC JTC1 co-operation. Appendix H: Rules
for presentation of ITU-T | ISO/IEC common text (March, 1993)

6 Requirements for DAVIC Systems

DAVIC systems are characterized as follows:

e The systen mustbe built from the setof toals defined in 1SO/IEC 16500.

e The system must reflect one of the allowable physical instances specifieddnthig part of
ISO/IEC 16500.

e The system must illustrate DAVIC behavior at the various reference-points as dgfined
in ISO/IEC 16500-1.

e The system must perform functionalities outlined in ISO/IEC TR 16501.

e The system dynamic behavior must be in accordance with'the dynamic flow scgnarios,
entity actions, and parameters, and protocols specified.ifithis part of ISO/IEC 16500,
utilizing the detailed protocols specified in ISO/IEC 16500-4 and ISO/IEC 16500-5.

e The reference points must be accessible to allow.é&ffective interoperability testing at the
reference points and throughout the system as appropriate.

7 Implementation Procedure
The follopving list defines the procedure for the description\of a DAVIC system instance:

1. Define the instance in terms of the static DAVIC reference model of ISO/IEC 165001 and
one of the allowed physical allocations of the dynamic functional entities specified in this
part of ISO/IEC 16500. Identify the required protocol tools outlined in ISO/IEC 16500 from
the physical instances, dynamic’behavior and the protocol network architecture diagrams of
this part of ISO/IEC 16500:-

2. Define the identified points using the tools outlined in ISO/IEC 16500.

3. Identify the required\BAVIC functionalities and demonstrate the implementation of these
functions through‘the network instance, utilizing the system dynamic behavior as spgcified
in the dynamié:flows of this part of ISO/IEC 16500.

4. Repeat steps 2 through 3 for the various network types (i.e., for the various physical layer
access technologies) to which the instance applies.

8 Ingtance Development Tool

The instgnce(development tool for definition of a DAVIC system is defined with the following elements:

e Service Provider System (SPS) (e.q., the video server for the case of VoD)

e Delivery System comprising:

e Core Network (CN)

o Access Network (AN)
e Service User System (e.g., the Set Top Unit)
¢ Information Flows S1, S2, S3, S4, S5

o Reference Points A11, A10, A9, A4, Al, AO (Note: A0 and A4 is not shown in Figure
9.1-1 below. See ISO/IEC 16500-1 for this information).

e Functional Entities: c/c, ses, content source, content sink, e-e cntrl

2 DAVIC 1.3.1a Part 12 (1999) © ISO/IEC — All rights reserved
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The SPS, CN, AN, SUS, Information Flows, and Reference Points are as defined in DAVIC static system
reference model of ISO/IEC 16500-1.

Content Service Service
Provider Provider User
System System System

2 2 Principal Services 2 2

H H Layer Interface H H

B B > B B >

H H Application Services H H

2 2 < Layer Interface 2 2

§ § Session/Transport § §

M M Services Layer Interfacey; M

o =~ - = = ——

§ § Network Services § §

H H Layer Interface H H

: : Physical Interface : >

§ Delivery § § Delivery §

H System 2 2 System =

AlL Afo A9 AL

The
the

9.1

9.1
The

Figure 9.1-1 — DAVIC System Reference-Model

details of the relationships internal to and external to the SRS, Delivery System and SUS 3
DAVIC static Systems Reference Model of ISO/IEC 16500-1.

DAVIC System Dynamic Modeling (DSDM) and Required
Protocols

General

.1 DAVIC System Dynainic Modeling
DAVIC System Dynamic.Modeling describes the following:

e Funetional Entities used within the Dynamic Model(s)

e (DAVIC Physical Scenarios (Physical Instances) for the allowable location(§
control functional entities.

re as defined in

) of the

o' System Dynamic Flows which describe the dynamics of the DAVIC System for, e.g.,

the following actions, where appropriate:
¢ Session & Call/connection Establishment
Adding Resources

Releasing Resources
Session Transfer
Service Transfer

* & & o |0

Session & Call/connection Release

e Functional Entity Actions (performed by entities in conjunction with the dynamic

flows)
e DAVIC Dynamic Flow Parameters (carried within the dynamic flows)

Collectively, these descriptive mechanisms specify the overall system dynamic behavior required of a DAVIC
system for each application area (e.g., VoD, Interactive Broadcast, etc.)

© ISO/IEC — All rights reserved
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9.1.2 Protocols Required for System Operation

The protocols required for the dynamic operation of a DAVIC compliant systems are identified in this part of
ISO/IEC 16500 (for each application scenario) by means of either protocol network architecture diagrams,
tables, or via descriptive text. Regardless of the means of identification, these protocols identified here are
actually pointers to further detailed information specified in either ISO/IEC 16500-4 or ISO/IEC 16500-5 or
in other documents as appropriate.

9.2 DSDM for VoD

F' 9 2. 1 chaowa tha lkaovr diaanaio fLanatinnal At ae v antlin o A\LAC N\ LabP-cvuctam.
Igl,ll’e [T SOV S tHC ROy Oy e oo o ar CTaaC St T o TNV TS VOO SyStCTTT

9.2.1 Functional Entities Used in Dynamic Modeling for VoD

e Content Source (e.g., MPEG Video Pump)
e Content Sink (e.g., Video decoder in an STU)

e e-e cntrl: entity which terminates the S2 flow and performs end-to-end- ¢ontrol (4.9.,
VCR-like control: pause, fast forward, etc.)

e ses: Session Control Entities which terminate the S3 flow and coordinate the
manipulation of resources, e.g., connections, in a DAVIC service instance

e c/c: call/connection control which terminate the S4 flow and set up conventional
network connections

Other dyhamic functional entities are introduced in the appropriate sections for the corresponding additional
capabilities.

S1

Content Source Content Sink

)\

\
AN

VAV

S2

e-e cntrl

C S8 S3
ses, ses, ses,
S4 S4
clc, clc, clc,
Sefvice Provider Logical network Service User

Figure 9.2-1 — Functional Entities and Relationships of a DAVIC System Instance

Figure 9.2-2 shows a mapping of the dynamic functional entities onto the DAVIC static Systems Reference
Model. It should be noted that this figure illustrates, for simplicity, only the physical scenario in which the
Service Client (i.e., the Set Top Unit) contains call/connection control signaling (c/c(t)). In other scenarios, as
shown in Figure 9.2-3, this entity is located within the delivery system, either in the access or core network,
and is called "proxy signaling".
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Figlire 9.2-2 — Mapping of Dynamic Modeling Functional Entities to Systems Reference Mode

9.2.2 Alternative DAVIC Physical Scenarios-for the VoD Control Functional

Entities

Thg DAVIC physical scenarios are a particularallocation of control functional entities (e.g., ses
c/c(f), c/c(n)) to a specific physical entity orfocation within a DAVIC VoD system (e.g., STU, ac
netyvork, etc.). This section also includes a physical scenario which describes the case when p
connection resources (VP or VC) arecutilized .

9.2{2.1 Physical Scenarios for Switched Connections (SVCs)

Thq three physical scenatios shown in Figure 9.2-3 are supported in DAVIC VoD. Physical sce
only scenario supported for HFC when ATM is terminated in the access. All three scenarios arg
ATM end-to-end. (Additional physical scenarios are introduced in the appropriate sections.)

lal scenarios, the
Introl entity
Client (l.e.,

led inside the
ignalling).

t), ses(n),
Cess
e-provisioned

hario 1 is the
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Suffix = n = network side
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9.2.2.2 Physical Scenario 4, PVC, pre-provisioned connection resources

The physical scenario model depicted in Figure 9.2-4 shows the case where one or more than one static
connection resources (VP or VC) are pre-provisioned. Case 4a shows both the ses(n) and CRM (Connection
Resource Manager) located in the access whereas Case 4b shows both ses(n) and CRM located in the core
network. As is the case for SVC's discussed earlier, only the Scenario 4a is supported for HFC when ATM is
terminated in the access. Both 4a and 4b are supported for ATM end-to-end.

In the case of ATM access network, the connection resources may be end-to-end between the STU and the
server, or the server side connection resources and the client side connection resources may be separate.

Physical Scenario 4a includes the case where the client side connection resources are not ATM connections
but, rather, are HFC-specific resources providing MPEG transport streams. In this case, the CRM has the
capability of establishing the connection between the ATM connections on the server side and the HFC
resources on the client side.

In Hoth of these scenario's (4a and 4b), the session manager ses(n) is co-located with a funetignal entity called
CRM (Connection Resource Manager). CRM has knowledge about the pre-provisioned cofinegtion resources
and selects an appropriate VC (and its VCI) when the ses(n) receives the request.

A9 A4 Al AO

Server core access STU
network NIU

mpeg s \
_p|ane entities | 0 (L )b e e s e e f e
d relationships

ommon to all s2
Hsical scenarios o) Y PR -Ceontrol

L -~

kel

s3
ses = @ ses

Physical Scenario #4a |

)

s3
seg S3 se, ses

Physical Scenario #4b |

B¢

CRM = Connection Resource Manager  ses = Session Control Entity

Suffix = t = terminal side Suffix = n = network side

Figure 9.2-4

9.2.3 System Dynamic Flows for VoD

The dynamic behavior of a DAVIC system is described by sequences of information flows which carry
information (e.g., parameters) between the control functional entities. Actions taken by functional entities as a
result of the information received in these flows are described in clause 9.2.4. The parameters carried in these
flows are specified in clause 9.2.5.

When interacting functional entities are located in separate physical equipment or different geographical
locations, protocol messages are used to transport these parameters.
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Figure 9.2-5 illustrates the relationships between functional entities, flows, protocol entities, and protocol
messages.

Figure 9.2-6 through Figure 9.2-12 show the dynamic behavior of a DAVICsysi2@m. The following
dynamic flow scenarios are illustrated:

e Session & Call/Connection Setup
e Resource Add
e STU-initiated
e Server-initiated
Resource Delete
e STU-initiated
e Server-initiated

Transfer of Session & Call/Connections Between Servers
Service Transfer

Session & Call/Connection Release:

e STU-initiated

e Server-initiated

e Network-initiated

It should|be noted that the STU-initiated Resource Add and Resource Delete are only considered informative
rather than normative DAVIC VoBystem. However, they are shown here-in order to illustrate complejeness,
consistency, and (optional) extendibility for more symmetrical DAVICG. VoD and other systems.
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Example lllustrating the Relationships Between
Functional Entities, Information Flows, Protocol
Entities, Primitives, and Protocol Messages

Function Entities
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Cntrl ...................................
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time

SETUP req.
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SETUP ind.
Signaling Protocol primitive
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0.2031 / \ 0.2931

SAAL SAAL
Transport Protocols for
ATM <€ Q.293%Sigy Protocol—p ATM
Messages
PHY PHY

SETUR\[addresses, parameters, et

Q.2931 protocal messadencasulated in lower layer transport protocols)

Figure 9.2-5
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DAVIC Dynamic System Modeling -- Session & Call/Connection Setup Scenario
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DAVIC Dynamic System Modeling -- Resource Add Scenarios
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Figure 9.2-7
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DAVIC Dynamic System Modeling -- Resource Delete Scenarios
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DAVIC Dynamic System Modeling -- Scenario For Transfer of Session & Call/Connections Between Servers
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DAVIC Dynamic System Modelin g -- Scenario for Service Transfer between between Servers
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Figure 9.2-10
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DAVIC Dynamic System Modeling -- Session & Call/Connection Release Scenarios
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DAVIC Dynamic System Modeling -- Session & Call/Connection Release Scenarios (continued)
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9.2.4 Functional Entity Actions for VoD

Figure 9.2-12

The Functional entity actions provide a description of the actions taken by the DAVIC control functional
entities as a result of the information transferred within the ISO/IEC 16500 system flows.
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The Functional Entity Actions are described for both switched (SVC) and pre-provisioned connections (VP or
VC) physical scenarios.

9.24.1 Functional Entity Actions for the System Flows for
Physical Scenarios 1-3 (SVC)
Table 9.2-1 — Session & Call/Connection Establishment

la-1b The STU sends a session set-up request indication to the network session entity.

1c-1d The network sends a session set-up request indication to the Server.

2a-2b The Server Session entity instructs the Server call/connection entity to set-up S1 and S2
connections from the Server to the STU.

3a—3b-3c Network connection control signaling is used to establish S2 and optionally S1. (see note|1, note
3)

4a—+4b Server call/connection entity informs the Server session entity of completion.of-qonnectior
establishment.

5a-{5b This flow is only used in physical scenarios 1 and 3. The client-side call/connectjon contrgl entity
(proxy) informs the ses(t) entity that the ATM connection has been completed to the access.

6a-{6b Server informs network of connection set-up. (see note 2)

7a-7b Network acknowledges the server's connection set-up. (see note 2, note 3)

8a-8b Server confirms session set-up to the Network.

9a{9b The Network informs STU of added connection and confirms session set-up. In the physigal
scenario #3 ATM access network, the network informs-the client of the added regources
indicating their connection identifiers (VPCI and VC1).

10g4-10b U-Plane communication between STU and servervia S1 and S2.

Note 1: A call/connection signaling MACRO is used for gach connection establishment.

Note 2: When all resources are to be allocated by the'server (and not by Ses(n)), as is the case

for SVCs, the

pargmeters in Resource ADD, reg.ind flow (6a-6b<7a-7b) are carried in a Session SETUP resp.conf flows
(8a{8b, 10a-10b) and Resource ADD reg.ind/respiconf flows (6a-6b, 7a-7b) are not used.
Note 3: If the connection or resource cannat be added, then the session must be cleared.
Table 9.2-2— Addition Of Resources (STU Initiated)
la-{lb STU requests resource addition to Network.
1c{ld The Network requests resource addition to the Server.
2a-{2b The Server session entity asks the Server call/connection entity to add connedtion to the session.
3a-43b—3c Network connection control signaling is used to establish S2 and optionally S1. (see note)
4a—+4b The Server call/connection entity informs the Server session entity of completipn of confection
establishment.
5a-{5b—-5¢c Server informs network of connection set-up.
6a-6b The Network informs STU Session entity about added connection resource.
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Table 9.2-3 — Addition of Resources (Server Initiated)

la-1b The Server session entity asks the Server connection entity to add connection to the se$sion.

2a—2b-2c Network connection control signaling is used to establish S2 and optionally S1. (see note)

3a-3b The Server call/connection entity informs the Server session entity of completion of confection
establishment.

4a—4b Server informs network of connection set-up.

5a-5b The Network informs STU Session entity about added connection resource. In the physical
scenario #3, the network also informs the connections identifiers of the added connections.

6a—6b The STU acknowledges the added connection notification to the Network.

7a—7b Network acknowledges the server's added connection set-up.

9.24.2 Deletion of Resources

Table 9.2-4 — Deletion of Resources (STU Initiated)

la—1b STU requests resource deletion to Network.

1c-1d The Network requests resource deletion to the Server.

2a-2b The Server session entity asks the Server call/connection entity to.Release connectjon to the
session.

3a—3b-3c Network connection control signaling is used to release S2.and optionally S1. (see pote

4a—-4b The Server call/connection entity informs the Server sesSiagh entity of completion of connpection
release.

5a-5b Server informs network of release of the connection:

6a—6b The Network informs STU Session entity aboutthe released connection resource.

Table 9.2-5 — Deletion of Resourcés.(Server Initiated Release)

la—1b The Server requests release of the\Connection resource to the Network.

2a—2b The Network requests release ofthé connection resource to the STU.

3a-3b The STU confirms connectionesource release to the Network.

4a—4b The Network confirms connection resource release to the Server.

5a-5b The Server Session entitycrequests the Server call/connection entity to Release the|conpection.

6a—6b 6 Network Control Signaling is used to Release the Connections.

Ta—T7b Server call/connegtion entity informs the Server session entity of completion of the release of
the connection.
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9.24.3 Session Transfer between Servers (under control of ses(n)) (Informative,
pending resolution of user-user specification problems in DSM-CC)

Table 9.2-6 - Session Transfer

la-1b Server A Session entity requests a transfer to Server B. The request is sent to the Netwprk
session entity.

2a—2b The Network Session entity sends a request for session transfer to Server B.

3a-3b The Server B Session entity request the Server B call/connection entity to set-up a connection
between Server B and the STU.
Note: The STU is assumed to be able to accept additional connections for S1 and S2 pripr to the
release of existing connections for S1 and S2

da—4b—4c Network Control Signaling is used to set-up the connection between Server B and the STU.

5a-5b ServerB-calfeonnectorentitynformsthe-ServerB-sessionr-entity-of-the-eonngction
establishment between Server B and the STU.

6a-6b Server B notifies the Network of the completion of the connection establishment.

7a-7b The Network confirms to Server B the added resources.

8a-8b Server B acknowledges the session transfer to the Network.

9a{9b (flow numbered 9a-9b is not used in this dynamic scenario)

104-10b The Network session entity informs the STU of the Session ‘transfer request from Servef A to
Server B. Also, the Network informs the STU of the added.connection resourceg. In the physical
scenario #3, the network also informs the STU of the cefriection identifiers (VC]s) of the newly
assigned connections.

113-11b The STU confirms Session Transfer.

128-12b The Network confirms to Server A the sessiop-transfer.

134-13b The Network requests to Server A to releaSe the connection resources betwegn Server [A and the
STU.

148-14b Server A session entity requests the.Seérver A call/connection entity to release|the conngctions
between Server A and the STU.

158-15b-15¢c| The network control signaling is-used to release connections between Server A and thg STU.

164-16b The Server A call/connection:éntity informs the Server A session entity of completion of|release
of the connections.

178¢-17b The Server A confirms tgdhe Network release of connections between Server|A and thg STU.

184-18b The Network confirms the release from Server A to the STU.

9.214.4 Service Transferbetween Servers (under control of ses(n))

Table 9.2-7 - Service Transfer

la-{1b Server A e-e control downloads the Service Transfer capable program to the §TU when|or
before the STU accesses the service on Server A.

2a2b Server A e-e control sends the next server, i.e., Server B and next Service infgrmation tp the
STU and prompts the Service Transfer capable program in the STU to execute|a Service
Transfer.

3a-3b The STU e-e control sends a SUSPEND to the Server A e-e control indicatinglits prefer¢énce
whether it wants to release the session with Server A or wants Server A to minimize the session
resources after the service suspension.
Note: If the STU does not want to return to Server A, it can execute a hormal session rel¢ase
without a suspend context.

4a—-4b In case the STU had requested Server A to minimize its session resources, its e-e contrpl sends

the RESUME to the Server A e-e control to resume to full service from the time it left off.

Note: A call/connection signaling MACRO is used for each connection establishment or release.
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conpection.

conpection.

clease of

clease of

9.2.4.5 Session & Call/Connection Release.
Table 9.2-8 - Session Release --STU-Initiated Release
la-1b STU requests the Network to Release the Session.
1lc-1d The Network requests the Server to Release the Session.
2a-2b The Server Session entity requests the Server call/connection entity to Release the
3a—3b-3c Network Control Signaling is used to Release the Connections.
4a-4b Server call/connection entity informs the Server session entity of completion of the release of
the connection.
5a-5b The Server confirms the Network the release of the session.
6a—6b The Network confirms to the STU the release of the session.
Table 9.2-9 - Session Release --Server Initiated Release
la-1b The Server requests release of the session to the Network.
2a—2b The Network requests release of the session to the STU.
3a-3b The STU confirms session release to the Network. (It is mandatory-that the STU pefform
Session Release upon receipt of flow 2a-2b.)
4a-4b The Network confirms session release to the Server.
5a-5b The Server Session entity requests the Server call/connectiofi‘entity to Release the
6a—6b 6 Network Control Signaling is used to Release the Connéctions.
7a—7b Server call/connection entity informs the Server sessiorientity of completion of the 1
the connection.
Table 9.2-10 - Session Release --Network-Initiated Release
la—-1b The Network requests release of the session to the STU. |
2a-2b The STU confirms session release to-the Network. (It is mandatory that the STU pefform
Session Release upon receipt of flow 1a-1b.)
3a—3b The Network requests releaselof the session to the Server.
4a—4b The Server Session entity réquests the Server call/connection entity to Release the
connection(s).
5a—-5b-5 Network Control Signaling is used to Release the Connections.
6a—6b Server call/connectioh entity informs the Server session entity of completion of the 1
the connection.
Ta—T7b Server session entity informs the Network session entity of completion of the releasg of the
Session and gonnection(s).
9.24.6 Fungtional Entity Actions for the Physical Scenario #4,
(pre=-provisioned VPs or VCs)
Note: Fof the/physical scenario #4, only for the case where the connection resources of the both enqis are pre-
provisioned ATN connection resources are described.

The following amendments have been made to 9.4.1 to reflect the functional entity actions required for the
Physical Scenario #4.
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Table 9.2-11 - . Session & Call/Connection Establishment (PVC Case)

e Server and the
le connegtions are

nforms thie Server

e Server|and the
le conneftions are

nforms the Server

6a—6b In the physical scenario #4, the server requests connection resources.
6b—7a In the physical scenario #4, the network selects appropriate connections for the server and|the
client and adds them to the session. If the server side connections and the client side conngctions
are separate, the network connects the server side connections with the client side connectjons.
7a—7b In the physical scenario #4, the network also confirms the requested resources and sends the
connection identifiers (VPCI and VCI) of the resources.
9a-9b In the physical scenario #4, the network informs the client of the added resources indicating their
connection identifiers (VPCI and VCI).
9.24.7 Addition of Resources
Table 9.2-12 - Addition of resource (STU Initiated) (PVC)
la-{lb The client requests resources.
1b{1c In the physical scenario #4, the network selects the appropriate connections for th
STU and adds them to the session. If the server side connections andi\the client si
separate, the network connects the Server side connections with théclient side cohnections|.
1lc{1d In the physical scenario #4, the network also informs the connections identifiers of the add€gd
connections.
2a-2b In the physical scenario #4, this step is skipped.
3a-Bb-3c In the physical scenario #4, this step is skipped.
4a—+4b In the physical scenario #4, this step is skipped.
6a-6b In the physical scenario #4, the network confirms-the requested connections and
of the connection identifiers of the added connéctions.
Table 9.2-13 - Addition of resource (Server Initiated)—(PVC)
la-{lb In the physical scenario #4, this $tep is skipped.
2a-Pb-2c In the physical scenario #4, this, step is skipped.
3a-3b In the physical scenario #4;.this step is skipped.
4a—+4b In the physical scenario #4, the Server requests resources.
4b—-5a In the physical scenario#4, the network selects the appropriate connections for th
STU and adds themtothe session. If the server side connections and the client si
separate, the network connects the Server side connections with the client side cohnections.
5a-{5b In the physical sCenario #4, the network also informs the connections identifiers of the addéd
connections.
Ta-{7b In the physical scenario #4, the network confirms the requested connections and
of the cennection identifiers of the added connections.
9.2]4.8 Deletion of Resources
Table 9.2-14 - Deletion of resources (ST1U Initiated)—(PVC)
5b—6a In the physical scenario #4, the network removes the connections from the session. If the client

association.

side connections are associated with the server side connections, the network clears thig
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Table 9.2-15 - Deletion of Resources (Server Initiated) (PVC)

3b—4a In the physical scenario #4, the network removes the connections from the session. If the client
side connections are associated with the server side connections, the network clears this
association.

9.2.4.9 Session Transfer (PVC) (Informative, pending resolution of user-user
specification problems in DSM-CC)

Table 9.2-16 - Session Transfer—(PVC)

6a—6b In the physical scenario #4, the Server B requests connection resources

6b—7a In the physical scenario #4, the network selects appropriate connections for the Seryer B and
the client. If the server side connections and the client side connections are separatg, the
network associates the client side connections and the server side connections.“Sone of the
client side connections used in the session with the Server A may be reuséd,in the new session
with the Server B. In such cases, the network clears the association between the clignt Side
connections and the Server A side connections, and then re-associates-the client side
connections with the connections for the Server B.

Ta—T7b In the physical scenario #4, the network confirms the connection resource request gnd informs
the Server of the connection identifies (VCIs) of the newly asSigned connections.

9a-9b In the physical scenario #4, the network also informs the-STU of the connection identifiers
(VCls) of the newly assigned connections.

12a-13a In the physical scenario #4, the network clears the remaining association between the ¢lient side

connections and the Server A side connections.

9.2.4.10 Session Release

Table 9.2-17 - Session release (STU Initiated)—(PVC)

5b—6a In the physical scenario #4, thelnetwork removes the connections from the session.|If the client
side connections are associated with the server side connections, the network clearg thig
association.

Table 9.2-18 - Session Release (Server Initiated) (PVC)

3b-4a In the physical scenario #4, the network removes the connections from the session.|If the client
side connections are associated with the server side connections, the network clearg this
association.

9.2.5 DAVIC Dynamic Flow Parameters for VoD

The following tables show the parameters, which are included in the message flows of clause 9.3. The column
"Flow" references the individual message flow as in clause 9.3, "Status" highlights whether the parameter is
included in the current specification, or whether is needs further examination, "Parameter" is the name of the
parameter and "Comment" identifies the value and semantics, which goes with the parameter.
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9.25.1 Session & Call/Connection Setup Scenario (Normative)
Table 9.2-19
Flow | Status | Parameter Comment
la-1b session_id uniquely assigned by STU,
Ses SETUP = device_id & arbitrary additional value, unique on this S[TU
reqg.ind
client id E.164 NSAP address at the Al interface of the client.
server_id E.164 NSAP address at the A9 interface of the server.
compatibility_descriptor| conveys a list of specific Hardware/Software at the STU
available to the server.
service_info = rPathSpec, indicates to the server initial service specific
ermation—e-g—abeut-serrdeeselecton—-{nita) servicg
name
1lc1d session_id identical to 1la—1b
Segs SETUP
reqlind
client_id identical to 1a—1b, with the possibility-that the SESn
replaces the physical address by'@logical address (e.g.,|for
reasons of privacy)
server_id physical NSAP E.164 addtess of the Server which the STU
wants to establish a session with (identical to 1a+1b. If in
la—1b a logical addreSs'was used, this address has to bg
replaced by the physical address for this step).
compatibility descriptor| identical to 1a—1b
service info = rPathSper identical to'1a=1b
2a{2b session_id identical to'step 1
ses|t)-c/c(t)
flow in Server
client_ ATM_id physical or logical E.164 address of the port, the| STU is
connected to, possibly including a sub-address, based oh
client_id of step 1c-1d.
resource_#, uniquely assigned by the Server,
resource_attribute(s) parameters which describe the ATM connection(s) to be|set
up:
- bandwidth
- QoS
- any other necessary parameters, such as AAL
parameters, broadband bearer capabilities, etc.
3a-{3b-3c altc/c signaling see ISO/IEC 16500-5, Clause 9.3.1.3
Coipnection parameters
setlip
4a-4b session_id identical to step 2 =1
c/c(f)-ses(t)
flow in Server
resource_# asin step 2
status id indicates status and reason of requested resoulce (e.g., OK
or failed, because of...)
VPI/NCI correlates ATM connection identifiers with resource
identifier
5a-5b session_id identical to step 4 =1
Resource ADD
reg.ind
VPI/VCI (as seen by correlates ATM connection identifiers with resource
STU!) identifier
status_id indicates status and reason of requested resource (e.g., OK

or failed, because of...)

(22

Note: See Note 1 in Clause 9.2.1 and Note 2 on Fig. 9-
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6a—6b session_id identical to step 4 =1
Resource ADD (However, see Note 2 in Clause 9.4.1.1)
req.ind

resource_# (as seen by

the server),

resource_group_tag_#

resource_descriptor(s)

service_context_list = connection_binding_list: indicates the "usage" of the

resource in the context of the application, e.g., "S1".

Ta—7b session_id identical to step 6 = 1
Resource ADD (However, see Note 2 in Clause 9.4.1.1)
resp.conf

resource_# (as seen by| identicalto step 6 =1

the server),

resource_descriptor(s)
8a-8b session_id identical to step 7 = 1
Session SETUH (However, see Note 2 in Clause 9.4.1.1)
resp.conf
9a-9b session_id identical to step 8 =1
Session SETUH (However, see Note 2 in Clause,9.4.1.1)
resp.conf

service_context_list

identical to step 6

resource_# (as seen by
the STU),
resource_group_tag#
resource_descriptor(s)

identical to step 6
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9.25.2 Add Resource Scenario—STU initiated (Informative)
Table 9.2-20
Flow | Status | Parameter Comment
la-1b session_id uniquely assigned by STU,
Resource ADD = device_id & arbitrary additional value, unique on this S[TU
reqg.ind
resource_# (as seen by| describes the resources the STU asks for.
the STU),
resource_group_tag#
resource_descriptor(s)
service_context_list = connection_binding_list: indicates the "usage" of the
resource inthe context of the alnplir\afinn' eg—S1".
lc-1d sesson_id see la-1b
Regource ADD
reglind
resource_# (as seen by| identical to 1a-1b
the server),
resource_group_tag#
resource_descriptor
service context list identical to 1a-1b.
2a-Pb session_id identical to step 1
SE$St-CONt
flow in Server
client_ ATM_id physical or logical E.164 address of the port, the| STU is
connected to-possibly including a sub-address, Hased upon
session_id«
resource_# uniquely‘assigned by the STU, parameters whicl descrilpe
resource_attribute(s) the ATM connection(s) to be set up:
bandwidth
QeSS
any other necessary parameters, such as AAL parameters,
broadband bearer capabilities, etc.
3a-{3b-3c all c/c signaling see ISO/IEC 16500-5, Clause 9.3.1.2
Coipnection parameters
Setlp
4a-4b session_id identical to step 2 =1
CONt-SESSt
flow in Server
resource_# asin step 2
status_id indicates status and reason of requested resouice (e.g., OK
or failed, because of...)
VPI/NCI correlates ATM connection identifiers with resource
identifier
5a-{5b session_id identical to step 4 =1
Regoutce
ADDed
resp.conf
resource_# (as seen by| (Note: The resource_# is considered one element of the
STU), resource_descriptor) It still has to be clarified, at which Igvel
resource_group_tag# | of detail information is needed for this flow.
resource_descriptor(s)
response indicates whether the request to add resource has been
successful.
6a—6b session_id identical to step5=1
Resource
ADDed
resp.conf
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resource_#, identical to 5a-5b.
resource_descriptor(s)
response identical to 5a-5b
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9.25.3 Add Resource Scenario—Server-initiated (Normative)
Table 9.2-21
Flow | Status | Parameter Comment
la-1b session_id The identifier of the session that connections to be created
SESSt-CONt are added to.
flow in Server
client ATM_id physical or logical E.164 address of the port, the STU is
connected to, possibly including a sub-address, based oh
client_id of step 1c-1d of Session & Call/Connection Setup
Scenario within this sub-section.
resource_#, uniquely assigned by the Server,
resol wm:_::fh‘ihl ma(c) parameters which describe the ATM connection( ) to belset
up:
- bandwidth
- QoS
- any other necessary parameters,‘such as AAL
parameters, broadband bearer capabilities, etc.
2a-{2b—-2c all c¢/c signaling See ISO/IEC 16500-5, Clause 9.8:1:2
Connection parameters
setyip
3a-{3b session_id identical to the one in step 1
CONt-SESSt
flow in Server
resource # identical to the @nein step 1
status_id indicates status-and reason of requested resoufce (e.g., OK
or failed, hecause of...)
VPINCI correlateS’ATM connection identifiers with resource
identifier
4a-4b session_id identical to the one in step 1
Regource ADD
reqlind
resource_# (as seen by identical to the one in step 1.
server),
resource_group Ctag#
resource_descriptor(s)
service_context _list =connection_binding_list: indicates the usage ¢f the
resources in the context of the application, e.g., $1.
Note: DAVIC has to agree on the semantics and|usage of
this field.
5a-5b session_id identical to the one in step 1
Regource
ADDed req.ind
resource_# (as seen by| the number and the descriptor for the added resgurces that
STU), are visible to the client.
resource_group_tag#
resource_descriptor(s)

service_context_list

identical to the one in step 4

6a—6b
Resource
ADDed req.ind

session_id

identical to the one in step 1

resource_# (as seen by
STU),
resource_group_tag#
resource_descriptor(s)

identical to the one in step 5 except the status code.

7a—7b
Resource ADD
resp.conf

session_id

identical to the one in step 1
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resource_# (as seen by| identical to the one in step 4 except the status code.
server),
resource_group_tag#
resource_descriptor(s)

9.254 Delete Resource Scenario—STU-initiated (Informative)

Table 9.2-22
Flow | Status | Parameter Comment

la-1b session_id identifier of the session, resources shall be deleted from
resource_lid(s) (as seen| parameters which describe the ATM connection(s) to pe
by STU), deleted
(resource_count)

2a-2b resource_id(s) (as seen parameters which describe the ATM connection(s) to pe
by server), deleted
(resource_count)

3a—3b-3c all c/c signaling see ISO/IEC 16500-5, Clause 9.3.1.2
parameters

4a—4b resource_id(s), parameters which describe the’ AFM connection(s) deletéd
(resource_count)

5a-5b session_id identical to step 1
resource_id(s) (as seen| parameters which describe the ATM connection(s) deleted
by server),
(resource count)

6a—6b session_id identical to step’l
resource_id(s) (as seen| parameters.which describe the ATM connection(s) deleted
by STU),
(resource count)
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9.25.5 Delete Resource Scenario—Server-initiated (Normative)
Table 9.2-23
Flow Status | Parameter Comment
la-1b session_id identifier of the session, resources shall be deleted from
Resource
DELETE
req.ind
resource_id(s) seen by | parameters which describe the ATM connection(s) to be
server), deleted
(resource_count)
reason indicates the reason the connection has been requested to be
released
2a-2b session_id identical to 1
Regource
DELETE
reglind
resource_id(s) (as seen| parameters which describe the ATM:resources t be deleted.
by STU),
(resource_count)
reason identical to 1
3a-3b session_id identical to 2
Regource
DELETE
resp.conf
resource_id(s) (as seen| identical to 2= 1
by STU),
(resource_count)
response indicates the response from the STU. Possible alues are
specified by DSM-CC
4a-4b session_id identicalto 3 =1
Regource
DELETE
resp.conf
resource_id(s)(as seen| identical to 1
by server),
(resources.count)
response identical to 3
5a-{5b resource_id(s), parameters which describe the ATM connection(g) to be
SE$t—c/ct (resource_count) deleted
RELEASE
megsage
6a-{6b—6¢C all c/c signaling see ISO/IEC 16500-5, Clause 9.3.1.2
AT call parameters
RELEASE
signaling
7a-{7b resource id(s), parameters which describe the ATM connection(g) delet¢d
c/ct—-SESt (resource_count)
RELEASE
message
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9.2.5.6 Session and Call/Connection Release Scenarios—STU-Initiated

(Normative)
Table 9.2-24
Flow | Status | Parameter Comment

la-1b session_id identifier of the session to be released, obtained from Sess
Sess RELEASE SETUP req.ind in Session & Call/Connection Setup
reqg.ind Scenario within this subsection.

reason indicates the reason the session has been requested to be

released

lc-1d session_id identical to 1la—1b
Sess RELEAS
reqg.ind

reason identical to 1a—1b
2a-2b session_id identical to 1
SESt-C/[Ct

server infernal
communj|cation

resource_#(s)

ased

[0}

identifies all the resources within the-session to be r¢

3a—3b-3c none all ATM connections are released, not parameters afe
exchanged
4a—4b session_id identicalto2 =1
C/Ct-SESt
server infernal
commun|cation
5a-5b session id identical to 4 =1
response indicates the status of the session release request
5a-5b session id identical te5 =1
response identicalto 5 =1
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9.25.7 Session and Call/Connection Release Scenario—Server-Initiated

(Normative)
Table 9.2-25
Flow | Status | Parameter Comment

la-1b session_id identifier of the session to be released, obtained from Sess
Sess RELEASE SETUP req.ind in Session & Call/Connection Setup
req.ind Scenario within this subsection.

reason indicates the reason the session has been requested to be

released

2a—2b session id identical to 1

reason identical to 1
3a—3b DCDD;UI I_I\‘:Il ;dcllt;ba: tU 2 - 1

response indicates client's response to the session release request
4a—+4b session id identicalto 3=1

response indicates the status of the session release requst
5a-{5b resource # (s), parameters which identify the ATM cennéection(s) to be
SE$t-C/Ct flow resource_count released and the session the connegtions) are agsociated
in server with.
6a-16b—6¢c all c/c signaling see ISO/IEC 16500-5, Clause 9.3.1.2
Coipnection parameters
reldase
Ta-{7b status_id indicates the status of the ATM connections sullsequent to
C/Qt-SESt flow the release request
in server
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9.2.5.8  Transfer of Session Between Servers (under the control of ses(n))
(Informative, pending resolution of user-user specification problems in
DSM-CC)
Table 9.2-26
Flow | Status | Parameter Comment
la-1b session_id identifier of the session to be transferred
server_B_id physical or logical NSAP E.164 address of the server, the
session shall be transferred to.
service_info information for indication to the server B initial service
specific information, e.g., about service selection, user
related information e g _authentication information
resource_#, parameters which identify the ATM resources currently
resource_group_tag # | (still) existing in the session
resource_descriptor(s)
(as seen by server)
2a—2b session id identical to 1
client_id E.164 NSAP address, which includes:
AFIl =45
E.164 = E.164 (native) address of the UNI at A1, which is
the physical location of the UNlKof the STU.
HO-DSP = IP address of STU, which is assumed to bg¢
assigned during network configuration
ESI = (unique) MAC address of the STU, which is assumed
to burned in by the manufacturer
SEL = DAVIC resetved, default = all 0
The coding of/these fields is described in ISO/IEC 8348
(See Session & Call/Connection Setup Scenario within this
subsection.)
server_A id logicaltor physical NSAP E.164 address of the Serve[ from
which the session is transferred
resource_# , patameters which identify the ATM connections curreitly
resource_group_tag_# [\(still) existing in the session)
resource_descriptor(s) | This allows server B to derive the bandwidths and respurces
(as seen by server) currently allocated to the session.
service info identical to 1
3a-3b session_id identical to 1
SESt-C/Ct flow
in Serve
client”ATM_id physical or logical E.164 address of the port, the STU|is
connected to, possibly including a sub-address, based oh
client_id of step 2a—2b.
resource_#, uniquely assigned by the Server,
resource_attribute(s) parameters which describe the ATM connection(s) to pe|set
up:
- bandwidth
- QoS
- any other necessary parameters, such as AAL
parameters, broadband bearer capabilities, etc.
4a—4b—4c all c/c signaling see ISO/IEC 16500-5, Clause 9.3.1.2
Connection parameters (These connections are new additional ATM connectiong
setup which terminate at the STU. There may be situations, where

the STU is not capable of accepting these additional

connections. This will result in a session transfer reject by

Server B. See step 8a—8b It)
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5a-5b
CONTt-SESt
flow in Server

session_id

identical to step 3=1

resource #(s)

identical to step 3

status_id indicates status and reason of requested resource (e.g., OK
or failed, because of...)
VPINCI correlates ATM connection identifiers with resource
identifier
6a—6b session_id identical to step 5 =1
Resource ADD
reqg.ind
resource_# (as seen by
server),
resol |rm=_grm lp_'rag#
resource_descriptor(s)
service_context_list = connection_binding_list: indicates the 'usage| of the
resource in the context of the application,"e.g., '91".
7a-7b session_id identical to step 6 =1
Regource ADD
resp.conf
resource_# (as seen by| identical to step 6 =1
server),
resource_descriptor(s)
8a-{8b session_id identical to step 7 %
response indicates why thesession transfer was accepted (or no})
9a{9b (this 9a-9b flow is not
used in this scenario)
1084-10b session_id identicalto'step 8 = 1
resource_# (as seen by| identical‘to Step 6 =1
STU),
resource_group_tag#
resource_descriptor(s)
service_context_list = connection_binding_list: indicates the 'usage| of the
resource in the context of the application, e.g., '§1".
reason indicates to the STU, why the session transfer Was not
accepted by Server B (if this is the case), e.g., 'npt sufficjent
resources'
114-11b session_id identical to step 10 =1
response indicates why the session transfer was accepted (or nof) by
the STU
128-12b session_id identical to step 11 =1
response indicates why the session transfer was accepted (or nof) by
the STU or server B.
134-13b session_id identical to step 12 =1
reason indicates the reason the session has been requpsted to be
released.
148-¥40 session_id identical to 13 =1
SESt=CQONt
server internal
communication
resource_#(s) identifies all the resources within the session to be relepsed
15a-15b-15c¢ none all ATM connections are released, not parameters are
exchanged.
16a-16b resource_#(s) identifies all the resources within the session to be relepsed
CONt—SESt

server internal
communication

17a-17b

session_id

identical to 14 =1
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resource_id(s),
(resource_count)

parameters which describe the ATM connection(s) delet¢d

18a-18b

session_id

identical to 17 =1

resource_id(s),
(resource_count)

identical to 17
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9.25.9 Flow Scenario: Service Transfer between Servers
Table 9.2-27
la-1b Application download is carried at the beginning

Service Transfer
capable program

from which the transfer is initiated.

when the specific service is accessed in Server A

application
Download
2a-2b server_id this is the server_id of Server B in standard IDL
Next Server format
information
service_info =rPathSpec, used below to indicate to the Server|B
initial service Qpprifir information e g abqut servitce
selection = (initial) service name.
ticket_info this contains an encrypted form of the tickg¢t the STU
uses when establishing a session with"Seryer B
indicating that the issuer is Server A and r¢lates to|a
specific prior contract with Setver B for billing and
commission reimbursements;t may also ipclude the
aPrincipal (an end-user identification as regeived ffom
the STU) for securityy
3a-Bb suspend_reason the STU indicatesits preference if the UserContext on
SUSPEND Server A must pe 'suspended or the resources
minimized. Below scenario | covers the cage when the
session with 'Server A is released and Scepario Il
covers thé case when the session with Sefver A is
kept but its resources are minimized
user_context the 'Server A provides the UserContext from which
the service on Server A will be resumed inffull when
STU returns to Server A.
Scqnario | parameters as in STU STU releases its session with Server A after receiying
Segsion & initiated Session and the user_context from 3
Cal}/Connection Call/Connection Release
Relpase Scenario
Scqgnario Il parameters as\in Server Server A minimizes all the resources in thg session
Regource Delete initiated Resource Delete | except for S2 information flow.
Scenario
Segsion & parameters as in STU STU establishes a session with Server B and passes
Calj/Connection initiated Session and the service_info and ticket_info provided egrlier in P.
Setpp €all/Connection Setup Note: both uuData and privateData in DSM-CC
Scenario userData shall be used.
Segsion & parameters as in STU or | STU or Server B releases the session.
Call/Connection Server initiated Session and
Relpase Call/Connection Release
Scenario
Scqnario | parameters as in STU STU re-establishes a session with Server A and passes
Segsion‘& initiated Session and the user_context received in 3. STU resunes the
CallrConnection CallfConnection Setup Service from where It last left oil.
Setup Scenario
Scenario Il user_context provides user_context received in 3.
4a-4b
RESUME
Scenario Il parameters as in Server Server A adds all the resources in the session except

Resource Add

initiated Resource Add
Scenario

of.

for S2 and resumes the service from where it was

eft
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9.2.5.10 Resource Descriptors used in dynamic flows for VoD

Depending on the scenario and the endpoint, there is a specific view of the session which is defined using
resource descriptors which are included in the messages. This section defines the possible scenarios and the
resource views (both at the Server and STU) that are associated with them.

* Download Phase, Multiple ATM SVCs

* Video Play Phase, Multiple ATM SVCs

* Single Asymmetric ATM SVC
1- Download Phase, Multiple ATM SVCs

This example uses separate ATM SVCs in order to carry the flows identified below:

* Download Data downstream
. ownload Data Response upsfream
. ownload Control downstream
. ownload Control upstream
. PC
Two scefarios are considered:
. nd-to-End ATM
this case the ATM SVC is maintained intact between the Server andthe Client

. ore ATM network and non-ATM HFC Client access
I this case the flows being carried on the ATM SVC are mappedtg-non-ATM resources thrpugh the
on-ATM resource descriptors.

1-A Endtto-End ATM
The top ¢liagram in Figure 9.2-13 provides the list of resource descriptors communicated from the Sérver to

the Netwlork and the Network to the Client. Since it is end-tosend ATM the resource numbers and thg
associatipn tags are unchanged.

In the bottom diagram in Figure 9.2-13, the flows corresponding to DownloadControl, DownloadDatd and
RPC are|carried on separate ATM SVCs, Resource'Number 1, 2 and 3 respectively and use the respective
Associatlon Tags 1, 2 and 3. The bindings to the interfaces are done using the Association Tags. Through the
bindings| the information format at the interfages is expected to be in IP format.
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Client Network Server

a) Download Data downstream

b) Download Data Response upstream
¢) Download Control downstream

d) Download Control upstream

e) RPC
-

sessionld

resourceCount=3
resourceNum=1, associationTag=1 (AtmSvcConnection(DownloadControl))
resourceNum~=2, associationTag=2 (AtmSvcConnection(DownloadData))
resourceNum=3, associationTag=3 (AtmSvcConnection(RPC))

-
resourceCount=3

resourceNum=1, associationTag=1 (AtmSvcConnection(DownloadControl))
resourceNun=2, associationTag=2 (AtmSvcConnection(DownloadData))
resourceNun=3, associationTag=3 (AtmSvcConnection(RPC))

\\\\\\\\\\\\\\\\\\\

Session
AnBoComedion ABoComedion AnBoComedion
(Dowrlced Gortrd)) (Doaniced Deta) (RPO
resouroeNUm=1 resource\Lm=2 resouroeNUm=3
assodtionTag=1 assodaioay=2 assodtionTag=3

Figure 9.2-13 End-to-End ATM, Dowhload Phase, Multiple ATM SVCs Server and Client Vi

Non-ATM HFC Client View

Network and the Network to the Client. Since the ATM terminates in the Network, new reso
Network and the Client are used over the non-ATM HFC. The flows on the ATM SVC are
be new non-ATM-HFC resources. Although the resource numbers for each flow on the Clie

ied on the MPEG TS and the upstream flows are carried on TDMA referred to by the Notify
criptor .\The bindings to the corresponding interfaces are done using the Association Tags.
ings, the information format at the interfaces is expected to be in IP format.

PWS

top diagram in Figure 9.2-14 provides the list of resource descriptors communicated from the Server to

urces between
apped into
Nt side are

h of the DéwnloadControl, DownloadData and RPC consists of 2-way flows. The downstream flows are

resource

hrough the

Since the MPEG TS 1S carried over TsDownsireamBandwidih, Resource Number 20, the SRM assigns an
Association Tag 50 to associate it with the MpegProgram Resource Number 30. The Association Tag in this
instance is used to identify a stack and does not appear in interface bindings at the User-to-User level.
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Client Network Server

a) Download Data downstream

b) Download Data Response upstream
c) Download Control downstream

d) Download Control upstream

e) RPC
-

sessionld

resourceCount=3
resourceNum=1, associationTag=1 (AtmSvcConnection(DownloadControl))
resourceNum=2, associationTag=2 (AtmSvcConnection(DownloadData))
resourceNum=3, associationTag=3 (AtmSvcConnection(RPC))

-

sessionld

resourceCount=5
resourceNum=1, associationTag=50 (TsDownstreamBandwidth(DownloadControl))
resourceNum=30, associationTag=50 (MpegProgram downstream)
resourceNum=21, associationTag=1 (Notify(DownoadControl))
resourceNum=22, associationTag=2 (Notify(DownloadData))
resourceNum=23, associationTag=3 (Notify(RPC))

Session

TsD¢wnstreamBandwidth

resourceNum = 20
absociationTag = 50

Notify
resourceNum = 21
(Download Control )
associationTag =1

Notify Notify

resourceNum = 22
(Download Data )
assogiationTag =2

resourceNum = 23

(RPC)
associationTag = 3

MpegProgram
resourceNum = 30
gssociationTag = 50

associationTag =1

associationTag = 2

PID 103 PID 104 PID 105
Private Data Private Data Private Data
(Download Control) (Download,Data) (RPC)

associationTag = 3

Figure

2- Video

This exal

Two scenarios are considered:

Play Phasg; Multiple Association TagM SVCs

0.2-14 Non-Association TagM HFC Client View Corresponding to Download Phase, Multipl¢
Association TagM SVCs Server and Client Views

mple uses separate Association TagM SVCs in order to carry the flows identified below:
VIPEG Audio/Video/Data downstream

154

RPC

End-to-End Association TagM (In this case the Association TagM SVC is maintained intact between the
Server and the Client)

Core Association TagM network and non-Association TagM HFC Client accesgIn this case the flows
being carried on the Association TagM SVC are mapped to non-Association TagM resources through the non-
Association TagM resource descriptors.)

2-A End-to-End Association TagM
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The top diagram in Figure 9.2-15 provides the list of resource descriptors communicated from the Server to
the Network and the Network to the Client. Since it is end-to-end Association TagM the resource numbers
and the association tags are unchanged.

In the bottom diagram in Figure 9.2-15, the flows corresponding to MPEG Audio/Video/Data downstream

and RPC are carried on separate Association TagM SVCs, Resource Number 1 and 3 respectively and use the
respective Association Tags 1 and 3. The Association Tag 4 identifies a stack and is not used in the bindings.
The bindings to the corresponding interfaces are done using the Association Tags 10. 11. 6 and 3. Through the
Association Tag 3 binding the information format at the interface is expected to be in IP format.

Client Network Server

a) MPEG Audio/Video/Data downstream

b) RPC
-

sessionld

resourceCount=3
resourceNum=1, associationTag=4 (AtmSvcConnection)
resourceNum=11, associationTag=4 (Mp€gProgram)
resourceNum=3, associationTag=3 (AtmSycConnection(RPC))

- N
sessionld

resourceCount=3
resourceNum=1, associationTag=4 (AtmSvcConnection)
resourceNum=11, associationTag=4 (MpegProgram)
resourceNum=3, associationTag=3 (AtmSvcConnection(RPC))

Session
i
AtmSvcConnection AtmSvcConnection
resourceNum = 1 (RPC)
associationTag = 4 resourceNum = 3
I associationTag = 3
MpegPragram
resourceNum.= 11
associationTag = 4
PID 102
PID 100 PID 101 Private Data
MPEG Video MPEG Audio (Stream Event)
associationTag = 10 associationTag = 11 associationTag = 6

Figure 9.2-15 End-to-End Association TagM, Video Play Phase, Multiple Association TagM SVCs
Server and Client Views

2-B Non-Association TagM HFC Client View

The top diagram in Figure 9.2-16 provides the list of resource descriptors communicated from the Server to
the Network and the Network to the Client. Since the Association TagM terminates in the Network, new
resources between the Network and the Client are used over the non-Association TagM HFC. The flows on
the Association TagM SVC are mapped into those new non-Association TagM HFC resources. Although the
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resource numbers for each flow on the Client side are different, the association tags are kept the same.

In the bottom diagram of Figure 9.2-16, the MPEG Audio/Video/StreamEvent consist of only downstream
flows, the RPC consists of 2-way flows. Both MPEG Audio/Video/StreamEvent and RPC downstream flows
are carried on the MPEG TS and the RPC upstream flow is carried on TDMA referred to by the Notify
resource descriptor. The bindings to the corresponding interfaces are done using the Association Tags.

Since the MPEG TS is carried over TsDownstreamBandwidth, Resource Number 20, the SRM assigns an
Association Tag 50 to associate it with the MpegProgram Resource Number 11. The Association Tag in this
instance is used to identify a stack and does not appear in interface bindings at the User-to-User level.

Clhient Network

Server

a) MPEG Audio/Video/Data downstream
b) RPC

-4

sessionld
resourceCount=3

-t

sessionld

resourceCount=3
resourceNum=20, associationTag=50 (TsDownstreamBandwidth)
resourceNum=11, associationTag=50 (MpegProgram)
resourceNum=3, associationTag=3 (Notify(RPC))

Session

L

resourceNum=1, associationTag=4 (AtmSyvcConnection)
resourceNum=11, associationTag=4 (MpegProgram)
resourceNum=3, associationTag=3(AtmSvcConnection(RPC))

TsDownstreamBandwidth
resourceNum = 20
associationTag = 50

MpegProgram
resoureeNum = 11
associationTag = 50

PID 102
PID 100 PID 101 Private Data
MPEG Video MPEG Audio (Stream Event)
assoOciationTag = 10 associationTag = 11 associationTag = 6

Notify
resourceNum = 3
(RPC)
associationTag = 3

Figure 9.2-16 Non-Association TagM HFC Client View Corresponding to Video Play Phase, Multiple

Association TagM SVCs Server View

3- Single Asymmetric Association TagM SVC

This example uses a single asymmetric Association TagM SVC in order to carry the flows identified below:
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*  MPEG Audio/Video/Data downstream

* RPC over TCP/IP downstream flow over private data on MPEG TS

* RPC over TCP/IP upstream flow over Association TagM

* Download Control and Data downstream flow in TCP/IP over private data on MPEG TS

* Download Control and Data Response upstream flow over Association TagM
Note: The use of TCP/IP in Download data will be reviewed for replacement by UDP/IP over the reflector
for the June meeting.
Two scenarios are considered:

End-to-End Association TagM (In this case the Association TagM SVC is maintained intact between the
Server and the Client)

Core Assouanon TagM network and non- Assouanon TagM HFC Client access(ln thls case the flows
ing [ i frough the non-

Note: In case of TCP/IP, while the SVC connection is established, the TCP/IP connection-s nqt. In step 8a-
8b fhe IP resource descriptor is sent. The Download service at the server immediately|begins tg listen at the
specified port. the TCP/IP connection is made by the STU Download service after.xeceiving thg IP resource
descriptor in 9a—9b.

3-A] End-to-End Association TagM

Thqg top diagram in Figure 9.2-17 provides the list of resource descriptofs communicated from the Server to
the|Network and the Network to the Client. Since it is end-to-end Assaciation TagM the resourde numbers
and the association tags are unchanged.

Thg bottom diagram in Figure 9.2-17 shows how the SharedResource descriptor is used to shdre the
AtmSvcConnection between the MpegProgram and Ip desegriptors.

Thq MPEG Transport Stream Resource number, Resource' Number 10, through SharedResoulce, Resource
Number 11 shares the AtmSvcConnection, ResourcesNumber 1 with the other IP connections. [The link
betyveen the MPEG TS and the SharedResource issmaintained through the Association Tag, Association Tag
1. Tlhe Audio, the Video and the StreamEvent carried in PIDs 100, 101 and 102 respectively arp assigned the
Asgociation Tags 10, 11 and 6 respectively.

Singe the RPC consists of 2-way flows, the downstream is carried on the MPEG TS, PID 204 and the
upstream is carried on the IP connection,Resource Number 12. Association Tag 2, links the twg directions to
the|same interface. The SharedResolrce, Resource Number 13 also is tagged at Association Tag 2. Similarly
the|PID, Resource Number 14 and_Resource Number 15 for Download are tagged at Associatipn Tag 3.
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Client

Network

Server

a) MPEG Audio/Video/Data downstream
b) RPC over TCP/IP downstream flow over private data on MPEG TS
c) RPC over TCP/IP upstream flow over ATM
d) Download Control and Data downstream flow in UDP/IP over private data on MPEG TS
e) Download Control and Data Response upstream flow over ATM

-

sessionld
resourceCount=7

resourceNum=1, associationTag=0 (AtmSvcConnection)

-

sessionld
resourceCount=7

resourceNum=11, associationTag=1 (SharedResource(1))

resourceNum=10, associationTag=1 (MpegProgram downstream)
resourceNum=13, associationTag=2 (SharedResource(1))
resourceNum=12, associationTag=2 (TCP-IP upstream)
resourceNum=15, associationTag=3 (SharedResource(1))
resourceNum=14, associationTag=3 (TCP-IP upstream)

resourceNum=1, associationTag=0 (AtmSvcConnection)
resourceNum=11, associationTag=1 (SharedResource)
resourceNum=10, associationTag=1 (MpegProgram downstream)
resourceNum=13, associationTag=2 (SharedResource)
resourceNum=12, associationTag=2 (TCP-IP upstream)
resourceNum=15, associationTag=3 (SharedResource)
resourceNum=14, associationTag=3 (TCP-IP upstream)

AtmSvcConnection
resourceNum = 1
associationTag = 0

SharedResource
(ATM SVCIMPEG)
resourceNum = 11
associationTag = 1

sharedResourceNum =1

SharedResource
(ATM SVC/TCP-IP)
resourceNum = 13
associationTag = 2

sharedResourceNum =1

SharedResource
(ATM SVC/TCP-IP)
resourceNum = 15
associationTag = 3
sharedResourceNum =1

Ip
RPC TCP/IP
resourceNum = 12
associationTag = 2

Ip
Download Control/Download
Data Response TCP/IP
resourceNum = 14
associationTag = 3

MpegProgram
resourceNum = 10
associationTag = 1

PID 102 PID 103 PID 104
PID 100 PID 101 Private Data Private Data Private Data
MPEG Video MPEG Audio (Stream Event) (Download Control/Data ) (RPC)

associationTag = 10

associationTag = 11

associationTag = 6

associationTag = 3

associationTag = 2

Figure 9.2-17 End-to-End Association TagM, Single Asymmetric Association TagM SVC Server and

Client Views

3-B Non-Association TagM HFC Client View

The top diagram in Figure 9.2-18 provides the list of resource descriptors communicated from the Server to
the Network and the Network to the Client. Since the Association TagM terminates in the Network, new
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resources between the Network and the Client are used over the non-Association TagM HFC. The flows on
the Association TagM SVC are mapped into those new non-Association TagM HFC resources. Although the
resource numbers for each flow on the Client side are different, the association tags are kept the same.

The bottom diagram in Figure 9.2-18 shows two upstream connections each referred to by a Notify resource
descriptor, which carry the DownloadControl/Data and the RPC upstream flows. Since the
TsDownstreamBandwidth only carries the MPEG TS then both descriptors share the same Association Tag 1.

The MPEG Transport Stream Resource number, Resource Number 30 carries the Audio, the Video and the
StreamEvent in PIDs 100, 101 and 102 respectively, assigned the respective Association Tag numbers 10, 11
and 6.

Since the RPC consists of 2-way flows, the downstream is carried on the MPEG TS, PID 204 and the
upstream is carried on the IP connection Resource Number 12. The Association Tag 2, links the two

directions to the same interface. The SharedResource, Resource Number 31 also share the Association Tag 2.
Simiariy-the-PIb-ReseurceNumbert4-and-Resource-Number32-for-Deowrload-are-share-the-Association

Tag 3.
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Client Network Server

a) MPEG Audio/Video/Data downstream

b) RPC over TCP/IP downstream flow over private data on MPEG TS

¢) RPC over TCP/IP upstream flow over ATM

d) Download Control and Data downstream flow in TCP/IP over private data on MPEG TS
e) Download Control and Data Response upstream flow over ATM

-l
-l —

sessionld

resourceCount=7
resourceNum=1, associationTag=0 (AtmSvcConnection)
resourceNum=11, associationTag=1 (SharedResource(1))
resourceNum=10, associationTag=1 (MpegProgram downstream)
resourceNum=13, associationTag=2 (SharedResource(1))
resourceNum=12, associationTag=2 (TCP-IP upstream)
resourceNum=15, associationTag=3 (SharedResource(1))
resourceNum=14, associationTag=3 (TCP-IP upstream)

sessionld

resourceCount=7
resourceNum=20, associationTag=1 (TsDownstreamBandwidth)
resourceNum=30, associationTag=1 (MpegProgram downstream)
resourceNum=21, associationTag=2 (ATM)
resourceNum=12, associationTag=2 (TCP-IP upstream)
resourceNum=32, associationTag=3 (ATM)
resourceNum=14, associationTag=3 (TCP-IP upstream)

Session

Notify (ATM) Notify (ATM)

;iiﬁﬂ{;ﬁyn“g :-2% resourceNum = 21
9= associationTag = 3

TsDownstreamBandwidth
resourceNum = 20
associationTag = 1

Ip

|

RPC TFE?P/IP Download Control/Download
resourceNum = 12 Data Response TCP/IP

resourceNum = 14

associationTag = 2 L
9 associationTag = 3

MpegProgram
resourceNum = 30
associationTag = 1

an104

P+ PHE-163

PID 100 PID 101 Private Data Private Data Private Data
MPEG Video MPEG Audio (Stream Event) (Download Control/Data ) (RPC)
associationTag = 10 associationTag = 11 associationTag = 6 associationTag = 3 associationTag = 2

Figure 9.2-18 - Non-ATM HFC Client View Corresponding to Single Asymmetric ATM SVC
Server Views
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4- Single Asymmetric ATM PVC

The example with PVC is similar to the example in 1 “Single Asymmetric ATM SVC” except
AtmSvcConnection is replaced by AtmConnection and SVC is replaced by PVC in the text.

5- Download Phase, Multiple ATM PVCs
The example with PVC is similar to the example in 2 “End-to-End ATM, Download Phase, Multi

ple ATM

SVCs” except AtmSvcConnection is replaced by AtmConnection and SVC is replaced by PVC in the text.

6- Video Play Phase, Multiple ATM PVCs

The example with PVC is similar to the example in 3 “End-to-End ATM, Video Play Phase, Multiple ATM
SVCs” except AtmSvcConnection is replaced by AtmConnection and SVC is replaced by PVC in the text.

7- Use of sharedResourceRequest Descriptors

|n “‘:G‘ ot tr—oanovetTe1eSoutee ‘-"G“;‘;“G“G DY “GG‘;G v, e
respurce numbers are assigned by the Network, then the sharedResourceRequest Descriptor
ShgredResource Descriptor at every instance of its occurrence in examples 1 through 6 and-cg
the|sharedResourceNum is replaced by sharedResourceRequestld. In the request message, fi

to the Network, the ResourceNums are filled with “0”s. In the confirm message from the Netwo
originator, the ResourceNums take their actual values assigned by the Network..

9.2.6 Specification of the Usage of DAVIC Protocol Tools for-VoD

This section describes the protocol stacks and network architectures thatare used to implemer
S4 |nformation flows required by the dynamic functional entities for DAVIC VoD. These protoco
described here in terms of network or topology diagrams for eachof the defined Physical Scen
various physical layer (PHY) technology options illustrated via tables.

Thq relationships between the logical information flows (S1¢S2 etc.), the functional entities, an
that support them are also illustrated, in accordance with kigure 9.2-5.

Cross references between the protocols and their narimative definitions elsewhere in the Davic
Sp4cification are provided in Tables 12.1 and 12.2.

9.2.7 Protocol Network Architectures for DAVIC VoD
Theg three Scenarios shown in Figure 9:2-19, Figure 9.2-20, and Figure 9.2-21 represent end-tg

yest. If the
eplaces the
rrespondingly
om the originator
k to the

t the S1 through
stacks are
nrios, with the

i the protocols

VoD

-end DAVIC

sysfems illustrating the control functional entities (e.g., c/c, ses) and their supporting protocol sfacks in a

netyvork or geographical view. Each-Scenario illustrates a slightly different physical allocation o
entifies in order to accommodate different DAVIC physical scenarios reflecting network deployr
strgtegies and alternative access technologies. Both ATM end-to-end and ATM terminated in tk
shown.

Thq three scenarios-described within this section utilize switched connections (SVCs), while ye
scepario, that for the-dse of permanent virtual circuits (PVCSs), is described earlier.

Scgnarios 2 &3-llustrate the cases where the session manager is between A4 and A9:

In Ycenarion2; the STU contains call/connection control (e.g., Q.2931, etc.) and applies only to
to-gnd,case.

f these
nent
e access are

[ another

the ATM end-

In contra epario hows the use of proxy signaling (i.e., Q.2931 is moved out of the
simplify the STU. This scenario is also used only for ATM end-to-end.

n order to

Scenario 1 is similar to Scenario 3 in that proxy signaling is used. ATM can either be end-to-end or
terminated in the access. However, in Scenario 1, the session manager (i.e., network side session entity) is
located in the access network, connecting to the network via a standard UNI. Typically, this location will be at
or near the location of the proxy signaling agent and possibly at the place ATM terminates (if ATM is not

end-to-end).
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1 is the only scenario supported in the DAVIC Efekification for HFC for ATM terminated in

the access.

In all cases (Scenarios 1,2, & 3), the same combinations and alternatives of physical layer (PHY) technologies
are supported. These alternative PHY protocols are not illustrated on these Protocol Network Architecture
diagrams but, rather, are described in Table 12.2.

9.2.8 Rationale for the Physical Scenarios for VoD

Scenario 2 is the most general and flexible architecture, and it scales well geographically. It corresponds to
the standard B-ISDN view: An ATM terminal containing, for example, Q.2931 call/connection control
signaling is assumed, and the session manager is located in the service control within the core network

(perhaps

in an intelligent network entity).

Scenario
distance
DAVIC bl
involved

Scenario

the STU(i.e., proxy signaling) . This potentially simplifies the STU and accommodatesnon-ATM end

viewpoin
network
two entiti

However
thus allo

Scenario
differenc|
network
STU's, a

9.29 1|

The dow
downloa
is seen t
for furthe

sufficient].

2 scales well and is readily extensible to other broadband services such as video conferen
learning, etc. In addition, this approach appears to be well-suited for multi-network, multi~of
ecause of the ability to distribute the network-side session entity among the various petwor
in the session.

3 differs from Scenario 2 in that call/connection control signaling (e.g., Q.293%).resides out

ts. For the DAVIC VoD Specification, the proxy signaling entity is considered to be part of th
blong with the Ses(n) entity. This removes the need for any protocols ahd messages betwe
es for the DAVIC VoD Specification.

, from core network and SRC (Service Related Control) point oflview, it is the same as Sce
ving for the same distributed session capabilities for multi-network DAVIC.

1 allows for rapid, localized equipment deployment and, pétentially simplifies the STU's. Th
b between Scenario 1 and Scenario 3 is that the sessien. manager entity is moved out of th
nto the access, connecting to the network via a stangdard UNI. Proxy signaling is used to si
hd ATM can either be end-to-end or ATM can terminate in the access.

Notes on Download Protocols for VoD

hload protocol stacks shown in Figure 9:2-19, Figure 9.2-20, and Figure 9.2-21lindicate that
| of data can optionally utilize AAL5 without using the MPEG TS MUX/DEMUX mechanism,|
b be useful, for example, in the case where the server is not supplying an MPEG stream fur
r study whether or not TCP/UDP and IP are needed in this case. Or, is the direct use of AA
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9.2.10 Cross-Reference to DAVIC Tool Definitions for VoD

Table 9.2-28 and Table 9.2-29 provide a cross-reference of the protocols specified for use within a DAVIC VoD
system (as shown in Figure 9.2-19, Figure 9.2-20, and Figure 9.2-21) to their detailed descriptions and references
described elsewhere within thSpecification.

Table 9.2-28 - Cross-Reference to DAVIC Tool Definitions for VoD

DAVIC Tool Name ISO/IEC Clause Notes
(as shown in Figure 9.2-19, Figur¢ 16500 Part| Number
9.2-20, and Figure 9.2-21) Number

AALS 5 11.4 (references ITU-T Rec. |. 363.5)

ATM 5 11.5 (references ITU-T Rec. |. 361)

OQSM-CC User-Network 5 8.3 (references ISO/IEC 13818<6)

QSM-CC User-User, Download 5 7 (references ISO/IEC 1381846)

dontrol

OSM-CC Download Data 5 6 (references ISO/IEC) 13818—6)

1P 5 11.3 (references RFC.791)

MPEG PGM 5 6 MPEG program-information (g.g., video,
audio) . Stored-on Server as a SPTS.
(references ISO/IEC 13818-1, |2, -3)

MPEG TS DEMUX 5 6 This refers to the Transport Stream
Demulltiplexing functionality of MPEG-2
Systems (ISO/IEC 13818-1)

MPEG TS MUX 5 6 This refers to the Transport Stfeam
Multiplexing functionality of MPEG-2
Systems (ISO/IEC 13818-1)

QMG GIOP/IIOP 5 7:202vand| Includes OMG's CDR (Commop Data

3 Representation), OMG UNQO's RPC
mechanism, and CORBA 2.1's{lIIOP base(
on TCP/IP (default).

AHY AO 4 8.

5 12.

PHY Al 4 A number of physical layer technologies gre
supported for the access. These are
summarized in Table 9.2-29, but specified]in
detail or referenced in ISO/IEC|{16500-4.

PHY A4 4 6.

PHY A9 4 6.

2931 5 9.3.1 (specifies subset of ITU-T Q.2931)
.SAAL SSCF 5 9.3.2 (specifies ITU-T Q.2130 (SSGF-UNI)

Q.SAAL SSCOR 5 9.3.2 (specifies ITU-T Q.2110 (SSCOP)

TICP 5 11.1 (references RFC 793)

UybprP 5 11.2 (references RFC 768)

© ISO/IEC — All rights reserved

DAVIC 1.3.1a Part 1

2 (1993)


https://iecnorm.com/api/?name=918522435e3cb910fade872f54c4860b

ISO/IEC 16500-2:1999(E)

Table 9.2-29 - PHY Layer Cross-Reference to DAVIC Tool Definitions for VoD

PHY Al Name ISO/IEC Common, Referenced of ATM End-
Variant (in the Davic 16500-4 Informal, or Spec. to-end?
Specification) Clause | Previous Name Included? (across Al)
Number
#1 Low-Speed Symmetrical| 7.1 (modem on ref. V.22bis no
PHY on the PSTN POTS line)
#2 Low-Speed Symmetrical| 7.2 N-ISDN ref. 1.430 no
PHY on the ISDN
#3 Long-Range Baseband | 7.3 ADSL ref. ANSI some
Asymmetrical PHY on T1E1l.4
copper
#4 Medium-Range Baseband7.4 ref. ANSI yes
Asymmetrical PHY on VDSLC TTET A
copper
#5 Short-Range Baseband | 7.5 FTTC spec. included yes
Asymmetrical PHY on in this DAVIC
copper and coax Specification
#6 Passband Unidirectional | 7.6 HFC #1 spec. included same
PHY on coax in this DAVIC
Specification
#7 Passband Bi-directional | 7.7 HFC #2 spec. included some
PHY on coax in this DAVIC
Specification
#8 Passband Unidirectional | 7.8 Satellite ref-ETS 300 | no
PHY on Satellite Broadcast 421 plus
(DVB) DAVIC-
specific deltas
#9 Baseband Symmetrical | 7.9 ATM Fotum's 25| ref. ATM yes
PHY on copper Mbs on*UTP Forum
#10 Baseband Symmetrical | 7.10 FTTHH/SDH ref. 1.432.1, | yes
PHY on fiber 1.432.2
9.2.11 Association Between Interfaces and Network Resources for VoD
Backgrolind:
The Digifal Storage Media Command & Control initiative, which this specification references, providgs two
elementg to a solution: a) the Session protocol which instructs the settop about network resources for a session,
and b) service interfaces which the settop invokes to interact with services. The session protocol deals with
network fesources; the protocol is oblivious to the interface (that is, the semantics) above the resourges. The

service iterfaces deal Wwith services; the interface is oblivious to the network resources below. The geparation is
one reaspn applications on the settop interacts with consistent interface, even though the network tg which the
settop attaches often differs.

It is still
initiative
networks: —The structure
allows the service to bind an interface name, known to the application code on the settop, to shorthand for
network resources, known to the session code on the settop.

ecessary, however, to relate interfaces with resources. The Digital Storage Media Command & Control
rovides the framework. This section presents the specialization for distinct services and digtinct

The shorthand is known as the association tag. The value has end-to-end significance. If the connection which
carries the media stream changes at the access gateway, for example, the resource descriptors visible to the service
and the resources visible to the settop would differ. The association tag, however, would not. The service would
assign it and list the network resources it encapsulates. The ses(n) element preserves the value. If the media

stream connection changes, the ses(n) element would forward the value, along with the network resources visible

to the settop.
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Since the service does not know, nor wish to know, the network visible to the settop, the service shall always
assign association tags. It then provides the list which binds interfaces to resources (to be precise binds to
association tags) with an object reference.

Interface Support:

The question which remains is which interfaces and which resources should the settop expect to encounter. We
first consider the interfaces. The service domain can be thought to divide into services which do not provide a
media stream (for example ServiceGateway) and those which do provide a media stream (for example Stream). If
the service does not produce a media stream, the settop shall support the interfaces shown in Table 9.2-30.

Table 9.2-30

Description Classification Direction

| _Service Reguest Reguest Settop-to-Service
Service Reply Reply Service-to-Settop

Download Control Request Request Settop-to-Service
Download Control Reply Reply Service-to-Settop
Download Data Confirm DataAck Settop-to-Service
Download Data Data Service-te-Settop

(In the interest of comprehension, the descriptions above differ slightly from the list found in thg Digital Storage
Meglia Command & Control initiative. The correspondence, however, is.obvious.)

Thg implication of the above list is that the settop should expect thatdewnload might occur. If the download
phgse is not necessary, the download service cancels the phase.

If tHe service does produce a media stream, the settop should-also expect the interface shown|in Table 9.2-31.

Table 9.2:3Y
Description Classification Direction
Mpeg Downstream MpegPid Service-to-Settop
StreamEvent MpegPid Service-to-Settop

(While the complete list of the Digital Storage Media Command & Control initiative includes a media stream in
the jupstream (settop-to-service) direction, the default is just transport of media stream from the service to the
settop.)

Notg that the settop can subscribe to stream events, which appear as private data in the mpeg|stream. The
implication is that the service must describe the resource, that is the elementary stream, in whi¢h the event data
will[be found. (See resource for this case below.)

Regource Support:

Thg companion question to which interfaces to support is the question of which resources to bipd to the interfaces.
Thg answer depends on the perspective. From the perspective of the service, either MPEG TS|stream or ATM
with or without IP could be used for download. In the case of end-to-end ATM the carriage of tHe download is for
further study.
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Table 9.2-32
Description Classification Direction ResourceDescriptor
DownloadControlRequest Request Settop-to-Service ATMIp
DownloadControlReply Reply Service-to-Settop Atmlp
DownloadDataConfirm DataAck Settop-to-Service Atmlp
DownloadData Data Service-to-Settop Atmlp
ServiceRequest Request Settop-to-Service Atmlip
ServiceReply Reply Service-to-Settop Atmlp
MpegDownstream Stream Service-to-Settop AtmMpegAudio
AtmMpegVideo
StreamEvent Private Data Service-to-Settop AtmMpegStrmEvnt

Table 9.2-8Sdestrbes the sitvatiomwhere theservice detivers amedia streanT Note tiat thedowrpad data is

found in fhe media stream. Note also that stream event data appears as private data in the media-stfeam.
Table 9.2-33

Description Classification Direction ResourceDesgriptor
DownloadControlRequest Request Settop-to-Service J-€pAtm
(When npt carried over uuData
DownloadControlReply (When | Reply Service-to-Settop TcpAtm
not carri¢d over uuData)
DownloadDataResponse DataAck Settop-to-Service For Further Sfudy
DownloadData Data Service-to-Settop For Further Stydy
ServiceRequest Request Settop-to-Service TcpAtm
ServiceReply Reply Servite-to-Settop TCcpAtm
MpegDonstream Stream Service-to-Settop MpegAudioAtmh

MpegVideoAtm

StreamEyent PrivateData Service-to-Settop MpegStrmEvntAtm

If the setfop and the service both agree, it is feasible’to embed data in the media stream. The technifjue is known
as tunneling. If both sides elect to adopt the teeghnique, the interface vs resource list becomes as shgwn in Table
9.2-34.

Table 9.2-34

Description Classification Direction ResourceDesgriptor
DownloadControlRequest Request Settop-to-Service TcpAtm
(When npt carried over uubData
DownloadControlReply (When | Reply Service-to-Settop TcpMpegAtm
not carrigd over uuData)
DownloadDataResponse DataAck Settop-to-Service For Further Sfudy
DownloadData Data Service-to-Settop For Further Stydy
ServiceRequest Request Settop-to-Service TcpAtm
ServiceReply Reply Service-to-Settop TcpMpegAtm
MpegDo vastream Stream Set v;bc-tu-Scttup rv':pcgr'-\\udiu/-\\tl

MpegVideoAtm

StreamEvent PrivateData Service-to-Settop MpegStrmEvntAtm

From the perspective of the settop, there is a comparable list. The resource field of the list, however, depends on
the delivery technigue. In the case of ATM to the settop, the above lists apply. In the case of HFC, the list in Table
9.2-35 applies.

54 DAVIC 1.3.1a Part 12 (1999) © ISO/IEC — All rights reserved


https://iecnorm.com/api/?name=918522435e3cb910fade872f54c4860b

ISO/IEC 16500-2:1999(E)

Table 9.2-35
Description Classification Direction ResourceDescriptor
DownloadControlRequest | Request Settop-to-Service TcpHfcUpStrm
(When not carried over
uuData)
DownloadControlReply Reply Service-to-Settop TcpHfcDnStrm
(When not carried over
uuData)
DownloadDataResponse DataAck Settop-to-Service For Further Study
DownloadData Data Service-to-Settop For Further Study
ServiceRequest Request Settop-to-Servicg TcpHfcUpStrm
ServiceReply Reply Service-to-Settop TcpMpegHfcDnStrm
MpegDownstream Stream Service-to-Settop MpegAudioHfcDnStrm
MpegVideoHfcDnStrm
StrgamEvent PrivateData Service-to-Settop MpegStrmEyntHfdDnStrm
There are, in fact, separate descriptors for the Permanent Virtual Circuit versus Switched Virtugl Circuit cases.

Fro

9.2

A) (
Us

P

[e

B) f

M the perspective of the settop, however, the descriptors can be thought to bethe same.

12 Rationale behind the selection of the DAVIC VoD dynamic systems
behavior

Conclusions reached:

ge of DSM-CC User-Network protocol are defined as follows:

The assignor of the sessionld shall be the STU.
The assignor of the resourceNum shall be the Server.

The clientld sent to the Server, e.g., in Sess:SETUP req.ind, shall represent the ATM 3
the Server may use to request an ATM call/eonnection with the STU.

Rational:

(1) The preferred method for ATM call/connection establishment for S1 and S2 is for the S¢
calling party.

Reasons for (1):

1.1 Inthe case where thelproxy signaling agent for the STU (c/c(t)) resides in the Accq
the ses(n) resides:in:the core domain (between A4 and A9), some messages woul
A4 interface if ses(n) triggered c/c(t) to originate the ATM call/connection setup fro
This is due to.the fact that the network cannot itself initiate a connection establish
from a pointwithin the network.

2.2 In the case where the network operator offers a session-based tariff service, it is ri
users\(STU) to request ATM call/connections, because some end-users might try t
the‘network by, e.g., requesting a call with a false resourceld embedded in the call
The network would have to check whether the resourceld in the call request messa
This real-time authentication operation would be difficult to perform.

(2)Given (1) and that the definition of the Resource ADD req.ind flow means that the resoy

nnnnnn abhann Allanatad tha aall/aamnaant rac it vy thn CAarmgay oo ot A

ddress with which

prver to be the

pss Network and

| have to cross the
the STU side.

ent outwards

s5ky to allow end-
D illegally access
request message.
lge is valid or not.

rces contained
ccur before

© ISO/IEC — All rights reserved

athin thn ha \ L 1
V\III.IIIII uare III\,JQMH\, II(.A,\IL, ot anuoaiey, uie vanroeurimic ot Ib\.lubdl. Uy are Joerveoeriiiuot v
Resource ADD req.ind flow (if used) or before the Session SETUP resp.conf flow for th
end ATM SVC's.

(3) Given (2), the assignor of the resourceNum (and hence resourceld) shall be the Server.

e case of end-to-

(4) DAVIC shall support the AddResource sequence embedded within the STU-Initiated Session Setup flow

sequence in order to enable the fastest start-up for User-User interactions. This means

that, in the end-to-

end SVC case, the STU receives the call/connections associated with the requested session before

receiving Session SETUP resp.conf flow. As such, the STU needs to know the session

Id before this in

order to correlate the ATM call/connection with the session. Therefore, the assignor of the sessionld shall

be the STU.
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(5) Given (1) and (4), the Server has to know the ATM address for the STU (the address with which the ATM
network can route call/connections to the STU) at the time of ServerSessionSetupindication. To perform
this without requiring a translation function in the Server, the clientld delivered to the Server shall
indicate the ATM address for the STU.

All the above rationales described above are associated with the end-to-end ATM with SVC case. The same line
of reasoning applies to the ATM-terminated-in-the-access and PVC cases.
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9.3 DSDM for SVB (Switched Video Broadcast)

9.3.1 Overview

Two main realization models are provided for the SVB:

ISO/IEC 16500-2:19

SVB without prior session establishment (SVB Realization 1)
SVB with prior session establishment (SVB Realization 2)

99(E)

Intermediate realizations can comprise of elements from each. These models vary in their realizations of the flows

described below:

Table 9.3-1 - Realization of functional flows in the SVB models
Furictional Flows SVB Realization 1 SVB Realization 2
1- Broadcast Program Through administrative means, | Through dynamie/Continuoys
Configuration outside the scope of DAVIC Feed establishment using

Continuous-+eed Sessions

2- Client Service Profile | Through administrative means, | Through,Switched Video Service
Trapsfer to Broadcast Control | outside the scope of DAVIC SesSsion Establishment, see|4

Uni below.
3- Broadcast Program Through administrative means;\|-Broadcaster Service providgr
Guigde Transfer to the Client outside the scope of DAVIC specific through download in
conjunctions with channel change
control application program pr
private data at resource allocation
time
and/or
Replication Unit specific by the
Network Service Provider
through private data at sessjon
establishment.
4- Switched Video Servicg[.Session numbers are predefined Session numbers are assigmed in
Segsion Establishment as connection numbers at STU | the normal course of session
configuration time implying that | establishment in conjunction with
no session establishment is session numbers for accesgto
required for SVB. other services such as Interpctiie
Video.
5- Client\Initiated Channel| Uses Channel Change Protocol Uses Channel Change Rrotdcol
Changes
6- Network Initiated Not applicable Used for presubscribed prqgrams
Channel Changes such as Pay TV
7- Switched Video Service| Not applicable. The Client is Terminates the Client's SVB

Session Establishment

connected to the SVB service ag
part of the interface initialization
when the STU is powered up.

5 service.

9.3.2 Functional Entities Used in Dynamic Modeling for SVB

The functional entities specific to SVB are:
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* Broadcast Control Unit - This unit terminates the S3 flow which controls the selection of the broadcast
channel.

* Replication Unit - This unit terminates the S1 flow on which the broadcast channels are transmitted.
Content sources are provided to the Replication Unit either through satellite pick up at the unit or through
ATM PVC/SVC connection to the source which can be either off satellite, a content service server with
continuous broadcasting capability or a live source.

The location of the above functional units are either in the access or in the core.
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9.3.3 System Dynamic Flows for SVB

Broadcast Program Configuration Using Continuous Feed Session Establishment

CFS Server Network (logical)

S3 Replicator
SeS ) Qnit

- ContinuousFeedSessionReq
2]
PromptContinuousFeedSessionReq |
2a {2s]
PromptContinuousFeedSessionConf L]
[0} (4]
ContinuousFeedSessionConf
[+ (4]

Figure 913-1
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SVB Session Establishment
network (logical)

Broadcast Service Provider ) e

s @ R cnfg RBA
,,,,,,,,,,,,,,,, ses) ... ... f..........S3.. .
n ses
clg) .S4) . e ) sa ] -{ clg
(agsumed sig Fhanneld in-placefeg, via boot, config or PVE)
—i Q—i L J
o—i
[ g F—
~IOW ou:na'liu 107 :
SVB Session Establishment X <—|_Oﬂ ‘
Config req. |
|
|
I Config conf. :
|
|
|
| |
: 3b |
| |
| 4a |
I Seps SETUP req.ind :
|
| Sess SETUP req.in |
|
: 6b 6a |
|
: Regsourge ADD reqjind |
| 7a 7b |
| — |
| Prompt]ADD Conn grecrind |
| 8a 8b :
|
| |
| SHJT! | SETUP I
| 9c /csig [7] 9b c/c si 9a I
| [ < c/csig] | o ‘
I S1 !
|
|
| S2 g [
[ S * :
| Pfompt ADD Conn resp.cohf :
|
| 11b Resource ADD resp.cornf 1 :
|
| |
|
| lZiI 12b |
| Sess SETUP.resg.con |
[ 13a »'ZBD ‘
I — Sess JETUP resp.conf ;l :
|
| (Chafinel Change Protocol) :
|
‘ 14 Y |
| |
|
: (Selgcted Program Channel) |
[ 15 15 ‘
| |
| |
e | _ N R

Note: This dynamic flow scenario is used for Physical Scenario
#1 (both ses(n) and the proxy signalling agent c/c(t) are
colocated). In this case, flows 8a-8b and 10a-10b are actually
internal. In Physical Scenario #2, c/c(t) (l.e., Q.2931) is located in
the STU and can therefore be directly prompted by the STU
application to initiate the connection to the router.

Figure 9.3-2

Note: The physical channel for the Channel Change Protocol may not be established via Q.2931, but it could be a
PVC.
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Client Initiated Channel Change

Network (logical STU

Brdcs
Cntrl app

SVBProgramSelect conf..

Figure 9.3-3

Network Initiated Chafinel*Change

Network (logical STU

Replicator
Unit

Brdcs
Cntrl app

SVBProgramSelectind.

SVBProgramSelect rsp.

T =T
Figure 9.3-4

The SVB Session release is identical to the DAVIC VoD session release.
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9.3.4 Functional Entity Actions for DAVIC SVB

Table 9.3-2 - Broadcast Program Configuration Using Continuous Feed Session Establishment

la-1b Continuous Feed Server sends a ContinuousFeedSesskonReq to establish program
channel feeds with the Replication Unit

2a-2b For each broadcast program sssigns a broadcast program ID and provides the
Replication Unit with the association between the broadcast program ID and the
Replication Unit’s view of the connection resource that carries the broadcast program

3a-3b The Replication Unit acknowledges the presence of the broadcast program on the
resource
4a—4b Sesindicates the broadcast program ID assigned to the broadcast program

Table 9.3-3 - Functional Entity Actions - SVB Session Establishment

Oa — Ob: The STU is powered up and the Resident Base Application invokes the\User-to-
Network Configuration process.

la-1b: STU Config send the Network Config a Config req.

2a—2b: Network Config sends the STU a Config conf. including the\setver_id of the
Broadcast Service Provider

3a—-3b STU Config invokes the Resident Base Application with the message content qgf
Config conf.

da—4b The Resident Base application requests the.€stablishment of a session with the

Broadcast Service Provider.

Note: It is also possible to select a Broadeast Service Provider at an intermedigte
default Broker Server provided at U-N(Configuration time. These steps are not showh
for reasons of brevity.

5a-5b the STU sgsends a Sess. SETUP req.ind tq ses

6a — 6b Sgssends a Sess. SETURTeq.ind to the Broadcast Service Seyver ses
7a—-7b The Broadcast Service 'Serverssals Resource ADD req.ind to,ses
8a—-8b Segprompts the STW proxy C{@ establish the connections for :

Channel Change Protocol from the STU to the Broadcast Control Unit
Program wiewing from the STU to the Replication Unit
Note. %:\1In case of PVC both of these connections could be pre-established.

Note'2: In case if more than one SVB session is established at the STU the Channdl
Change Protocol resource is shared among all the SVB sessions at the STU.

9a-9b +9¢ Connections establishment

10a - 10b C/hrompts the sgwith the result of connection establishment e.g., VPI/VCI
11la—-11b Sgsends Resource ADD resp.conf to the Broadcast Service Segver ses
12a—-12b The Broadcast Service Serversaals Sess. SETUP resp.conf tq ses
13a—-13b Sgsends Sess. SETUP resp.conf to the STYU ses
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1l4a - 14b The Resident Base application is prompted with the results of the establishmzrl:t of the
connection e.g., VPI/VCI to the both the Broadcast Control Unit and the Replication.
The Resident Base Application passes the resource association to the Broadcast
Control Application.
Note: Connection may also be established to the Broadcast Service Server to
download the Broadcast Control Application and in turn the latter could download the
Electronic Program Guide. These steps are not shown above for reasons of brejity.
15 At this point the Channel Change Protocol can begin to operate
16 The selected program channel is carried in the downstream direction.
Table 9.3-4 - Client initiated channel change
la-1lb Based on the Electronic Program Guide and input from the hand held control the
Broadcast Control Application request and SVB program selection
2a+{2b The Broadcast Control Unit passes the selection to the Replication\Unit
3a{3b The Replication Unit provides information regarding the availahility of the program and
adequate network resources to the Broadcast Control Unit
4a—+4b The Broadcast Control Unit passes on the program channel tuning parameter to the
Broadcast Control Application
5a-5b The Broadcast Control Application passes the program channel tuning informgtion to the
Content Sink
6 The program channel tuning is completed‘ant the Client begins the viewing
Table 9.3-5 - Network initiated channel change
la-{lb Based on pre-subscription the Broadcast ControlUnit selects a program chanpel gasses
the selection to the Replication Unit just prior to the start of the event.
2a-2b The Replication Unit-provides information regarding the availability of the program and
adequate network resources to the Broadcast Control Unit
3a-3b The Broadcast:Control Unit passes on the program channel tuning parameterg to the
Broadcast Control Application
4a—+4b The Broadcast Control Application acknowledges the correct reception of the
information
5a-{5b The Broadcast Control Application passes the program channel tuning informgtion to the
Content Sink
6 The program channel tuning is completed ant the Client begins the viewing

9.3.5 Dynamic Flow Parameters for SVB

Table 9.3-6 - Broadcast Program Configuration Using Continuous Feed Session Establishment

Flow

Status

Parameter

Comment

la-1b

ContinuousFee|
dSession req.

© ISO/IEC — All rights reserved
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server_id E.164 NSAP address at the A9 interface of the seryer
sdb_id is the specific basket assigned by the network provjder
to which the programs are added
program_id(s) this field is left blank for the sés assign a value
association_tag(s) corresponds to each program_id and associates if to a
resource_descriptor association_tag
resource_descriptor(s) contains an association_tag which corresponds t¢ the
program which it carries
2a—-2b program_id(s) as assigned by the,ses
sesg-
Replicatipr
Unit
association_tag(s) corresponds to each program_id and associates if fo a
resource_descriptor association_tag
resource_descriptor(s) contains an association_tag which corresponds to fthe
program which it carries
3a-3b program_id(s) same as in 2
Replicatipn
Unit - seg
association_tag(s) same as in 2=1
resource_descriptor(s) same as in 2=%
status_id indicates the status of the requested program_id(s
(e.g., OK orfailed because of...)
4a-4b session_id same.as1
ContinoydFeed
Session fonf.
server_id same as 1
sdb_id same as 1
program_id(s) same as 3=2
association -tag(s) same as 3=1
resoureedescriptor(s) same as 3=1
status/id same as 3
Table 9.3-7 - SVB Session Establishment
Status Parameters Caomments
Flow
Oa-0b
The STU is
powered up,

Resident Base
App -
Cnfg,
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la-1b device_id this is the device_id of the STU.
Config req.

2a-2b device_id the sameasinl

Config conf.

network_config_parametrs provides the Broadcast Service Server server_id
and optionally the service_info which includes an
Sdbld as primary_saved_context

3a-3b server_id the Admin Server server_id from 2
Cnfg _ Resident
Base App
service_info identical to step 2
da +4b server_id the Admin Server server_id from 3 =2
Regident Base
Apy — Ses
service_info identical to step 3 =2
5a +5b session_id uniquely assigned by the’STU
Segs SETUP = device_id & arbitraty additional value, unique
reqlind on this STU
client_id E164 NSAPR address at the Al interface of| the
client.
server_id the,Broadcast Service Server server_id from 4 = 2
service_info identical to step 4 = 2
6a | 6b session_id identical to step 5
Segs SETUP
reqlind
client_id identical to step 5
service_info identical to step 5 =2
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7a—-T7b resource # (as seen by the| describes the connections between the Broaddast
server) Conrol Unit and the Replication Unit and the

Resource ADD STU and contains

req.ind association_tag (end-to-end)
resource_descriptor(s) - physical E.164 address of the port, on
both the Broadcast Control Unit and the
Replication Unitparameters which describe the
ATM connection to be set up:

- bandwidth
- QoS

- any other necessary parameters, suchfas
AAL parameters, broadband bearer capabilities,
etc.

A list of broadcast program Ids for the Client's
entitlement within the established session(
Provision is made for inclusion of programs in
addition to the regular programs specified in th
sdbld or for exclusion of some pragrams as the
need may arise. However it is expected that th
sdbld will be adjusted in timeler-new sdbld
created to avoid unnecessary use of inclusions.

11°)

1%

Note: It is also possiblé ‘to“assign the Channel
Change Control Protacol through the Interface
Initialization protocol, in which case he Broadcagt
Server will be netified through the compatibility!
parametersdn 5 and accordingly not request thg
establishment of the resource.

The segallocates the resource needed to supppirt
the*Control channel and a nominal resource for
initial program viewing based on the Client
entitlements for the SDB Session in the SdbFe
Note that the sgsnay need to request the
resources from the Replication Unit and the
Broadcast Control Unit at this point, and may
communicate Client entittement information to
the Replication Unit.

[4°)
Q.

8a—8b STU id This contains the E164 NSAP address of the $TU
sesg - ¢/g
broadcast ATM id provided by the network if connection is ATM
SVC
replicator ATM_id provided by the network if connection is ATM
SvC
resource_attribute(s) derived from the resource descriptor in 7
9a—-9b-9c all c/c signaling parameters  see ISO/IEC 16500-5
10a - 10b session_id identical to step 5
clc— seg
VPIN/CI (as seen by the
STU Al)
status_id indicates status and reason of the requested

resource (e.g., OK or failed because of ...)
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1la-11b resource # identical to 7
Resource ADD
resp.conf
status_id The status field is set to “ASSIGNED” if all
resources could be successfully allocated, and|is
set to “FAILED” if not.
12a-12b session_id identical to step 8 =5
Sess SETUP
resp.conf
status_id indicates if the request has heen successful of not
resource_# (as seen by the| provides the client view of the resource)which
server) corresponds to the server view in step)7.
139-13b session_id identical to 12 =5
Segs SETUP
resp.conf
status_id identical to 12
resource # (as seen by the | as generated-by sga 10.
STU)
association_tag (end-to-endl)
resource_descriptor
144 - 14b association_tag the association_tag is identical to 9 = 5. The
. . resource_descriptor presents the Client vigw apd
segjto Resident resource_descriptor o .
is identical to 9.
Bage App
15 Channel Change Protocol For detail on the operation CCP see thqg Clignt or
Broadcast control initiated channel change| system
dynamics.
16 Selectedprogram channel At this point the client begins watching the
selected program channel
Table 9.3-8 - Client initiated channel change
Floy Statlis Parameter Comment
la-1lb session_id In case of SVB realization 1 this is a connection
SVBRfegramSe number from the set of connection numbgrs
lect reg abtained 'rhrnngh L-N (‘nnfig

In case of SVB realization 2 this is the

session_id of the session established by the

client session

broadcast_program_id

Is the program channel id of the requested

program obtained from the EPG

2a—2b

broadcast_program_id

sameas 1l
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3a-3b tuning_descriptor In case of ATM this is the VCI/VPI of the
channel if static programchannel VPI/VCI
mapping is used

status_id provides an indication of success or failure and
the reason in case of failure
4a—-4b session_id same asin 1
SVBProgramSe
lect conf
broadcast_program_id same as in one or a different barter channe
tuning_descriptor same as in 3

statuc id nrovides an indication of sticcess-or faillura o
= —ct PHeVHE a-HeHeaHeH-6+54H ¥ =

the reason in case of failure

5a-5b tuning_descriptor same as in 4=3

6 MPEG TS The MPEG program is decoded and the Cliepf
begins the viewing

Table 9.3-9 - Network initiated channel change

Flow Status | Parameter Comment
la-1b broadcast_program_id This is presubscribed
2a-2b tuning_descriptor In case-0f ATM this is the VCI/VPI of the

channebifistatic programchannel VPI/VCI
mapping is used

status_id provides an indication of success or failure and
the reason in case of failure
3a-3b session_id In case of SVB realization 2 this is the sessionf-
SVBProgramSe id of the client established SVB session
lect.ind
broadcast_program:-id same asin 1
tuning_descriptor same as in 2
reason indicates the reason for the channel change
4a-4b session_id The Broadcast Control Application
acknowledges the correct reception of the
information
broadcast_program_id same as in 4=1
response provides an indication of success or failure drd
the reason in case of failure
5a-5b tuning_descriptor same as in 3=2
6 MPEG TS The MPEG program is decoded and the Cliept

begins the viewing
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9.4 DSDM for Interactive Broadcast (PSTN/ISDN Return Channel)

9.4.1 Overview and Description of System Behavior

9.4

1.1

Allocation of telephone numbers

No assumptions or constraints are made about the allocation of telephone numbers in the enhanced broadcast
scenario. Service Providers and/or application writers may chose to allocate 1 or more telephone numbers to
users. More than one telephone number may be allocated by an application on the basis of varying levels of
quality of service. Telephone numbers may be allocated to any size of the population, from individuals, to anyone

wis

9.4
The

1)

)

Wh

TNy able to TECeive the broadcast or enter itimo a suitable STUwortdwide:

1.2 Use of the interaction channel

re are two cases when a interaction channel shall be used in the interactive breadcast scerf

1. In order to access services as part of a “sign on” to a service provider
2. For interactive participation within an application.
As part of aign-on(initial access) to a service provider:

A telephone number shall be communicated to the user outside-the*’domain of DAVIC. The

medium outside the scope of DAVIC. For example: on a smart card mailed directly to the u
advert in a newspaper.

The user enters the number into the STU. For the inteéractive broadcast scenario, a smart g
service provider) could be inserted into a suitable secket on the STU, or a screen based m
part of the bootstrap application) could instruct thesuser to enter the number using point an
selection.

The user should be offered the opportunityte modify the number. Thus the number should
user on a screen-based form. allowing himto change any codes implicit in the number, for
number could be modified to match the user’s configuration.

From within an interactive application’ (after start-up):

The initiation of a interaction ehannel during an application at (or shortly before) the point w
is expected, allows that application to control the semantics regarding the use of the intera
expected that this would'be done with the approval of the user, either explicitly or implicitly
application, or by reference to configuration parameters for interaction channel use.

Because the interaction channel is being used in the known semantics of an application (fg
an order within @ home shopping application) the telephone number can be automatically 4
STU. The number provided in this context may still be modified (either manually by the use
to configufation data) to use the core network routing preferred by the user.

En the_interaction channel is already in use for a different telephone number:

An application may wish to use the interaction channel when the interaction channel is alre

ario:

number may be

obtained from any number of sources, but typically the number-shall have been notified to the user using a

er, or in an

ard (provided by the
bnu (provided as
I click number

be presented to the
example: the

here interaction
ction channel. It is
during the

r example: to place
cquired by the
I or by reference

ady in use (either

with another application running on the same STU or because the PSTN/ISDN/wireless co

hnection is already

9.4

in use).

When another application on the same STU is using the interaction channel, any priority for using the channel
must be reconciled between the two applications both wishing to use the channel. If necessary, the user can
be informed of the problem and asked to choose between which application he wishes to take priority in using

the channel.

1.3 Configuring the Data Link

After a STU is connected through PSTN/ISDN/PLMN to the server, the PPP configuration process is proceeded.
This configuration process is constructed by following three phases:
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(1) Link Control Protocol (LCP) is used to establish data link connection.
(2) PAP /CHAP (RFC 1334) is used to authenticate the STU(optional).

©N

PCP (RFC1332) is used to configure the IP address and compression type.

In phase (1) and (3), both of “Configure-Request” and “Configure-Ack” packet are sent and received. In phase
(3), a STU sends a Configure-Request packet that includes IP Address configuration fields at the beginning. In
this case, PPP facilitates the transfer of an IP address from the interactive service provider during the initialization
phase of PPP. Note that PPP specifies the IPCP NCP method of getting an IP address into the STU as part of the
initialization of the PPP link.

9414

Data Transfer and Download

Data transfer and download describe two techniques of loading data into the STU.

These tw
the STU
downloa

The dow

9.4.1.4.1

A synchr
response

e arleqg

e arey

broa

For a reqg
channel
an RPC

For largd
BIOP inf
network.

9.4.1.4.2

Data req
The user
data whi
which re

The DSN
downloa
identity g

O tEChMqUES Map 10 two DSM-CCUSer-User facifities avaitable to the apptication comrots
Data transfer can be provided by User-User interaction. Download is to be provided by-the
| protocol.

hload and data transfer mechanism can be categorized by the following two cases:

Synchronized Data Transfer or download

pnized data transfer (one where data is requested and specifically provided by the service
to that request) can use:

ponse sent over the interaction channel

ponse sent over the interaction channel which refers to data to-be transmitted over a privat
cast MPEG-TS.

uested download where a small amount of data is requested data may be transferred acros
rom the server to the STU. The data is transferred in aDSM-CC User -User message in th
rom the STU-Top Unit.

r data transfer the response sent over the interaction channel to the STU contains DSM-C(
brmation that uniquely identifies an object ima-particular broadcast stream in a particular brd
A timeout is also set, after which time, the requested object shall no longer be broadcast.

Unsynchronized Data Download or data transfer

Lested by the STU can be transmitted on a longer term basis than for the ‘synchronized’ do|
accesses or is granted access to the data transmission by first receiving a response from t
Ch is transmitted to the user. One example of long-term data transmission is to use ‘object ¢
peatedly broadcast data.

1-CC User-User download protocol includes a negotiation phase to establish the requireme
, followed by the-download. The DSM-CC User-User download protocol informs the STU o
f the required:data, the location of the required data, and the period of time over which it ca

accessedl. It may beinecessary to supply the user with any access control mechanisms required to r

such as

Dependi

jecryption-keys.

ng.on-the success of the download, it may be necessary to repeat some or all of the downlo

repetition

pftware in
DSM-CC

rovider in

P stream in a

s the interaction
b response to

User-User
adcast

Wwnload case.
he server control
arousels’,

hts for the

f a unique

h be

bad the data,

ad. Any

of the download shall be coordinated between the service provider and STU. The DSM-C(

C User-User

download protocol allows retransmission of selected blocks which have failed to download successfully.

Example
la) Data
RPC

DSM-CC U-U scenario 1: STU requesting data for point to point delivery .
sent over broadcast channel to STU

request containing DSM-CC U-U primitives from STU to server

RPC reply from server to STU RPC O.K. Reply identifies the network, MPEG-TS, channel, object (using

DSMCC BIOP) which is to be delivered over the broadcast channel, together with a timeout for the receipt of
the object by the STU.
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Content transmitted over the MPEG private data channel to STB.
1b) Data sent over the interaction channel
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RPC request from STU to server

RPC reply from server to STU RPC O.K. including the Content/Data embedded in the response DSM-CC U-

U primitive response.
Example DSM-CC U-U Scenario 2 STU requests a download.
2a) Data sent over broadcast channel to STU

Request containing DSM-CC Download Control from STU to server

DSM-CC download control dialogue between STU and server. During the download control dialogue the
server informs the STU of the identity of the download data block(s) to be delivered over the broadcast
channel. The BIOP identifies the download data block messages in which the requested data is to be sent over

the broadcast channel.
Content transmitted over the MPEG private data channel to IP address of STB.

ant-ove mtaractio

9.4

Ap4
sce
bro
bro
occ|

9.4

Scr!
shal
bro
For
spe
scrg
The
app
Cor
be

9.4

Sor
inte)

20 Dot . rithao i L n-channal
Dottt STt Ov ettt o Crar et

Request containing DSM-CC Download Control from STU to server

DSM-CC download control dialogue between server and STU. The Dialogue includes the ¢
embedded in a response.

User compatibility fields in DownloadinfoResponse allow the STU and server to-identify wh
capability (hardware and software) the STU has.

15

rt from signaling, no core network resources have been identified'which affect the DAVIC ¢
hario, hence the S3 flow is not needed. A characteristic of the(interactive broadcast scenari
hdcast channel is assumed to function properly. To introduce the ability to automatically rep|

Session control (reason for absence of)

LT

1.6 Interaction channel Configuration

| react when using an automatically loaded-telephone number intended for use as part of a
hdcast service. The automatic dialing of-a telephone number without prior user approval is 1

cific network between the STU and) the server. A usage configuration application may also
ben-based prompting prior to setting up the interaction channel.

user may be able to manually close the interaction channel at any time, using a screen-ba
lication.

bntered as part of a-usage configuration application.

1.7 Intérnational Distribution

ne broadcast services (such as those using satellite) have a large international footprint by

ontent/Data

at download

hd-to-end
D is that the
port errors in

hdcast transmission would swamp the broadcast service pravider with error reports should & transmission error

ben-based controls provided by a usage canfiguration application can allow the user to configure how the STU

N interactive
ot recommended.

example, in a multiple network environment the user may choose to modify the number in grder to access a

pffer the user

ed control

figuration rules abeutthe duration of inactivity on the interaction channel before it is cleared down may also

nature. Thus,

rnatienal growth of such services is likely. To prevent customers having to interact via inter

PS]

[N/ISDN links, or even long distance national connections, the Interactive Service Provider

ational
T'nay choose to

provide local or national service access points. The details of these access points, telephone numbers etc. can be
carried in the broadcast object carousels as part of the application and displayed on the TV screen using the
MHEG-Java tools, to enable the customer to choose the access server. This approach can also be used to solve
language problems in the customer-service interaction.

Setting up local or national access points should not be a pre-requisite for interactive broadcast services.
Intelligent network control of charging and address resolution can be used to avoid forcing the user into paying
for a connection over the physical distance between the user and the interactive service provider. This permits

alte
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9.4.2 Protocol Network Architecture for Interactive Broadcast

SeeFigure9.4-1 — Interactive Bioadcast Scerario using a PSTN/BDN interaction channel, andFigure 9.4-2 —
Interactive Broadcast Scenario using a PLMN interaction channel at A1
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9.4.3 DAVIC System Dynamic Flows for Interactive Broadcast

9.4.3.1 Interaction Channel Call/Connection Setup

DAVIC Dynamic System Modeling --Interaction ChannelCall/Connection Setup

Server network (logical) STU
content
) et * sink

e-e
""" cntrl
t NS

la

ct se

up req

onngct sefup resp

=] £

ISP RLTTREREE 7
: LConn established Conn. established
Fb1 ............. 6a »] 6b
1 7a | >
- Configuration of PPP Iimk and IP address acguisiiion

S2
; o | ——+q | |
- S R R B R R .
Figure 9.4-3

9.4.3.2 Release Sequences (STU and Server Initiated)
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DAVIC Dynamic System Modeling - Disconnect Scenarios

Server network (logical STU

App
o —@—1 ®
Flow Scenario B :
STU-Initiated release of interaction channel
. ib 1a]
- Disconnect Indication — Disconnect Request
. ” Disconnect Ack b
: [Ab = a Sa_l 3
I B LI T T T T T T T T T T T T e e L I T
Flow Scenario C
Servetinitiated release of Interaction channel
1a_| 1b
i Disconnect Indication
2a Disconnect Request e
—
3a | b

E4ZI‘ Disconnect Ack rzl‘ Disconneéct Ack ™ Za
c
L —  —

Figure 9.4-4

9.4.4 Funetional Entity Actions for Interactive Broadcast

9.4.4.1 Interaction Channel Call/Connection Setup

Table 9.4-1 — Interaction Channel Call/Connection Setup

la-1b The application initiates a connection request using an E164 number which has either
been provided over the broadcast channel or a source outside DAVIC, e.g. a
newspaper advert.

2a—-2b - A circuit switched connection is established between the STU and Server using the

2c-2d PSTN/ISDN.
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3a-3b An incoming call indication is received by the Server.

4a—4b The Server application entity instructs the connection entity to accept the connection.
5a-5b The Server’s acceptance of the incoming call is signaled to the network. * In the

*5c — 5d ISDN case this acceptance is signaled to the STU's connection entity. In the PSTN

case acceptance is recognized by the opening of the circuit switched path over which
the modems begin to sync.

6a — 6b The STU application receives confirmation that the connection has been established.
Either resulting from the synchronized modems or via the ISDN altering response
message.

7a—T7b The Server application receives confirmation that the connection has been established.

As a result of the synchronization of the modems (PSTN case only).

A PPP connection is initiated between the server and the STU, during which the
server selects an IP address and sends it to the connection entity.

Notes:

Where there are no available ports on the server, the STU may retry establishing the"connecti¢n, or it may
chopse to use different servers (if other numbers have been included as part of thetinteraction ghannel control
software application).

Ultimately, if an interaction channel cannot be setup, then it may be necessary-to inform the user (via the TV
screen) that interaction with broadcast services is not possible at the present time.

9.4/4.2 Release Sequences (STU and Server Initiated)

Table 9.4-2 - Sequence A: STU Jnitiated Release.

la{1lb The application initiates a disconnect tequest to the network by issuing a close
connection command. This causes the network interface to issue the relevant protocol
command to the network.

2a{2b- The disconnection command is_passed between the network nodes involved in|the
2c connection.

3a{3b The network acknowledges:ithe disconnection request.

4a {4b The client application receives an indication that the Set-Top has cleared the

connection and updates interaction channel management data where necessatryy.

Table 9.4-3 - Sequence B: Server-Initiated Disconnect

la{1lb The server application initiates a disconnect request to the network by issuing jp close
connection command. This causes the network interface to issue the relevant grotocol
command to the network.

2a{2b- The disconnection command is passed between the network nodes involved injthe

2c connection.

3a{3b The network acknowledges the disconnection request.

4a {4k The client application receives an indication that the Server has cleared the copnection

! ! 1 ) 'H 4 £ L
dAlTU TTIARES UTalTycs o Uic aAppitduult sSURwWAre wrictc 1ieiessdry.

9.4.4.3 Release Sequence (Forced Disconnect)

Where the network releases the connection, this will be detected by both the client and server end-points of
the interaction channel. If necessary, the client application software shall inform the user that a problem has
occurred with the interactive channel. Attempts by both end-points to reestablish the channel shall be
possible. In order that both channels don’t simultaneously attempt to call each other, application software
shall be written to coordinate the re-establishment of the interaction channel between the client and server.
Alternatively, whoever (client or server) was originally responsible for setting up the disconnected interaction
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channel should be responsible for reestablishing it. The choice of these sets of actions should be agreed
between the client and server soon after set-up of the interaction channel.

9.5 DAVIC Architecture and DSDM for Internet Access

9.5.1

9.5.1.1

Overview

Introduction

DAVIC Direct Internet Access is used to provide the end-user with either “full” or “client” Internet access
(RFC 1775) using PC connected to an STU or a standalone STU. The assumption is that no additional
software will be required on the PC or the Router for Direct Internet Access beyond what is required at

present

r1Irermnel aCCess.

A numbdr of tools for Direct Internet Access are possible, each with its own characteristics. Anlnterng
tool may|or may not co-exist with other tools in the same STU.

Note, when Internet access is the only tool in a STU, the STU “appears” like a modem(to-the user b

called a

9.5.1.2

5TU in this specification in order to maintain compatibility with the DAVIC model.

Why DAVIC Internet Tools?

The DAVIC Internet tools allow DAVIC equipment to bind physical addresses of devices at a home,

PCs, to

IP addresses. This binding is achieved through a DAVIC STW.in.the home interacting with n

based DAVIC equipment using Internet services, such as ARP and nverse ARP. In the following se
DAVIC spbsystems are used, within a series of scenarios, to givé,PCs increasingly more freedom of

Internet

A single

Service Providers.

PC is connected to an Internet Service Provider:

(1) A single PC at the home is bound to a fixed Internet Service Provider through an Internet Se

Access Provider (ISAP) Router, as shown in-Figure 9.5-1. The STU shields the network dep|

Network - ~--» Home
ISAR STU PC
Router

---- - >
Figure 9.5-1

Pt access

tis still

such as
ptwork
ctions,
access to

vice
endency.

(2) A single PC is provided access to an Internet Service Provider, chosen on demand by the end user, as
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Network  —=----- ~---= Home
ISAP 1 : :
Router | o : :
[ ]
- STU PC
ISAP N|* : :
—@ \ \
Router ; :
- Lo

N = Any integer

Figure 9.5-2

(3) Any PC, of a number of PCs connected to a STU, is provided access to a chosemISAP|by the user of
the PC as shown in Figure 9.5-3.

Network =--- ~--» Home

ISAP 1 : :
Router| ¢ : i
e

ISAPN” L
Router e PCM

N = Any integer M = Any integer< 16

Eigure 9.5-3

DAVIC provides a user the benefit of leveraging already available broadband access facilities, g.g., ADSL,
FTTC, HFC and Hertzian for broadband Internet access using existing off the shelf protocols.

9.5{1.3 Categories of Taools for DAVIC Direct Internet Access:

Thq categories below are\selected in order to enable PCs increased freedom of access to Intefjnet Service
Propiders. The increased features are obtained through incremental addition of subsystems from one category
to the next.

Category 1-- Static/null session, Internet Service Access Provider (ISAP) is fixed and pre-agreed between the
Network Pravider and end user. Two scenarios are supported in this category:

Scenario 1la: Connection to ISAP is pre-established by the Network Service Provider throygh ATM
PVC'’s and/or Channel ID and optionally a MPEG PID.

Scenario Ihr _Connection 1o ISAP tan be established dynamically UsSing ATV SVC's (inciuding a
section using non-ATM HFC). Both proxy signaling and Q.2931 resident in STU are supported.

Category 2 — Dynamic DAVIC/DSM-CC session, Internet Service Access Provider (ISAP) is fixed and pre-
agreed between the Network Provider and end user. The connection to the ISAP Router is established on
demand. Two scenarios are supported in this category:

Scenario 2a: Connection (ATM PVC or ATM SVC including a section using non-ATM HFC) is
established through a DAVIC session to a DAVIC server.

Scenario 2b: Same as scenario 2a except a physical DAVIC server is not required. The server
functionality is physically co-located with the DAVIC SES(n) entity (and with the proxy signaling
entity (SES(t)) for Physical Scenarios 1 & 3.
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Category 3-- Dynamic DAVIC/DSM-CC session, Internet Service Access Provider (ISAP) can be selected by
the end user. The connection to the ISAP Router is established on demand. Two scenarios are supported in
this category:

Scenario 3a: Connection is established through a DAVIC session to a DAVIC server which also acts as a
Web server.

Scenario 3b: Same as scenario 3a except a physical DAVIC server is not required. The server
functionality is physically co-located with the DAVIC SES(n) entity (and with the proxy signaling
entity (SES(t)) for Physical Scenarios 1 & 3.

Category 4-- Dynamic DAVIC/DSM-CC session, Internet Service Access Provider (ISAP) can be selected by
the end user. Connections to a single ISAP may be established at a time. One scenario is supported in this
category:

Scenario 4: Connections are established to multiple ISAPs through a DAVIC session to a DAVIC

canorl
crveTr

The toolg in the following tables are supported in all Physical Scenarios shown in the VoD section;off this part
of ISO/IHC 16500. It is assumed that use of proxy signaling or PVC is used in DAVIC Physical.Scenprios 1,
3 or 4. In case of Physical Scenario 2, the proxy is replaced by Q.2931 signaling resident in-the STY to
establishf connection to the ISAP.

Table 9.5-1 - Summary DAVIC Internet Access Scenarios., Category 1

DAVIC|Direct Description Subsystems
Intefnet
Configtiration

Category 1 Static/null session, Internet Service Scenario 1la
Access Provider (ISAP) is fixed

and pre-agreed between the * PG
Network Provider and end user e, “STU

® DSM-CC U-N Config Server

e |ISAP Router for static IP assignmen
or capable of relaying DHCP/BOOTH
in case of dynamic IP assignment

e DHCP/BOOTP server in case of
dynamic IP address assignment

>4

e Server for Internet Service

Scenario 1b
e PC
e STU

e DSM-CC U-N Config Server Pseudqg
session control for 1b

Py Sianalina Proxv Aagent for Phyvsical
) ) Y9 Y

Scenarios 1 & 3, Q.2931 resident in
STU for Physical Scenario 2.

e |ISAP Router for static IP assignmen
or capable of relaying DHCP/BOOTH
in case of dynamic IP assignment

e DHCP/BOOTP server in case of
dynamic IP address assignment Seryer
for Internet Service

1>
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Table 9.5-2 - Summary DAVIC Direct Internet Access Scenarios, Category 2

DAVIC Direct Description Subsystems
Internet
Configuration
Category 2 Dynamic DAVIC/DSM-CC Scenario 2a
session, Internet Service Access
Provider (ISAP) is fixed and pre- PC
agreed between the Network STU

Provider and end user. The
connection to the ISAP Router is
established on demand.

DAVIC SES(n) (e.g., in a DSM-CC
SRM)

DSM-CC U-N Config Server

Signaling Proxy Agent for Physical
Scenarios 1 & 3, Q.2931 residentin
STU for Physical Scenario 2.

Network Provider Admin.DAVIC
Server is physical server

ISAP Router for static 1P assignmen
or capable of relaying DHCP/BOOTHK
in case of dyriamic IP assignment

DHCP/BOQTP server in case of
dynamie’}P address assignment

Seryer for Internet Service

Scenario 2b

subsystems are the same as for
scenario 2a above except the Admin
server code is co-located with SES(]
and proxy signaling agent, if used
(e.g., in a DSM-CC SRM)

~
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Table 9.5-3 - Summary DAVIC Internet Access Scenarios, Categories 3a, 3b & 4

DAVIC
Internet
Scenario

Description

Subsystems

3aand 3b

Dynamic DAVIC/DSM-CC session, Interng
Service Access Provider (ISAP) can be
selected by the end user. The connection tg
ISAP Router is established on demand

Integrated or separate STU and PC
DSM-CC U-N Config Server
DAVIC SES(n) (e.g., a DSM-CC SRM)

Signaling Proxy Agent for Physical
Scenarios 1 & 3, Q.2931 resident in STU

£ Pk H L - ke)
U T TTyoivdalr OLTTIAlriv .

Network Provider Admin dual DAVIG*
Web Server is physical server for3a.
(Note: in case of 3b the Admin server
is co-located with SES(n) and proxy
signaling agent, if used'(e.g., in a DSM
SRM)

ISAP Router(s)

Lode

Q
@)

IP server(s)

Dynamic DAVIC/DSM-CC session, Internet
Service Access Provider (ISAP) can be
selected by the end user. Connections to a
single ISAP may be established at a time.

Integrated_or separate STU and PC
DSMCC U-N Config Server

DAVIC SES(n) (e.g., a DSM-CC SRM
Signaling Proxy Agent

Directory Server

ISAP DAVIC Server

ISAP Router(s)

IP server(s)

Figure 9.5-4 and Figure 9.5-5-provide the system level connectivity for each of the tools.
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Figure 9.5:4\~.System level Connectivity for DAVIC Direct Internet Access Scenario Optio

. In Figure 9.5-4, only the case where proxy signaling is used is illustrated. For Physical S

Admin Signaling
Internet code Proxy
Service
Access
— Provider

31 eonnection control signaling is located in the STU and the proxy agent is not used.

NS

cenario 2,
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DAVIC-Internet

Boundary A9 Al A0
Internet End Service Core Access NIU
Provider
Network U-N Config
Provider Server |
Admin http —
STU pC
Server //
Scenario 3a Admin Ses, o
Code
pHCP . Signaling
server
Router
Internet
Service Note 1
U-N Config
N hitn \\Server I
Scenario 3b Ay

Code

—

DHCP
server

Signaling
ISAP Proxy

Router
Internet STU

Service
PC.
Directory U-N Config
(network Server I S 7 ERREE:

or 3rd

Scenario 4 party | g
e T ;te;et_ 1,
ignali or
Service A Slgnallng
Access | roxy
Provider
server Server |
ISAP |
Router
Internet | Note 2
Service |

Note 1: Other arrangemets not shown are PC subsuming STU and PC subsuming NIU and STU
Note 2: Other arrangemets not shownrare-separate STU and PIC, and PC subsuming NIU and STU

Figure 9.5-5 - System level Connectivity for DAVIC Internet Access Scenario Options

9.5.1.4 | Assumptions and Deéfinitions:
ISAP Ropter:

¢ Any pf the IP routers/belenging to an ISAP. An STU gains access to the Internet by connecting o a
designated ISAP Router. The following assumptions apply:

e The |SAP Routéerports to which STU’s can be connected use the inATMARP function of the clagsical IP
on AITM (RFC 1577 and RFC 1293).

e The |SARRouter ports use the LLC/SNAP encapsulation option of RFC 1483.

e In cgsethe ISAP supports DHCP then ISAP selection can be used otherwise the IP shall be sta]ically
assigned and fimited 10 scenarios 1a, 1b, 2a and 20.

e The Router shall obtain the IP address of the PC through inATMARP via the STU. As noted below
under PC behavior and STU Data Switcher assumptions, the PC shall obtain its IP address using DHCP
or BOOTP via DSM-CC DHCP relay (see section on Internet Access DAVIC $2HE@P Relay
Operation) or Access Router relay. The STU shall obtain the IP address from the PC through the Ethernet
ARP or derive it from the first IP packet arriving from the PC. Other methods of dynamic address

resolution, such as using IPCP, are not precluded once the appropriate standards for operation over ATM
are established.

e |tis assumed that the ISAP Router can configure its ports to support the MTU size of the STU Dataport
such that no IP fragmentation is required in the STU. The incoming side of the router towards the STU is
configured for MTU 1500 bytes. The outgoing side from the STU supports IEEE 1394 MTU 2024 bytes
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(Baseline document # 41). The MTU Discover (RFC 1191) shall be implemented at the PCs connected
to the STU through the IEEE 1394 port.

e Al ISAP Router ports which can be connected to the STU are ATM SVC's or PVC’s. The connection is
bound to the IP address through inATMARP from which the router can infer the IP address of the PC
attached to the STU.

STU Data Switcher:

e The STU Data Switcher channels the packets (e.g., in the case of Internet access IP packets) received
from the Dataport to a DAVIC network connection resource (e.g., the PVC or SVC). A DAVIC network
resource consists of a connection to the ISAP Router for each PC. The connection may be over ATM,
PPP operating over PSTN/NISDN/PLMN and may include, in the downstream direction, MPEG2-TS in
the access network. In case of PPP the STU contains MTU Discover (RFC 1191) functionality to reduce
the size of the MTU to the one used in PPP.

° A hinding is made hetween an interface. (fn\l\lardc the ISAP Dnllfnr) on-the one-hand-and-the PC on the
other hand. Depending on the scenario, different methods are used:
Scegnario 1a

e |In case of multiple PCs to a STU there are as many PVC's provisioned per STU as,there afe PCs
connected to the STU. The Data Forwarder is replaced with a Data Switcher. /Access to a fifferent ISAP
for each PC is not permitted in scenario la.

¢ |In case the IP address is preassigned and manually entered into the PCi\then the first IP packet from the
PC will be used by the STU to create the binding with a non-assigned RVC. In case a DHCPDISCOVER
is received from a PC the STU chooses a connection and logically.hinds it to the MAC addfess of the PC.

¢ [When PVC connections are used at the ISAP Router, the possibility exists that the router sends a packet
downstream to the STU before STU or Access Router learns the IP address of the PC. The STU or the
Access Router may either discard the packet, or optionally-the STU can send an Ethernet ARP, for the
destination IP address indicated in the packet, to learnthe-PC Ethernet MAC address. If the PC responds,
the STU learns the IP & MAC address of the PC. The'STU thus establishes a logical link Hetween the
connection on which the IP was received and the MAC address of the PC. Any IP messages coming
from that PC will from there on be sent over the logically bound PVC and the same will hagpen for the IP
packets in reverse arriving on the PVC from the ISAP router.

Scdnario 1b:

e |Access to a different ISAP for each PC'is not permitted in scenario 1b.
e |The Data Forwarder is replaced:by a Data Switcher.

e |If a DHCPDISCOVER or Ethernet ARP or IEEE 1394 ARP is received from a PC the STU pegins a new
pseudo-session SetUp and\logically binds the resulting connection to the ISAP router to th¢ MAC address
of the PC. Any IP messages coming from that PC will from there on be sent over the IogicIIIy bound
connection and the.same will happen for the IP packets in reverse arriving on the connection from the
ISAP router.

e |The Data Switcher supports DHCP Relay functionality where a DHCPDISCOVER initiates p pseudo-
session andreports back the DHCPOFFERSs received through the SessionSetUpResponsg message DHCP
resource-descriptor. The DHCPRESPONSE and DHCPACK messages are passed through to and from

the established connection to the ISAP Router unaltered.

Relpase.of Connection to the ISAP

° STl ~neaany Aoaagn raca t Ar cacoinn vrala~cn
T O POWCET OO, TCSCT U SC S0 TCITTusT

With the power down of the STU the connection bindings disappear,, geBealso request a Session
Release (which affects one PC) or STU Reset. In those situation the end-user of a connected PC is not
explicitly notified, the result however will be a delay experienced by the WWW Service in the PC since a
subsequent receipt of IP packet from the PC will establish a new psess and connection with the ISAP.

e PC prompted connection release
In a graceful shutdown, when DHCP is used, the PC sends a If DHCPRELEASE, the Data Switcher in
the STU monitors the message and sends the message to the router and the Main Resident Application
(MRA). The MRA proceeds to release the pseudo-session corresponding to the PC.

e STU initiated release
As an example of a mechanism that could be used, the STU monitors the IP flow from each PC. After a
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period of inactivity of 2 minutes, the STU proceeds by sending an Ethernet ARP at each 2 minute interval
using the IP address of the PC, if no response is received after 3 such attempts the STU proceeds to
release the psession. If an ARP Reply is not received from the PC, the psession shall be released if IP
packet inactivity from the PC persists for a duration of Trel specified at UN Config time. A subsequent
receipt of IP packet from the PC will establish a new psess and connection with the ISAP.

Scenarios 2a and 2b:

Release [of Connection to the ISAP

Scenarids 3a and 3b:

Access to a different ISAP for each PC is not permitted in scenarios 2a and 2b.
The Data Forwarder is replaced by a Data Switcher.

If a DHCPDISCOVER or Ethernet ARP or IEEE 1394 ARP is received the STU begins a new session
SetUp and logically binds the resulting connection to the ISAP router to the MAC address of the PC.
Any IP messages comlng from that PC will from there on be sent over the Ioglcally bound connection
and t 3

The
repofts back the DHCPOFFERSs received through the SessionSetUpResponse message, DHCP [resource
desgriptor. The DHCPRESPONSE and DHCPACK messages are passed through to and from the

established connection to the ISAP Router unaltered.

STU|power-down, reset or session release

With|the power down of the STU the connection bindings disappear c@ealso,request a Session
Relepse (which affects one PC) or STU Reset. In those situation the end<user of a connected PC is not
explicitly notified, the result however will be a delay experienced by the WWW Service in the P{ since a
subsequent receipt of IP packet from the PC will establish a new séssion and connection with the ISAP

PC grompted connection release
In a graceful shutdown, when DHCP is used, the PC sends.a. DHCPRELEASE, the Data Switchgr in the
STU|monitors the message and sends the message to the router and the Main Resident Applicgtion

(MRA). The MRA proceeds to release the session corrésponding to the PC.

STUlinitiated release
As ah example of a mechanism that could be used, the STU monitors the IP flow from each PC.| After a
peridd of inactivity of 2 minutes, the STU proce&ds by sending an Ethernet ARP at each 2 minute interval
usin% the IP address of the PC, if no responsg is received after 3 such attempts the STU proceeds to

relegse the session. If an ARP Reply is re¢eived from the PC, the session shall be released if IP packet
inactivity from the PC persists for a duration of Trel specified at UN Config time. A subsequent receipt
of IP|packet from the PC will establish’a new session and connection with the ISAP.

The BTU is connected to a.Network Service Provider Admin Server which has an IP address within the
domain assigned to the-Network Service Provider. Each of the PCs connected to the STU will Have a
browser bookmark faof thé Network Services Provider Admin Web Server.

It is permitted each\PC to access a different ISAP. During the ISAP selection it is ensured that the
selegted ISAPs\do not have conflicting network domain addresses. The checking is carried out gt
selegtion time.in the http Admin server.

The Pata Switcher supports IP initialization function. A way to do this is that it responds to
DHJPRDISCOVER with a DHCPOFFER containing a dummy IP address with a lease time of 2 sjand will
comptetethetycle of DPHCPREQUEST and DHCPACK At this Sstage of thestate tabtemmtheSTU a
session is not initiated as in 4 below. However this permits the PC to establish a connection with the
Admin http server for a choice of an ISAP.

In case of an http packet is received from a PC with the configured address of the Network Service
Provider Admin Web server, the Data Switcher will substitute the source PC IP address (assigned a
dummy address as above) by its own STU IP address and PC’s MAC address to the http as input to the
Web server.(i.e., http://<location>/<path>?<PC’s MAC address>). As a result of the PC MAC address
the Admin Web Server will present a directory of ISAPs from which the PC can make its choice. The
Admin Web Server then sends a PassThrough message to the STU carrying the MAC address. The STU
initiates a session for the PC and the Data Switcher binds the connection to the MAC address of the PC.
Any IP messages coming from that PC (including the DHCPDISCOVER) will from there on be sent over
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the logically bound connection and the same will happen for the IP packets in reverse arriv
connection from the ISAP router.

ing on the

The Data Switcher supports DHCP Relay functionality where a DHCP Discover initiates a session and

reports back the DHCPOFFERSs received through the SessionSetUpResponse message D

hcpOffer

resource. The DHCPRESPONSE and DHCPACK messages are passed through to and from the

established connection to the ISAP Router unaltered.

Release of Connection to the ISAP

STU power-down, reset or session release

With the power down of the STU or STU Reset by, s connection bindings disappear. .3as also
request a Session Release (which affects one PC). In those situation the end-user of a connected PC is

not explicitly notified, the result however will be a delay experienced by the WWW Service
since a subsequent receipt of IP packet from the PC will establish a new session and conn
ISAP. Release can also be:

in the PC
ection with the

Sce

Acd

PC prompted connection release

In a graceful shutdown, when DHCP is used, the PC sends a DHCPRELEASE, the Data' S
STU monitors the message and sends the message to the router and the Main Resident A
(MRA). The MRA proceeds to release the session corresponding to the PC.

STU initiated release

As an example of a mechanism that could be used, the STU monitors theP_flow from eac
period of inactivity of 2 minutes, the STU proceeds by sending an Ethernet’ARP at each 2
using the IP address of the PC, if no response is received after 3 such attempts the STU p
release the session. If an ARP Reply is not received from the PCxthe session shall be relg
packet inactivity from the PC persists for a duration of Trel specified at UN Config time. A

vitcher in the
bplication

N PC. After a
minute interval
oceeds to
ased if IP
subsequent

receipt of IP packet from the PC will be ignored and the PC needs to start the ISAP selectipn process

from the beginning.

nario 4:

Scenario 4 allows the use of an integrated Server platform where DAVIC and Internet servi

CEeS Coexist.

Integrated or separate STU and PC can heused. The full Data Switcher functionality is reqluced to the

functionality of STU DHCP relay only. In the STU DHCP Relay a DHCP Discover initiates
and reports back the DHCPOFFERs received through the SessionSetUpResponse messa
resource descriptor (Appendix B - Internet Access DAVIC seYEICP Relay Operation). The
DHCPRESPONSE and DHCPACK messages are passed through to and from the establis
to the ISAP Router unaltered:\When other PCs are connected to the STU or the PC using
platform through the IEEE*1394 and/or 10BaseT the connected PCs will not be working on

H session
je DhcpOffer

ned connection
the integrated
an integrated

platform. In those cases‘the full Data Switcher functions will be implemented on the integrated platform

and 8will operate for the‘connected PCs according to scenario 3a/3b while the integrated p
operate accordingte-scenario 4. Multiple STU’s or PCs using integrated platform can be c
the NT through@A1*interface.

essS ROUtEr:

It contains DHCP relay function through which it can extract the IP address of the PC and
information to logically bind the PC to the connection based on the source IP.

atform will
bnnected to

se the

fepertorms tne routing functions of the 1P Packets received from the network 1o the MPEG

ACCeSsSs

Control and the PPP access Control based on the destination STU IP’s and the mode of operation using
PPP downstream only, MPEG TS only or both for the specific session indicated on the GIT (Generic
Identifier Transport) of the Q.2931 of the ATM connection as indicated Qhytsesugh the A7 interface,

see Figure 34- IWU Functional Components.

It routes the IP’s received from the MPEG Access Control and the PPP access Control based on the

source IP address and the destination IP address.

MPEG TS Access Control:
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e Itchooses a PID and sends datagram_sections using the STU MAC address, to the STU. The MAC
address is derived from the PCs IP address from a table built by the Access Router using STU Client ID
information from ses

e |t prepares the client view of the resource descriptor for the Sip and sends it tq theesd§ coupled
with locally generated resource ID.

PPP Access Control:
e |t assigns a port number to the IP received from DAVIC servers. S3 and http connections are assigned

well known port numbers. No port numbers for the connections to the ISAP routers are assigned since
these are differentiated by the IP of the destination PC connected to the STU.

e The assigned port number is communicated to thgoses A7 coupled with locally generated resource
ID together with an association tag shared with the MPEGTS descriptor if it is used for the downstream

IP path.
PC Behgvior:

e In scenarios 3a/b and 4 the PC shall use DHCP to get its IP address.

e Shall implement MTU Discover RFC 1191 in case IEEE 1394 is used in the data port or-PPP is fised in
the gccess.

Dataport

e |EEH 1394 is normative and 10Base T is optional.

e PCsjconnected to IEEE 1394 can communicate with each other, but are not required to commuricate with
PCs|connected to 10BaseT and vice versa.

Integrategd STU PC Package:
Two examples of packaging STU with the PC are provided Figure 9:5-6 below:

PC
Al* A | o
-> NIU | STU
PC
N
—~—NIU Lo_LSTU |
Figure 9.5-6

Configuration 1 scenario characteristics:

e No TV required

e End-user not explicitly notified of the STU access to ISAP
e Dedicated STU security

e Predetermined access QoS per ISAP per STU

e Pre-established connections to the ISAP for scenario 1a
e On demand connections to the ISAP for scenario 1b
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Configuration 2 scenario characteristics:

No TV required

User not explicitly notified of the STU access to ISAP
Dedicated STU security

Predetermined access QoS per ISAP per STU

On demand connections to the ISAP

DAVIC/DSM-CC download supported in scenario 2a only.

Configuration 3 scenario characteristics:

does not provide a common Service domain for DAVIC and Internet services
user not explicitly notified of the STU access to ISAP

Cor

9.5

9.5

The
con
time

9.5
Apq

the
is al

T 4 Dl H Lo H 4.0 1 Lklo loilo o L D
AdAlLULTOOS STLUTNILY TUT T TTyolLdl oLTTIdITUS L &0 o THoUTTU Umuuyit urc oiyrialily T"TUAY

Agent, the use of a token required for Q.2931 (this is an open issue)
predetermined access QoS per ISAP per STU

on demand connections to a user selected ISAP

equal access to Internet Service Access Providers

download only in 3a

figuration 4 scenario characteristics:

Both DAVIC and Internet services may reside on a common DAVIC<Service Domain
Equal access to Internet Service Access Providers

Selection of an ISAP can be carried out as a DAVIC service

Ability to download network related software.

.2 Direct Internet Scenario 1a

2.1 Synopsis

U-N Config server shall give the STU awpre-established connection for it to access the ISA
nection can be assigned dynamically.io’an STU at the U-N configuration time and reassign
 through network initiated U-N configuration while the STU is active.

2.2 Applicability

licable when there is exactly one ISAP available per STU. This ISAP is associated with the
STU through administrative means outside the scope of DAVIC. This association shall app
h administrative change that associates the STU to another ISAP. The STU can be ported

diff¢rent locations,as-long as this association can be accessed through the U-N Config.

9.5

2.3 Configuration of Scenario 1a

P Router. The
pd at a later

device_id of
ly until there
between

© ISO/IEC — All rights reserved
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Access
DHCP/BOOTP L Provider
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Figure 9.5-7 — System level Connectivity for Direct Internet Scenario 1a
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Note: Other protocols
for dynamic IP address
6 acquisition are not
Internet App. recluded =
e.g., Www DHCP/BOOTP
Browser client
other Internet other Internet i
services services Scenario l1a
PC Note: The numbers indicate
TCP | UDP the flowsequence on the
Dynamic System modeling
for the Internet Access
Establishment Scenario
)] IFZl
Dataport ||
[€) 0 4
Data ___contol | Main Resident Application
Forwarder
S1U
) DSM-CC
DHCP/BOOTP @, 6) U-N Config
server
®) To Internet
Access
ISAP Provider IP
Router
© Established Connections
Internet App.
e.g., Web

Server |

Delivery System UN Config | 2

A Interngt tool access may or may not co-exist with othertoels in the same STU. Note, when Intern
is the only tool in a STU, the STU “appears” like a modem-to the user but is called a STU in order tg

maintain|compatibility with the DAVIC model.

Data Fornwarder:

¢ Chamnels the packets (e.g., in the case of.Internet access IP packets) received from the Datapo
DAV]C network resource. Note: See previous section — Assumptions and Definitions — STU D3

Swit¢her — for description of multiple’R€ operation.
DSM-CJ U-N Config:
e Provjdes the protocol for DSM=€C U-N Configuration
Established Connections:
e Repilesents function for-€stablishing connections
ISAP Royter:

* Internet Service Access Provider router
Internet’Fpp, ey WWW Browser

ny/browser capable of navigating the Web

Figure 9.5-8 — STU and PC Level Entities for Direct Internet Access Scenario la

et access

t to the
ta

IP:

« formats IP packets
Main Resident Application:

* An application which comes with the STU
TCP:

» Establishes TCP connections and formats TCP packets
UDP:

* Formats UDP packets
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Internet app. e.g., Web Server:

*  Provides Web services

9.5.2.4
(ISAP)

ISO/IEC 16500-2:1999(E)

Connection Establishment with the Internet Service Access Provider

DAVIC Dynamic System Modeling -- Connection Setup to Internet Service Access Provider

Web Server.

conten)
sourg
P

Router

Scenario 1a
network (logical

PC

™

Flow Scenario for
Connection Setup to an
Internet Router

Config req.

S1, 82 (PVC)

l
Config conf.
2

5

Figure 9.5-9 — DAVIC Dynamic System Medel — Establishment of Direct Access to Internet fo

(TCP/IP traffic bef

(DHCP/BOOTP, inATMARP)

ween STU and Web Server)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Interniet Access Scenario la

Direct

Thble 9.5-4 - Functional Entity’Actions — Establishment of Direct Access to Internet for Scengrio 1a
Establishment of Direct Access to Internet

Oa { Ob: The STU js\powered up and the Main Resident Application invokes the User-to-Nefiwork
Configuration process.

la{1b: STUConfig send the Network Config a Config req.

2a42b: Network Config send the STU a Config conf.

3a{3b STU Config invokes the Main Resident Application with the message content of Cqnfig
conf, 1

4 The Main Resident application passes the channel and optionally the Conditional Access
to the Data Forwarder for connectivity to the Internet Access Service Provider’s routgr.
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5 The PC obtains its dynamic IP address or is manually configured with its static IP address.
The STU updates the ARP cache in the Data Forwarder.
The STU is required to respond to ARP request messages with an ARP response njessage
(RFC 826). An example operation with DHCP is provided below:
PC gets its IP address (in case of DHCP)
PC powers up and broadcasts an Ethernet packet containing DHCP (RFC1541)
DHCPDISCOVER
STU receives it remembers src-enet address and forwards request to router
The ISAP Router returns DHCPOFFER, the STU creates enet packet and sends to PC
The PC broadcasts a DHCPREQUEST and the appropriate DHCP server responds|with
DHCP ACK message which includes the PC'’s IP address
PC sends its first IP packet
PC sends ARP to get enet MAC address to use for future transmissions of IP packegs to
specified IP address (i.e., the IP address included in the ARP response) and also,informs
the STU of its own configured (or manually entered) IP address.
STU learns the PC IP address and responds to ARP. The ARP response‘tells the AC to
send any packets for that IP address to the STU Ethernet address.
The Data Forwarder sends an inATMARP on the designated VPI/\VVEI which triggers the
ISAP Router to bind the IP to the VPI/VCI
PC sends the IP data packets to the ISAP router via STU MAC address
ISAP Router sends IP data packets to STU, which forms Ethernet packet with corre¢t dst-
enet address for PC.
6 Internet app. e.g., WWW Server shall now begin to receive the IP packets from the
Browser
Table 9.5-5 - Dynamic Flow Parameters ~ Establishment of Direct Access to Internet for Scenario 1a
Flow Status Parameéters Comments
0a-0b
The STU is
powered|up,
Main Regident
App -
Cnfg,
la-1b device_id this is the device_id of the STU. Optionally it may
Config rgq- be encrypted for increased security when shareg
access media is used
2a-2b device_id the same asin 1
Config conf.
STU view of connection the channel assigned to the STU dedicated to the
parameters e.g., channel_id| Internet Service Access Provider (ISAP)by the
in HFC plus VPI/VCI in casg Network Service Provider. The QoS of the
of ATM or MPEG PID VPI/VCI is preassigned by the ISAP under contract
with the Network Service Provider.
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encapsulation RFC 1483 for ATM or MPEG TS ISO/IEC 13818-
6.

RFC-1483 LLC/SNAP is the default. Each of thg
encapsulation types specified by RFC-1483 may
also be supported.

3a-3b VPI/NVCI asin2

Main Resident

App - Cnfg

4 the Data Forwarder now forwards any data
received from the STU Data Port to the VPI/VCI
provided in 3.

5 PC IP the PC abtains its dynamic IP address and notifies

the ISAP that it is connected to the netwark

For detail see table 2 row 5.

6 the IP packets from the PC now réach Interpet
WWW server, the TCP is established and
communication begins with the-Internet WWW
browser. Any other Internet’Service on the PC ¢an
be operated.

9.5[2.5 Release of Connection to ISAP

With the power down of the STU the connection binding todhe VPI/VCI disappears. The bindir]g is re-
established again when the STU is powered up. In case‘of change of the connection, the network initiates a
U-N configuration to an active STU and the Data Forwaftder makes use of this other connectior). The ATM
ratd used for Internet is UBR therefore no resource.péenalty is incurred when the connection remain inactive.
Thqg total number of VPI/VClIs is 64,000 per physical connection which makes it sufficient to asgign each

STY sharing the physical connection its own VPI/VCI for the connection.

9.5.3 Direct Internet Scenario 1b

9.5{3.1 Synopsis

In this scenario, the STU initiates an SVC connection directly upon receiving a DHCP or equivdlent packet
from the PC. It utilizes Functional Entities (FE), pssasd pseswhich originate and terminate the
apgropriate flows. These\Fe's can be viewed as a limited subset afdegsrespectively. Howevel, pses
is ajways co-located with the client-side connection control signaling entify(ége physical scenanjos

Figlire 5).

9.5{3.2 Applicability

Applicable when there is exactly one ISAP available per STU. This ISAP is associated with thg device_id of
the ISTU through administrative means outside the scope of DAVIC. The end user may change this ISAP by
an administrative request. This association shall apply until there is an administrative change that associates
the STU to another ISAP. The STU can be ported between different locations as long that this association can
be accessed through the U-N Config.

The advantages are:

» the client_id shall be verified at the psbefore the connection is established with the ISAP Router.

* capability to work with non-ATM HFC since the psshall interact with the access network to
provide the proper interworking between the ATM core and the non-ATM HFC.
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9.5.3.3 Configuration of Scenario 1b

Internet S|gna||ng
Service [ | Internet Proxy
Service
DHCP/BOOTP | | Access
server Provider

Figure 9.5-10 - System level Connectivity for Direct Internet Scenario 1b
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core access
Server NIU STU

mpeg
U-plane entities e
and relationships

common to all end to en S2 2nd to end
. I E 0ot T S s [ -
physical scenarios control control

9 U

S3

ses
Physical Scenario #1 I

®&-®
3) 4

(es)

(proxy connection
control signalling)

S3
S3 @ ses
Physical Scenario #2
S4
S4 clc, clg

ses
s3 s3
.— ses, ses

®

Physical Scenario #3 I

s4

pses

@
®
®
®

(proxy connection
control signalling)

c/c 5 Call/connection control entity ses = Session Control Entity pses = Pseudo-Session Control Entity

Suffix = t = terminal side Suffix = n = network side

7

igure 9:5-11 - Integration of Pseudo-Session Control Entities in the DAVIC Physical Scenar

os for
Switched Connections (SVCs)
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Note: Other protocols
for dynamic IP address
acquisition are not

13 precludedq o
Internet WWW DHCP/BOOTP
Browser client
other Internet other Internet .
services \ services Scenario 1b
PC Note: The numbers indicate
TCP | UDP

the flowsequence on the
Dynamic System modeling

for the Internet Access
Establishment Scenario
a2 [* ]

Dataport |
D

(11) 0 4 11
control
ata [T T T T T TTT Main Resident Application
Forwarder
13 5 10
DSM-CC DSM-CC U-N
U-N Config (psesy)
a2STU
12,13
DHCP/BOOTP 12, 13) To UN Gonfie ToSes,
server To Internet @3
(Lz) Acpess
Provider IP
ISAP
Router
as) Established Connections 7 8
Internet App.
e.g., Web
Server Delivery System 69 UN Config | 2 |

Data For

Figure 9.5-12 - STU and PC Level Entities for Direct Internet Access Scenario 1b

warder: Channels the packets (e.g., in the ease of Internet access, IP packets) to the DAV

C network
cription

e DSM-

resourcel Note: See previous section — Assumptions and Definitions — STU Data Switcher — for des
of multiple PC operation.

DSM-CQ U-N Config:  Provides the protocol for DSM-CC U-N Configuration

DSM-CJ U-N (pse$: Provides subset of protocols for pseudo-session set-up and release from th
CC U-N protocols

Establishled Connections: Represents function for establishing connections

ISAP Rolter: Internet Setvice Access Provider router

Internet 4pp. e.g., WWW-Browser: Any browser capable of navigating the Web

IP: rmats IP packets

Main Resident Application: An application which comes with the STU

TCP: stablishes TCP connections and formats TCP packets

UDP: FefmatsUbPpackets

Internet app. e.g., Web Server: Provides Web services
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9.5.3.4 Connection Establishment with the Internet Service Access Provider (ISAP)

DAVIC Dynamic System Modeling -- Connection Setup to Internet Service Access Provider

nario 1
Web Server Admin Server Sré.?,\,o?k o(| ogilga.) STU EC

& L
SOourct

S
@ Router o

@

Internt
www

Browse)

clg M

—

Flow Scenario for

Connection Setup to an
Internet Router

PSkss SETUP req.ind
Bl

pt ADB.@nn req.ind

rompt ADD @nn resp.copf

Sess ASETUP resp.conf

IP trafficlbetweer] PC and Web Server)

13

Note: This dynamic flow scenario is used for Physical Scenario
#1 (both psesand the proxy signalling agent c/c(t) are colocated).
In this case, flows 6a-6b and 8a-8b are actually internal. In
Physicat-Stemaro#2;Tiett)tte, Q293 TS focated e STU
and can therefore be directly prompted by the STU application to
initiate the connection to the router.

Figure 9.5-13 - DAVIC Dynamic System Model - Establishment of Direct Access to Internet for Direct
Internet Scenario 1b
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Table 9.5-6 - Functional Entity Actions - Establishment of Direct Access to Internet for Direct Internet

Scenario 1b

Establishment of Direct Access to Internet

0a—-0b The STU is powered up and the Main Resident Application invokes the User-tq
Network Configuration process.

la-1b STU Config send the Network Config a Config req.

2a—-2b Network Config send the STU a Config conf. including the ISAP access service on
the Network Service Provider's Admin Server as a default service

3a—-3b STU Config invokes the Main Resident Application with the message content of
Config conf.

3 Atthis point—no-actionistakenunti-the first packetisreceived—This packetis Held
in the Main Resident Application (MRA) until a connection is established. Any
subsequent packets received during connection establishment may also be staered in
the MRA. On Buffer overflow the oldest packets are discarded.

da—4b The Main Resident application requests the establishment of a pseudo-session with
the pses(t) with a connection resource descriptor which was passéed-along the U-N
Config Conf.

5a-5b the STU psesends a pSess. SETUP req.ind to pses

6a —6b pSegprompts the STU proxy C{@ establish the conneétion from STU to the ISAP

7a—-T7b+{7cC Connection establishment between STU and ISAR

8a—8b C/@rompts the psgsvith the result of connectionh ‘establishment e.g., VPI/VCI

9a-9b Psgssends pSess. SETUP resp.conf to the.STU pses

10a - 10 The Main Resident application is prampted with the results of the establishment of

the connection to the ISAP e.g., VRIVCI

1lla-11

The Main Resident application-passes the channel to the Data Forwarder for
connectivity to the ISAP’s router
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12

The PC is configured manually with its static IP or can obtain its IP using DHCRH,.

The STU updates the ARP cache in the Data Forwarder.

The STU is required to respond to ARP request messages with an ARP respon
message (RFC 826). An example operation with DHCP is provided below:

PC gets its IP address (in case of DHCP)

PC powers up and broadcasts an Ethernet packet containing DHCP (RFC1541
DHCPDISCOVER

STU receives it remembers src-enet address and forwards request to router
The ISAP Router returns DHCPOFFER, the STU creates enet packet and send
The PC broadcasts a DHCPREQUEST and the appropriate DHCP server respd

s to PC

nds

with DHCP ACK message which includes the PC’s IP address

PC sends its first IP packet

PC sends ARP to get enet MAC address to use for future transmissionsrof-P p
to specified IP address (i.e., the IP address included in the ARP respohse) and
inform the STU of its own configured IP address.

STU copies the PC IP address and responds to ARP. The ARP’response tells
to send any packets for that IP address to the STU Ethernet/address.

ckets
Iso

he PC

The Data Forwarder sends an initiates psess setup whigh'results in the connecfion

being established with the ISAP Router. This triggers th&€ ISAP Router to send
iNATMARP from which it binds the IP to the VPI/VEI

PC sends the IP data packets to the ISAP Router via STU MAC address

ISAP Router sends IP data packets to STU,swhich forms Ethernet frames with gorrect

dst-enet address for PC.

13

The Internet WWW Server will now begin to receive the IP packets from the Brgwser

14

Dynamic connection release

could be set by the user.at:subscription time or could be defaulted to 15 minute
an example of a mechanism that could be used, the STU monitors the IP flow.

period of inactivity of @minutes, the STU proceeds by sending an Ethernet ARF
each 2 minute intefval using the IP address of the PC, if no response is receive
3 such attemptsithe STU proceeds to release the psession. If an ARP Reply is
received from.the PC, the psession shall be released if IP packet inactivity from
PC persists for a duration of Trel. At the first packet received after the psessior

During the UN Config process the STU receives a session aging timer Trel whixﬁz

. As
fter a
at

0 after

the
S

released-the procedure in 12 is followed where the ARP packet is replaced by the first

IP packet.

nternet

Tahle 9,57+ Dynamic Flow Parameters - Establishment of Direct Access to Internet for Direct
Access

Flow Status Parameters Comments

0a-0b

The STU is

powered up,

Main Resident
App -
Cnfg
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la-1b device_id this is the device_id of the STU. Optionally it
Config req. may be encrypted for increased security when
shared access media is used.
2a-2b device_id the same asinl
Config conf.
user_config_parametrs connection resource descriptor for the conngction
to be established with the ISAP Router.
encapsulation RFC 1483 for ATM or MPEG TS ISO/IEC
13818-6.

RFC-1483 LLC/SNAP is the default. Each of the
encapsulation types specified by RFC-1483 may

alsSo be supported.
STU_timers session release timer Trel
3a-3b server_id the Admin Server connection resource ‘descripfor
Cnfg,_ Mgin from 2
Residen{ App
3 At this point, no action is taken_until the first
packet is received. This packet is held in the
Main Resident Application {MRA) until a
connection is established. Any subsequent
packets received during connection establishmgnt
are also stored in the MRA.
service_info identicalto’step 2
4a—4b
Main Regident
App — Pges
connection_resource ;descriidentical to step 3 =2
ptor
5a-5b session_id unigquely assigned by the STU
pSess SETUP = device_id & arbitrary additional value, uniqueg
req.ind on this STU
Note: One session is permitted at a time in this|
scenario.
client_id E164 NSAP address at the Al interface of the
client.
Connection_resource_desdriidentical to step 4 =2

ptor
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resource # (as seen by the| describes the connection between the required
server) ISAP and the STU and contains

association_tag (end-to-endl)- physical or logical E.164 address of the
resource_descriptor port, the inap router is connected to.

parameters which describe the ATM connectiop
to be set up:

- bandwidth
- QoS

- any other necessary parameters, such|as
AAL parameters, broadband bearer capabilitie$
etc.

Note: This is the resource_descriptor for-th
connection which terminates on the ISAR:

D

6a 1+ 6b STU id This contains the E164 NSAP address of the $TU
psels _ ¢l
isap_ATM id derived from the resource-descriptor in 7
resource_attribute(s) derived from the resource descriptor in 7
7at+7b-7c all c/c signaling parameters  see ISO/IEC 16500-5

Note: In orderto-guarantee that the conngction
delivered to the ISAP Router is a connectign

sanctioned)by the psgan identifier for the gses
may belrequired with a time dependent or
encrypted security code as part of the Q.2931
SETUP message. This information could e
passed in the GIT and could be checked by the
ISAP for acceptance of the incoming conngctign.

8a 1+ 8b session_id identical to step 5

c/ct pses

VPI/NVCI (as'seen by the Note: In case of non-ATM HFC access the|pses
STU Al orithe access A4) | shall also establish a connection to the STY and
will generate the associated client view
resource_descriptor.

Status_id indicates status and reason of the requesjed
resource (e.g., OK or failed because of ...)
9a1+9b session_id identical to 8 =5
pSdss SETUP
resp.conf
status_id identical to 8

resource # (as seen by the| as generated by psés 7.
server)

association_tag (end-to-end)
resource_descriptor

10a - 10b association_tag the association_tag is identical to 6 = 5. The
resource_descriptor presents the Client view apd

segto Main resource_descriptor is identical to 6.

Resident App
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1lla-11b The Data Forwarder establishes a binding
between its outgoing port and the channel
described by the resource descriptor.

12 PC_IP Packets stored in MRA are sent on the
connection. Typically these will be initialization
messages for DHCP.

13 http protocol At this point the IP packets can begin to flow

. between the Internet WWW Client and the

WWW Client — Internet Service Provider Web Server

Web Server

14 Dynamic release, see release table

9.5.35 Release of Connection to the ISAP

With the jpower down of the STU the connection binding disappears,, geBealso request a Conhnection
Release jor STU Reset. In those situation the user is not explicitly notified, the result however will be
of conneftion detected by the WWW Service in the PC. A subsequent receipt of IP packet will estal]
new psess agnd connection with the ISAP. Release can also be:

PC prompted connection release:

e I|na

jraceful shutdown, when DHCP is used, the PC sends a DHCPRELEASE, the Data Forwal

STU|monitors the message and sends the message to the router and-the MRA. The MRA proc
relegse the pseudo-session.

STU init

iated release:

e As aph example of a mechanism that could be used, the STU monitors the IP flow. After a period

inac
IP al

tivity of 2 minutes, the STU proceeds by sending an Ethernet ARP at each 2 minute interval
(

psession. If an ARP Reply is received from the\PC, the psession shall be released if IP packet i
from|the PC persists for a duration of Trel. Atithe first packet received after the psession is relea
procedure in Table 38 rowl2 is followed where the ARP packet is replaced by the first IP packet

954

9.54.1

Direct Internet Scenario 2a

Synopsis

The U-N|Config server will giverthe STU a default server_id, primary_service and saved_service_co
These will be used by the-STU to access the service on the Network Service Provider Admin Server

will esta

9.54.2

jlish the connection to the ISAP Router.

Applicability

Applicable when there is exactly one ISAP available per STU. This ISAP is associated with the devi

the STU

the loss
lish a

der in the
eds to

of
using the

dress of the PC, if no response is received after 3 such attempts the STU proceeds to release the

nactivity
ised the

Ntext.
which

ce id of
there is

throtgh administrative means outside the scope of DAVIC. This association will apply until

an administrative change that associates the STU to another ISAP. The STU can be ported between different
locations as long that this association can be accessed through the U-N Config.

The adv

antages are:

the client_id will be verified both at the gesd the Network Service Provider Admin Server before

the connection is established with the ISAP Router.

capability to work with non-ATM HFC since the g®dll interact with the access network to provide

the proper interworking between the ATM core and the non-ATM HFC.
capability for the Network Service Provider Admin to download the Data Forwarder code.
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9.5.4.3 Configuration of Scenario 2a
U-N Config
Network Server
Provider
Admin
Server
Admin - .
Code Signaling
Internet Proxy
Service '““”T‘Et
Service
DHCP/IBOOTP | | Aooess
server
Figure 9.5-14 - System level Connectivity for Direct Internet Scenario 2a
Note: Other protocols
for dynamic IP address
acquisition are not
7 precluded 16
Internet VW DHCP/BOOTP
Browser dient
other Internet other Internet .
services \ *  senices Scenario 2a
(]
PC “A . Note: The numbers indicate
TCP | UDP the flowsequence onthe
Dynamic System modeling
for the Internet Access
Establishment Scenario
as) [P ]
Dataport |
0 4
(& control — 15
Data, | Main Resident Application
Forarder
STU
(16)
DHCP/BOOTP,
server (16, 17)
(1.6) To Internet
ISAP Provider IP
Router
7 . .
Established Connections 9 10
Internet App.
e.g., Web
Server )
Delivery System 88 1—1 712 [UNConfig ] 2

Figure 9.5-15 - STU and PC Level Entities for Direct Internet Access Scenario 2a
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Data Forwarder: Channels the packets (e.g., in the Internet case, IP packets) to the DAVIC network resource.
Note: See previous section — Assumptions and Definitions — STU Data Switcher — for description of multiple
PC operation.

DSM-CC U-N Config:  Provides the protocol for DSM-CC U-N Configuration
DSM-CC U-N: Provides the protocol for DSM-CC U-N protocols

Established Connections: Represents function for establishing connections
ISAP Router: Internet Service Access Provider router

Internet app. e.g., WWW Browser: Any browser capable of navigating the Web

IP: formats IP packets
Main Resident Application: An application which comes with the STU
TCP:  Establishes TCP connections and formats TCP packets

UDP: Formats UDP packets

Internet app. e.g., Web Server: Provides Web services
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9544 Connection Establishment with the Internet Service Access Provider
(ISAP)

DAVIC Dynamic System Modeling -- Connection Setup to Internet Service Access Provider

) Scenario 2a
Web Server Admin Server ~npetwork (logical) STU =
@ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SLS2 ]
SOurct
s3
P Router 53 @ oo
) (seg)----------
P 5
,,,,,, s4 ]
(apsumed sig phanneld in-place|
D +—I
*—:,:—0 ¢
Flow Scenario for
Connection Setup to an )
Internet Router Config req.
1b
! Config conf.
| P g
|
|
|
|
|
|
! Se|
Note: In scenario 2b the Sess SETUP req.in
flows 6a—6b, 7a—7b, 6b |4 6a
11a'—11b anq 12a-12b Rebsourbe ADD regfind
are internalsince the 72 H—pow| 70
admin code is co-
located with the ses,,. o Prorppt ADD Corin_teg.ind b
The Admin Server is not
required SEfruP L SETUP___
T \ E g— | clc sig|

N

A\

ompt ADD Conn resgon

Sess SETUI

Sess JETUP resp.conf

(DHICP/BOOTP)

(TCP

Note: This dynamic flow scenario is used for Physical Scenario
#1 (both ses(n) and the proxy signalling agent c/c(t) are
colocated). In this case, flows 8a-8b and 10a-10b are actually

internal. In Physical Scenario #2, c/c(t) (l.e., Q.2931) is located in
the STU and can therefore be directly prompted by the STU
application to initiate the connection to the router.

Figure 9.5-16 - DAVIC Dynamic System Model - Establishment of Direct Access to Internet for Direct
Internet Scenario 2a
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Table 9.5-8 - Functional Entity Actions - Establishment of Direct Access to Internet for Direct Internet
Access

Establishment of Direct Access to Internet

Oa —Ob: The STU is powered up and the Main Resident Application invokes the User-to-Network
Configuration process.

la-—1b: STU Config send the Network Config a Config req.

2a-—2b: Network Config send the STU a Config conf. including the ISAP access service on the Network
Service Provider's Admin Server as a default service

3a—-3b STU Config invokes the Main Resident Application with the message content of Config ¢conf.

3 At this point, no action is taken until the first packet is received. This packet is held in thg Main

Resident-ApphicationMRA} unti-a-connestion-is-established—Any-subsequentpaskets
received during connection establishment may also be stored in the MRA. On Buffef overflow
the oldest packets are discarded.

4a—4b The Main Resident application requests the establishment of a session with the Nefwork
Service Provider's Admin Server with the default service which was passed ‘along th¢ U-N
Config Conf.

5a-5b the STU sgsends a Sess. SETUP req.ind tq ses

6a — 6b Sgssends a Sess. SETUP req.ind to the Admin Server ses

7a—-17b The Admin Server gsesnds Resource ADD req.ind to,ses

8a-8b Sesprompts the STU proxy C{@ establish the connection from STU to the ISAP

9a-9b +9c Connection establishment between STU and ISAP

10a—-10p C/brompts the sgwith the result of connection’establishment e.g., VPI/VCI

11a-11p Sgssends Resource ADD resp.conf to the;Admin Server ses

12a-12b The Admin Server sesnds Sess. SETUP resp.conf tq ses

13a-13p Sgsends Sess. SETUP resp.coqf to the STU ses

1l4a - 14p The Main Resident application is prompted with the results of the establishment of fthe
connection to the ISAP e.g.) VPI/VCI

15a—-15p The Main Resident. application passes the channel to the Data Forwarder for conngctivjty to the

ISAP’s router
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16 The PC is configured manually with its static IP or can obtain its IP using DHCP. The STU
updates the ARP cache in the Data Forwarder.
The STU is required to respond to ARP request messages with an ARP response messdge (RFC
826). An example operation with DHCP is provided below:
PC gets its IP address (in case of DHCP)
PC powers up and broadcasts an Ethernet packet containing DHCP (RFC1541)
DHCPDISCOVER
STU receives it remembers src-enet address and forwards request to router
The ISAP Router returns DHCPOFFER, the STU creates enet packet and sends to PC
The PC broadcasts a DHCPREQUEST and the appropriate DHCP server responds with[DHCP
ACK message which includes the PC's IP address
PC sends its first IP packet
PC sends ARP to get enet MAC address to use for future transmissionstof-IP ppckets to
specified IP address (i.e., the IP address included in the ARP response)-and al$o inform the STU
of its own configured IP address.
STU copies the PC IP address and responds to ARP. The ARP’response tells the PC tg send
any packets for that IP address to the STU Ethernet address:
The Data Forwarder initiates sess setup which results in’the connection being gstablished with
the ISAP Router. This triggers the ISAP Router to sendhMinATMARP from which| it binds the IP
to the VPI/VCI
PC sends the IP data packets to the ISAP Router via STU MAC address
ISAP Router sends IP data packets to STU,swhich forms Ethernet frames with ¢orrect dst-enet
address for PC.

17 The Internet WWW Server will now begin to receive the IP packets from the Brpwser

18 Dynamic connection release
During the UN Config process the STU receives a session aging timer Trel whi¢h could he set
by the user at subscription;time or could be defaulted to 15 minutes. As an exgmple of g
mechanism that could b&'used, the STU monitors the IP flow. After a period of|inactivity [of 2
minutes, the STU proCeeds by sending an Ethernet ARP at each 2 minute interjal using the IP
address of the PCLif ho response is received after 3 such attempts the STU prgceeds to|release
the session. If\an’/ARP Reply is received from the PC, the session shall be reldased if 1P packet
inactivity from.the PC persists for a duration of Trel. At the first packet receiveq after the
session is.released the procedure in 16 is followed where the ARP packet is replaced by(|the first
IP packet;

Tahle 9(5-9 - Dynamic Flow Parameters - Establishment of Direct Access to Internet for Direct |nternet

Access

Flow Status Parameters Comments

0a-0b

The STU is

powered up,

Main Resident

App -

Cnfg
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nt

la-1b device_id this is the device_id of the STU. Optionally it
Config req. may be encrypted for increased security when
shared access media is used.
2a-2b device_id the same asinl
Config conf.
network_config_parametrs provides the Admin Server server_id and thg
service_info which includes ISAP access as the
default_primary_service and the specific ISAP gs
primary_saved_context
encapsulation RFC 1483 for ATM or MPEG TS ISO/IEC
13818-6.
RFC-I483 LLC/SNAP IS the default. Each of 1
encapsulation types specified by RFC-1483-ma
also be supported.
STU_timers session release timer Trel
3a-3b server_id the Admin Server server_id from2
Cnfg,_ Mgin
Residen{ App
3 At this point, no action.is{aken until the first
packet is received. This packet is held in the
Main Resident Application (MRA) until a
connection is established. Any subsequent
packets received during connection establishme
are also stored in the MRA.
service_info identicalto step 2
4a —4b server_id thesAdmin Server server_id from 3 = 2
Main Resident
App — Sés
service_info identical to step 3 =2
5a-5b session_id uniquely assigned by the STU
Sess SE[TUP = device_id & arbitrary additional value, uniqueg
reg.ind on this STU
Note: One session is permitted at a time in this|
scenario.
client_id E164 NSAP address at the Al interface of the
client.
server_id the Admin Server server_id from 4 = 2
service_info identical to step 4 = 2
6a—6b session_id identical to step 5
Sess SETUP
req.ind
client_id identical to step 5
server_id derived from step 5
service_info identical to step 5 = 2
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7a—17b

Resource ADD
reg.ind

inap_ATM _id

provided by the Admin Server based on client ||
value and contractual agreement with the ISAR.

resource # (as seen by the
server)

association_tag (end-to-endl)-

resource_descriptor

describes the connection between the required
ISAP and the STU and contains

port, the inap router is connected to.

parameters which describe the ATM connectiop

to be set up:
- bandwidth
- QoS
- any other necessary parameters; guch
AAL parameters, broadband bearer €apabllities,
etc.
Note: This is the resource_descriptor for the
connection which terminates.en the ISAP.
8a 1+ 8b STU id This contains the E164 NSAP address of the S
sesg|_clg
inap_ATM _id derived from the resource descriptor in 7
resource_attribute(s) derived from the resource descriptor in 7
9a+9b-9c all c/c signaling parametersNote: Ifyorder to guarantee that the connegtion
delivered to the ISAP Router is a connectign
sanctioned by the sg&n identifier for the sgs
may be required with a time dependent or
encrypted security code as part of the Q.2931
SETUP message. This information could e
passed in the GIT and could be checked by the
ISAP for acceptance of the incoming conngctign.
104 - 10b session_id identical to step 5
clct ses
VPINC] (as seen by the Note: In case of non-ATM HFC access thejses
STU A1l or the access A4) | shall also establish a connection to the STU arf
will generate the associated client view
resource_descriptor.
status_id indicates status and reason of the requesjed
resource (e.g., OK or failed because of ...)
114-11b resource # identical to 7
Regource ADD
resp-cont
status_id indicates if the end-to-end connection has beeg
successful or not.
12a-12b session_id identical to step 8 =5
Sess SETUP
resp.conf
status_id indicates if the request has been successful o
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resource_# (as seen by the
server)

provides the client view of the resource which
corresponds to the server view in step 7.

13a-13b

Sess SETUP
resp.conf

session_id

identical to 12 =5

status_id

identical to 12

resource # (as seen by the
server)

association_tag (end-to-end)

resource dpcrriprnr

as generated by sga 10.

l4a - 1zI>
sesto Main

association_tag

resource_descriptor

the association_tag is identical to 9 = 5. The
resource_descriptor presents the Client view al
is identical to 9.

Residen{ App

15a - 15p The Data Forwarder establishes'abinding
between its outgoing port and the-channel
described by the resource deseriptor.

16 PC_IP Packets stored in MRA"are sent on the
connection. Typicallythese will be initialization
messages for DHCP;

17 http protocol At this point theIP packets can begin to flow

. between theAnternet WWW Client and the

WWW Client - Internet Service Provider Web Server

Web Sernver

18 Dynamic release, see release table

9.5.4.5 Release of Session and Connection to ISAP

With the [power down of the STU the conngction binding disappearg.c&ealso request a Connection
Release jor STU Reset. In those situation the user is not explicitly notified, the result however will bg the loss
of conneftion detected by the WWW/.Service in the PC. A subsequent receipt of IP packet will estaljlish a

new session and connection with the ISAP. Release can also be:

e PC prompted conngction release:

e  $TUY.initiated release:

Ih a graceful shutdown, when DHCP is used, the PC sends a DHCPRELEASE, the Data Fofwarder
in the STU monitors the message and sends the message to the router and the MRA. The
proceedsta‘release the session.

MRA

As an example of a mechanism that could be used, the STU monitors the IP flow. After a period of
inactivity of 2 minutes, the STU proceeds by sending an Ethernet ARP at each 2 minute interval
using the IP address of the PC, if no response is received after 3 such attempts the STU proceeds to
release the psession. If an ARP Reply is received from the PC, the psession shall be released if IP
packet inactivity from the PC persists for a duration of Trel. At the first packet received after the
psession is released the procedure in Table 40 row16 is followed where the ARP packet is replaced
by the first IP packet
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9.5.5 Direct Internet Scenario 2b

9.55.1 Synopsis

This is similar to scenario 2a, except that the Admin Server is replaced by pre-packaged code residing at the
ses,

9.55.2 Applicability
The same applicability as in scenario 2a, except that the download capability is absent.
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9.55.3 Configuration of DI Scenario 2b
U-N Config
Server
Internet Admin Signaling
Service Internet Code Proxy
Service
Access
DHCP/BOOTP | | Provider
server
Figure 9.5-17 - System level Connectivity for Direct Internet Scenario 2b
Note: Other protocols
for dynamic IP address
acquisition are not
15 precluded
Internet WWW DHCPIBOOTP
Browser client
other Internet .
services other Internet Scenario 2b
PC TAS EA™  services Note: Thé-ntimbers indicate
TCP | UDP the flowseqtience on the
Dynamic System modeling
for the'Internet Access
Establishment Scenario
@ [P ]
Dataport |
0 4
3) contral — 13
[DF:17- A I G Main Resident Application
Forwarder
STU
13 5 12
(14) DSM-CC DSM-CC U-N
U-N Config (SESt)
DH¢P/BOOTP
server (M, E) - —
To UN Config 0 Ses,
(14) To Intérnet 13 - (5,11 )
Aceess
ISAP Brovider IP
Router
(15) . .
Established Connections 2 10
Intdrnet App.
d.9., Web
Server - 1
Delivery System | sesn | & 8 11[ Admin code | 7 UN Config | 2

Data Forwarder: Channels the packets (e.g., in case of Internet access, the IP packets) to the DAVIC network
resource. Note: See previous section — Assumptions and Definitions — STU Data Switcher — for description

Figure 9.5-18 - STU and PC Level Entities for Direct Internet Access Scenario 2b

of multiple PC operation.

DSM-CC U-N Config:

Provides the protocol for DSM-CC U-N Configuration

DSM-CC U-N: Provides the protocol for DSM-CC U-N protocols

Established Connections: Represents function for establishing connections
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P Router: Internet Service Access Provider
rnet app. e.g., WWW Browser: Any browser capable of navigating the Web
formats IP packets.

n Resident Application: An application which comes with the STU

TCP: Establishes TCP connections and formats TCP packets
UDP: Formats UDP packets

Inte

rnet app e.g., Web Server: Provides Web services

9554 Connection Establishment with the Internet Service Access Provider

(ISAP)

Seq
9.5
ses

9.5
The

9.5

9.5

The
DA
useg
acc

9.5

The
Dat

For
seld

The

the note in Figure 9.5-16 against flows 6 and 7. Likewise functional action entities are shoy
8 and Dynamic Flow Parameters are shown in Table 9.5-9 with flows 6 and 7 now beeomin

5.5 Release of Connection to ISAP

release is similar to scenario 2a.

6 Internet Access Scenarios 3a and 3b

6.1 Synopsis

U-N Config provides information for connecting to the-Network Service Provider's Admin d
/IC Server. After a choice of ISAP by the end-usersonithe Admin Web Server, the Admin D
S a DSM-CC Pass-Through message to prompt the STU to set up a session with it in order
Pss to the ISAP router. The ISAP does not require to own a DAVIC server.

6.2 Applicability

end-user requires a full choice of ISAPs (and indeed to any other (non-Internet) data netw
p Switcher can be downloaded),

end-user who already have the-STU for DAVIC services but wish to access to the ISAP. P
ct and make an ISAP connéction without the use of TV to set up the connection.

advantages are:
o the client_id willbe verified both at the gesd the Network Service Provider Admin Sery|
the connection is established with the ISAP router.

e capabilify~to work with non-ATM HFC since the s&gll interact with the access network t
the proper inter-working between the ATM core and the non-ATM HFC or PPP Access
Broadband Broadcast and S3 Capability Section 9.19.8.

e , \capability for the Network Service Provider Admin to download code e.qg., for the Intern|

vn in Table
g internal to

Lal Web-
AVIC Server
to give the STU

brk since the

C users can

er before

D provide
with

et stack

along with the DSM-CC application.
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9.5.6.3

Configuration of DAVIC Internet Scenario 3a

Network U-N Config
Provider Server
Admin STU PC
Server -
Admin
Code or
DHCP/BOOTP
1 Internet
server Service Proxy STU
Access
Internet Provider
Service [ |
Clounwa QL 10 Cyvictaoma lavial O antn v, for Mivraot ltaraat Coanpmaria Do
T IUUI O J.J ALY \.)y\Jl\./l LLELA"A' A1 "AY01] IL,ULIVIL_y TUT ITUOULUTITIICTTIOL JUCTTIATTU UL
Scenario 3a/b
02 18 Note 1 Note: The
Internet WWWwW numbers indicate
Browser DHCP Client tohne ‘:sz;f:yi?cce
System modeling
other hjtemet\ other Internet for the Internet
services services Access
Ko ;
PC it camian
17 | P
Data Port
) 15  Note 2
/yiD?pricgniﬂgLire? 7 fl Internet Access Ap-plication |
/ MRA
STU Data Switcher 5 14
DSM-CC U-N DSM-CC U-N
17) 16 Config (SESt)
DHCP S C  T@&513
-
17) )
To ISAP 'To Admin Web To Ses,
ISAP Router Router Server ﬂ
(18)
Web Established Connections 9 10
Server
| Délivety System | sesn | 4681 [ Admin server | 1 37 12
Figure 9.5-2Q -*STU and PC Level Entities for Direct Internet Access Scenario 3a/b
Admin Sgrver-~_Owned by the Network Services Provider, provides information for selecting and routing to
ISAPs.
Data Switcher—Performsfogicatassocations betweenm PCs andconmections, tPinitiatizatiomanmd DHCP

Relay functions

DHCP: Dynamic Host Configuration (RFC 1541)
DSM-CC U-N: Provides the protocol for DSM-CC U-N protocols

Established Connections: Represents connections and functions for establishing connections

ISAP:

Internet Service Access Provider

Internet WWW Browser: Any commercial browser capable of navigating the Web

IP: formats IP packets. Also performs ARP, ICMP administrative tasks
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Internet Access Application: An application is used to establish the session for access to ISAP
MRA: Main Resident Application, is an STU resident boot application

TCP: Establishes TCP connections and formats TCP packets

UDP: Formats UDP packets

Web Server: Provides Web services

Note 1: Used only with Authentication and Configuration method 1 (See subclause 9.5.10).

Note 2: Could cover authentication and Configuration see method 2 (See subclause 9.5.10).
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9.5.6.4 Connection Establishment with the Internet Service Access Provider
(ISAP)

DAVIC Dynamic System Modeling -- Connection Setup to Internet Service Access Provider

Scenario 3a/b
Web Server network (logical) STU PC

DHCP gs in Appendix B)

(TCP/IP fraffic bejween PC and Web Server)

Router
seg
P clg)- O Appl
ses
clg v
)
& I
S| »
o oo T — ; T[T T T T T T T T T T T T T T $AP Confection Qufery req.
Connection Setup to an
Internet Router I$AP Conihection Query resp
1
1 ISAP Selection req
1 |
1
1
1
1
! ISAP Connection req. (passthrough
| 2a] 251 d. (p gh) -
Note: In[scenario 4a the _
flows 38—3[’), 4a—4b, ™ Sess SETUP req.ind |_5a
6a-6b, Ja—7b, 11a—11b ¥ shss bETUP reqm
and 12g-12bare 6b |4 6a
internalgince the admin
code is ¢o-located with Regourcp ADD repi.ind
the ses,| The Admin aj b
Server i§ not required o Prompt'ABD Conn rquinnb
T
| \ q4eTYP | SETUP
1 \ [9 | c/c sig|
1
1
1 \
1
1
1
1
1
1
1
1
: Session SETUP resp.conf
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Figure 9.5-21 - DAVIC Dynamic System Model - Establishment of Direct Access to Internet for
Internet Access Scenarios 3a and b
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Table 9.5-10 - Functional Entity Actions - Establishment of Direct Access to Internet for Direct Internet

Access Scenarios 3aand b

Establishment of Direct Access to Internet

Oa — Ob:

The PC or STU has been powered up in advance (possibly for interactive VoD
is typically described in steps 0 through 3 in Table 47- Dynamic Flow Paramete
Initiating a session SetUp from a PC. At this point the STU is given its IP addre

. This
S -
5S.

From the Internet Web Browser the ISAP connect bookmark is selected. The Admin

server receives the Connect URL.

Note: At the beginning, the PC portion of the separate or integrated STU and P

uses the DHCP client to get a dummy IP address e.g., 0.0.0.0. from the Networ

Services Provider DHCP server with an expiration time of e.g., 2 seconds. Up {|

C;

D 16

dummy addresses are available for a maximum number of 16 PC's being copngcted to

a STU. When the ISAP selection bookmark is activated on the browser, the-htty
packet IP destination address is monitored in the STU and the source IP\addre
substituted by the STU IP address assigned by the Network Service pravider.
will allow the reverse http IP packets to reach the STU which then passes them
PC portion using its client hardware address as its destination.

S is

This

to the

la + 1b:

The Admin server sends the html Web page for ISAP access.selection to the Ifpternet

Web Browser

2a + 2b:

The http URL is sent to the Admin Web server based on'the ISAP selected for

3a+t+3b

The Admin server invokes the, sgth the informationto access the selected ISA

D

4a+4b —4c

The Admin Server sgends a DSM-CC Pass-Through carrying the selected ISA
access information

Ps

5a 1+ 5b

When the IP address of the PC expiresithe PC sends a DHCPREQUEST. Thg STU

after receiving the Pass-Through wilNgnore this request. This will trigger the P
send a DHCPDISCOVER which jn turn will trigger the Sdghe STU to send a
Sess. SETUP req.ind to ges

C to

6a + 6b

Sgssends a Sess. SETUP:req.ind to the Admin DAVIC Server ke Server
broadcasts the DHCPDISCOVER see Appendix B - Internet Access

DAVIC server DHCP Relay Operation

7a+7b

The Admin DAVIC Server ssgends Resource ADD req.ind to,ses

8a 1 8b

Sesprempts the STU proxy C{@ establish the connection from the STU to the
ISAP

9a 1 9b-9c

Cohnection establishment between STU and ISAP. At this point the ISAP Roliter

send out an iNATMARP message on the connection. This will be ignored by th
until it obtains the PC IP address from the DHCPACK in response to the
DHCPREQUEST sentin 17 below

STU

104 ~10b

C/hrompts the sgwith the result of connection establishment e.g., VPI/VCI

lla-11b

Sgsends Resource ADD resp.conf to the Admin DAVIC Server ses

12a-12b

Sesf the Admin DAVIC Server sends a Sess. SETUP resp.conf fe&8egng the
collected DHCPOFFERSs in DhcpOffer Resource Descriptors see DAVIC server
DHCP Relay Operation for Internet Access.

13a-13b

Sgssends a Sess. SETUP resp.conf carrying the collected DHCPOFFERs in a
DhcpOffer Resource Descriptors, togfshe STU

1l4a - 14b

The Internet Access Application is sent DhcpOffer Resource Descriptors and t
binding information for the connection to the ISAP e.g., VPI/VCI

ne

© ISO/IEC — All rights reserved
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but

15a - 15b The ISAP access application passes the bindings information and the DHCPOFFER
parameters in case of method 2 of DAVIC server DHCP Relay Operation for Internet
Access.

16a — 16b Data Switcher establishes the PC Internet bindings with the connection resourge and
passes the DHCPOFFER parameters to the PC.

17 The PC responds to the DHCPOFFER with a DHCPREQUEST. This message|is
passed through on the established connection to the ISAP Router and subsequently the
selected DHCP server. The DHCP now responds with DHCPACK which goes
through the STU to the PC. The PC issues an ARP which contains it’s IP address.
The PC IP address is captured by the STU which then responds to the InATMARP
sent by the ISAP router.

18 The IP packets begin to flow between the Internet WWW Server and the Web
BTOWSer after the user selects the WWW Server bookmark.

Tabl¢ 9.5-11 - Dynamic Flow Parameters - Establishment of Direct Access to Internet for Direct
Internet Access Scenarios 3a and b

Flow Status Parameters Comments

0a-0b the path to the Web page onPrior to this step the PC.orthe STU had been

ISAP Cohnection the Admin Server brought up (e.g., independently for VoD

Query req. device._id interaction).

From the Internet Web Browser on the PC or the
STU the ISAP eonnect is selected. This sends
the ISAP £ghnection Query req.

with an http URL format containing
/[<legation>/<path>?<device_id>

[ocation = Admin server location

path = path to the web page

device_id = the MAC of the PC or the STU

la-1b isap_connections The end-user is sent a web page containing the

ISAP Cohnection subscribed isap_connections as http URLs

Query resp.

2a-2b isap_cannection selected from the list given in 1

ISAP Selection /[<location>/<path>?<isap_connection>

reg.

3a-3b saved_context The saved_context corresponds to the

isap_connection in step 2. The saved_context
contains Admin DAVIC Server server_id and the
service_info which includes ISAP access as the
defaultprimarn/—service-and-the-specificSAR
primary_saved_context

da—4b - 4c saved_context The Admin Serverregsiests a session with the

connection specified in the saved_context
identical to 3.

5a-5b session_id uniquely assigned by the PC or the STU

Sess SETUP = device_id & arbitrary additional value, uniqueg

req.ind on this STU

Note: One session may be permitted at a time
based on the contractual agreement with the

118 DAVIC 1.3.1a Part 12 (1999)
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selected ISAP.

client_id E164 NSAP address at the Al interface of the
client.
server_id E164 NSAP address of the Admin Web Serve

the A9 interface.

compatibility _descriptor

conveys a list of specific Hardware/Software at

the STU available to the server

r at

service_info = saved_context, indicates to the server initial
service specific information. In this case the
ISAP Directory service and the context from
which the service can be started in a manner that
the end-user will not he asked to make further
selection.
6a 1+ 6b session_id identical to step 5
Segs SETUP
reqlind
client_id identical to step 5
service_info identical to step 5 =2
7a+7b inap_ATM_id provided by the Admin Server based on cllent |id
value and coptractual agreement with the [[SAR.
Regource ADD
reqlind
resource # (as seen by the | describes the connection between the required
server) ISAP.and the STU and contains
association_tag (end-to-endl): physical or logical E.164 address ¢fthe
resource_descriptor port, the ISAP Router is connected to.
Parameters which describe the ATM conngctioh
to be set up:
- bandwidth
- QOS
- any other necessary parameters, guch|as
AAL parameters, broadband bearer capabllities,
etc.
Note: This is the resource_descriptor for the
connection which terminates on the ISAP.
8a{8b STU_id This contains the E164 NSAP address of the STU
seg| _clg
inap_ATM_id derived from the resource descriptor in 7
TESOUTCE_attribute(s) derived fromrthe Tesource descriptor i 7
9a-9b-9c all ¢/c signaling parametefsNote: In order to guarantee that the connection
delivered to the ISAP Router is a connection
sanctioned by the sg&n identifier for the sgs
may be required with a time dependent or
encrypted security code as part of the Q.2931
SETUP message. This information could be
passed in the GIT and could be checked by the
ISAP for acceptance of the incoming connectign.
10a - 10b session_id identical to step 5

© ISO/IEC — All rights reserved
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clc— sesg
VPI/VCI (as seen by the Note: In case of nhon-ATM HFC access or PPP
STU Al or the access A4) | over PSTN/NISDN/PLMN, Section 9.19.8, the
seg shall also establish a connection to the STU
and will generate the associated client view
resource_descriptor.
status_id indicates status and reason of the requested
resource (e.g., OK or failed because of ...)
1lla-11b resource # identical to 7
Resource ADD
resp.conf
status_id Indicates If the end-to-end connection has begh
successful or not.
12a-12b session_id identical to step 8 =5
Sess SE[TUP
resp.conf
status_id indicates if the request has/been successful of|not
resource_# (as seen by the| provides the client view\of the resource which
server) corresponds to the-server view in step 7.
13a-13p session_id identical to 1255
Sess SE[TUP
resp.conf
status_id identical to 12
resource # (as seen by the| as generated by sga 10.
server)
association_tag (efnd-to-endl)
resource_descriptor
1l4a - 14p association,tag the association_tag is identical to 22. The
resource. descriotor resource_descriptor present the Client view anf
— P are identical to 10.
15 connection_binding_list The collected DHCPOFFER information are
. i passed to the Data Switcher and depending or] the
DHCPOFFERS include: authentication configuration method used if it ig P
MTU_size IP configuration information MTU_size,
P add IP_address, subnet_mask, DNS_address,
—address default_router_address is also passed, see
subnet_mask Authentication and Configuration Methods for
Internet Access.
DNS_address
default_router_address
16a — 16b connection_binding_list | The Data Switcher establishes a binding betwgen
DHCPOFEERS its outgoing por't and the channel described by |the
resource descriptor. It passes along the
DHCPOFFERSs to the PC. The implementation
choice is between method 1or 2, see DAVIC
server DHCP Relay Operation for Internet
Access.
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17 DHCPREQUEST the PC responds to the DHCPOFFERs with a
DHCPREQUEST and once the IP address is

DHCPACK confirmed then the STU informs the ISAP Router
iINATMARP request with the PC address in the inATMARP reply
iNATMARP reply message.

18 http protocol At this point the IP packets can begin to flow

. between the Internet WWW Client and the

WWW Client — Internet Service Provider Web Server

Web Server

9.5.6.5 Release of Connection to ISAP

The end user performs a normal release of the session with the Admin DAVIC server as outlined in DAVIC

Vo

9.5

9.5

This heralds the merging of both the DAVIC and Internet services. Maximumbenefit is gained
integrated PC and STU platform is used to gain access to an integrated/ISAP Internet and DA

non
can
thrg

9.5

Allgws an end-user to home on a number of service domains (IP or non-IP networks) providing

pro
The

section on Session & Call/Connection Release.
7 Internet Access Scenario 4

7.1 Synopsis

integrated STU and PC configurations are also permitted. The limitation is that the integra
access Internet services off one ISAP at a time. An end-user accesses the directory of inte
ugh a session on & party Directory Server.

7.2 Applicability

ide synergy between a DAVIC service and IP grhon-IP service.

advantages are:

when an

IC server, but
fed platform
grated ISAPs

the ability to

e maximum service benefit is derived.forthe end-user through the integration of the DAVIC and

Internet services on one platformi

e the client_id will be verified at-the seand the ISAP Server before the connection is esta
the ISAP router.

e capability to work with.nén-ATM HFC since the g@&dll interact with the access network t
the proper inter-working between the ATM core and the non-ATM HFC or PPP Access
Broadband Broadcast and S3 Capability (Section 9.5.9).

e capability for the\Network Service Provider Admin to download code e.qg., for the Intern|
along with the DSM-CC application.

e the ability.to select from a full list of ISAPs

plished with

b provide
with

et stack
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9.5.7.3 Configuration of DAVIC Internet Scenario 4

Directory
(network
or 3rd
party

U-N Config
Server

STU

Internet
Service
Access
Provider
Server

Signaling
Proxy

STU

|

|

|

|

|

I| DHCP/BOOTP | |
| server Intemet
: Service
I Access
|

|

Provider

Internet
Service

Figure 9.5-22 - System level Connectivity for Integrated Internet Scenario 4

27
Hybrid Internet DAVIC application
Browser
MmN Scenario 4
Note 1 14 13 16 22 25(Nete 2 Note: The numbers
Directory of ISARS, Clieqt indicate the
PC | followed by flowsequence on
other Internet other Internet L Internet Access Application the Dynamic
and/or services Sorvices , System modeling
’ 04 for the Internet
STU ’ LS 24| Access
TCcp pHEP MRA 17 Establishment
c/ahfigure *2 Scenario
13 5
DSM-CC DSM-CC U-N
U-N Config (SESY)
To UN Config To Ses,
@2 (511,17, 23
26
(27)
DHCPserver (13, 14)
(27, 28) o
To Direttory
Server
(27)
ISAP
Router
@8 Established Connections g ¢ 59 21
Web -
Server
SESn | 46 1116 1823 | ISAPServer |E | DirectoryServer | L 371015
Delivery System 22
CNFG | 2

Eigure 9.5-23 - STU and PC Level Entities for Direct Internet Access Scenario 4

Directory Server: Owned by the Network Services Provider, provides information for selecting ISAPs.
DHCP: Dynamic Host Configuration (RFC 1541)

DSM-CC U-N: Provides the protocol for DSM-CC U-N protocols

Established Connections: Represents connections and function for establishing connections

ISAP: Internet Service Access Provide

ISAP Server:
and downloads

This is a DAVIC server owned by the ISAP capable of providing IP service destinations
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ISAP Router: This is a router owned by the ISAP closest to the end-user

Directory OF ISAPs: A program on the PC (downloaded on the STU) which allows the selection of an
ISAP

Internet WWW Browser: An instance of commercial browser capable of navigating the Web
IP: Aninstance of a stack that formats IP packets. Also performs ARP, ICMP administrative tasks
Internet Access Application: An application is used to establish the session for access to ISAP

STU DHCP Relay: DHCPDISCOVER initiates a session and reports DHCPOFFERSs through Internet
Access Application, DHCPREQUEST and DHSCPACK are passed through to the appropriate connection

TCP: Establishes TCP connections and formats TCP packets
UDP: Formats UDP packets

Wep Server: Provides Web services

Note 1: Used only with Authentication and configuration method 1 (See subclause 9.5)10).

Note 2: Could cover authentication and configuration see method 2 or authentication only, with method 2
(Seg subclause 9.5.10).
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9.5.7.4 Connection Establishment with the Internet Service Access Provider
(ISAP)

DAVIC Dynamic System Modeling -- Connection Setup to Internet Service Access Provider

Directory Server Scenario 4 Integrated PC OR STU

network (logical)

Flow Scenario for
Connection Setup to an
Internet Router
Phase 1

Config req.

The U-N
Configuration
phase is
common with
other DAVIC
3b services, step 4
does not have to|
4a follow

\ immediately the
U-N
Configuration
phase.

Config conf.

Conky

Seps SETUP req.ind

If the ISAP is
known by the

end-user devide
bess SETUR respjcdn in a cache the!

—3» | T0b steps can be

Sesq SETUP resp.con pypassed and
jumped to step

16

_.,
[

11a}

Open|request U-U
14b

Open Reply U-U -

15a

Figure 9.5-24 - Phase 1 of Scenario 4
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DAVIC Dynamic System Modeling -- Connection Setup to Internet Service Access Provider

Web Server Scenario 4
ISAP Server network (logical) Integrated PC OR STU

SOUICE = b e e e et uenonnessosessssssnssssassssssssssssssssssssssssasssssssssssssasfesssssssssssassssssssssssssssssssss
P Router LSS Wi
O. IAA ses).. s3 @ Cnfg/—@@ \é\/r\é\\//vV\s/

. . s ST =
P R i DHC
O @ ]84 S°8 Rela

------ sa IAA
og)) L 1 Tsd \<9 .............. N e

(asspmed sig channels ifi-place eg), via boot, config or PVC,
X

] [2o4
16l ’ I_16
— Seks SETUP reqind

17, | 17
Sess JETUP req.in |—j
18

[TUP SETUP

AP cic sig ZWFESE::EZQ

Flow Scenario for
Connection Setup to an
Internet Router

Rk 2

ess SETUI resp.cqnf

22a —» 22b
Sesq SETUP resp,.con
ZC’il 23b

25a 25b

26

DHCPJas in Appendix B

27

TCH/IP traffit betweep PC and Web Server

28

Note: This dynamic flow scenario is used for Physical Scenarios
#1 and #3 (both ses(n) and the proxy signalling agent c/c(t) are
colocated). In this case, flows 19a-19b and 21a-21b are actually
internal. In Physical Scenario #2, c/c(t) (l.e., Q.2931) is located in
the STU and can therefore be directly prompted by the STU
application to initiate the connection to the router.

Figure 9.5-25 - Phase 2 of Scenario 4

Table 9.5-12 - Functional Entity Actions - Establishment Access to Internet for Scenario 5

Establishment of Direct Access to Internet

Phase 1, see Figure 31

Oa — Ob: The STU is powered up the Main Resident Application begins the configuration
process.
la-1b: The Config req is sent to the Config server
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2a—2b: The Config server responds with Config conf

3a—-3b The configuration parameters are passed on to the Main Resident Application

4a—4b The Main Resident Application requests thgasBession set up to the Directory
Server.

5a-5b The STU sgissues a Sess SETUP req.ind tg ses

6a—6b The sgsssues a Sess SETUP req.ind to the Directory Server ses

7a-17b The Directory Server safier checking with the Service Gateway and launching the

ISAP Directory may request the gfonnections for the download and for the Clien
portion of the Directory of ISAPs (to be downloaded to the STU). In this scenarip
without the loss of generality it is assumed that the Directory of ISAPs is already|
present at the Client side. This is particularly likely if the device is a PC.

8a—-8b+8c Connection establishment for use between the Client side and the server side pfith
Directory of ISAPs application.

11%

9a-9b c/prompts the Sgavith the result of connection establishment s.

10a-10p Directory Server $egnds Sess SETUP resp.conf tg,Ses

1la-11p Sessends Sess SETUP resp.conf to the STY Ses

12a—-12p The STU Sdaforms the Main Resident Application the connection binding

13a-13p The Main Resident Application passes on the connectiop~tesource established|for the
ISAP Directory

1l4a - 14p The Directory of ISAPs client-server User to User communication results in the

15a — 15b selection of the ISAP.

16a — 16p The Directory of ISAPs arms the STU BHCP Relay Agent which when it receives
DHCPDISCOVER requests the sasSession set up to the ISAP Server. At this stage
IAA is not yet downloaded.

17a-17p The STU sdssues a Sess SETUP req.ind tg ses

18a - 18b The sg#ssues a Sess SETUP req.ind to the ISAP Server ses

19a - 19 The ISAP Server after,checking with the Service Gateway and launching the ISAP

service may request the download of Internet Access Application (IAA) software|and
an IP stack plus any other necessary Integrated Internet DAVIC services application
code.

The ISAR"Sefver sggequests the gfconnections between the ISAP Router and the IP
stack. Als0 it broadcasts the DHCPDISCOVER, collects the DHCPOFFERS ang
prepares the DhcpOffer Resource Descriptors.

20a —20b — |[_Connection establishment between the ISAP Router and the STU DHCP Relay.
20c

2la-21p ciorompts the ISAP Server’s sedth the result of connection establishments.
22a—22b ISAP Server's Segnds Sess SETUP resp.conf to,Ses

23a—-23b Sgssends Sess SETUP resp.conf to the STY Ses

24a - 24b The STU Saaforms the I1AA the connection binding and passes along the DhcpOffer

Resource Descriptor parameters.

25a — 25b The ISAP access application passes the bindings information and the DHCPOKFFER
parameters in case of method 2 Appendix A.

16a - 16b The STU DHCP Relay establishes the PC Internet bindings with the connection
resource and passes the DHCPOFFER parameters to the PC.
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27 The PC responds to the DHCPOFFER with a DHCPREQUEST. This message |is
passed through on the established connection to the ISAP Router and subsequd
selected DHCP server. The DHCP now responds with DHCPACK which goes

through the STU to the PC. The PC issues an ARP which contains it's IP address.
The PC IP address is captured by the STU which then responds to the inATMARP

sent by the ISAP router.

28 The IP packets begin to flow between the Internet WWW Server and the Web B
after the user selects the WWW Server bookmark.

Table 9.5-13 - Dynamic Flow Parameters - Establishment of Access to Internet for Scenario 4

ntly the

rowser

Flow Status Parameters Comments
Oa-pb The Resident Base Application requests tHe
Thg STU is Config to begin the configuration
powered up
la-Ib device_id this is the device_id of the STU! Optionally it
Config req. may be encrypted for increased security when
shared access media isiused.
2a-Pb device_id the same asin 1
Config conf.
response indicates the-status of the configuration r¢qugst
dsmccConfigurationParametprovides DSM-CC parameter values:
ers :
messageTimer, messageRetryCount,
sessionldAssignor, resourceldAssignor,
maximumForwardCount
encapsulation RFC 1483 for ATM or MPEG TS ISO/IEQ
13818-6.
RFC-1483 LLC/SNAP is the default. Each pf the
encapsulation types specified by RFC-1488 shgll
also be supported.
networkCenfigurationParam provides initial default server which may b§ 3
eters party Directory Server.
3a-Bb server_id This consists the initial server_id for user
Config.— Main selection one of which is default. The Res|den
Regident App Base Application may either choose the dgfaulf or
display to the user for the selection of an initial
service. In either case the ISAP Directory [Seryice
is selected.
da +4b server_id this is the Admin Server server_id
MaimResident
App — Ses
5a-5b session_id uniquely assigned by the STU
Sess SETUP = device_id & arbitrary additional value, uniqueg
reg.ind on this STU
client_id E164 NSAP address at the Al interface of the
client.
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server_id identical to step 4

compatibility_descriptor conveys a list of specific Hardware/Software at
the STU available to the server

service_info =rPathSpec, indicates to the server initial service
specific information. In this case the Directory [of
ISAPs service

6a —6b session_id identical to step 5
Sess SETUP
reg.ind
client_id identical to step 5
sanicae—info idantical tn ctan 5 — 2
seryice—int identicalto-step 2
7a—-T7b STU id This contains the E164 NSAP address of they$TU
ses— ¢/G
resource # (as seen by the| describes the connection between the required
server) DOI server and the STU and contains
association_tag (end-to-endl)- physical or logical E.164 address ofthg
resource_descriptor port, the ISAP Router is , (connected to.
Parameters which describe the ATM connectiof
to be set up:
- bandwidth
- QOS

- any other necessary parameters, such(as
AAL parameters, broadband bearer capabilities

etc!
8a—8b +8c all c/c signaling parametes.® see DAVIC 5
9a-9b session_id identical to step 5
c/lc— ses
VPI/VCI (as seeh.by the Note: In case of nhon-ATM HFC access or PPP
STU A1l or theraccess A4) | over PSTN/NISDN/PLMN, Section 9.19.8, the
seg shall also establish a connection to the STU
and will generate the associated client view
resource_descriptor.
status_id indicates status and reason of the requested
resource (e.g., OK or failed because of ...)
10a-10p session_id identical to step 7 =5
Sess SE[TUP
resp.conf
status_id indicates if the request has been successful of not
resource_# (as seen by the| provides the client view of the resource which
server) corresponds to the server view in step 7.
1lla-11b session_id identical to 10 =5
Sess SETUP
resp.conf
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status_id

identical to 10

resource # (as seen by the
server)

association_tag (end-to-end)

resource_descriptor

as generated by sés 7.

12a-12b resource_# (as seen by thefrom step 11
client)
association_tag
resource_descriptor
connection_binding_list
134=13b connection_binding_st same as in 12=10
149 - 14b User-to-User RPC message exchangewlhich
culminates in the selection of an ISAP-
Note: If the ISAP is known in advahce and|storgd
in a cache then jump to step'\16.
154 - 15b next_service_location this includes the server_ 'id, and optionally the
DOl — DO PathName and SavedContext of the servide on the
B selected ISAP server
164 - 16b server_id this is the ISAR_Server server_id
DOJ App — Ses
selected_service this is’the ISAP service
174-17b session_id uniglely assigned by the PC/STU
Segs SETUP >'device_id & arbitrary additional value, unjique
reqglind on this STU
client_id E164 NSAP address at the Al interface of the
client.
server_id identical to step 16 = 15
compatibility_descriptor conveys a list of specific Hardware/Softwpre at
the STU available to the server
service_info =rPathSpec, indicates to the server initial service
specific information. In this case the Interrjet
access service
184 — 18b session_id identical to step 17
Segs SETUP
reqlind
client_id identical to step 17
service_info identical to step 17 = 15
19a - 19b STU_id This contains the E164 NSAP address of the $TU
ses_ clg

resource # (as seen by the
server)

association_tag (end-to-endl)-

resource_descriptor

describes the connection between the required
ISAP and the STU and contains

physical or logical E.164 address ofthe
port, the ISAP Router is connected to.
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Parameters which describe the ATM connection
to be set up:

- bandwidth
- QO0Ss

- any other necessary parameters, such|as
AAL parameters, broadband bearer capabilities,
etc.

Note: This is the resource_descriptor for the
connection which terminates on the ISAP.

20a — 20b — 20c all c/c signaling parametefs  see 5 of this specification
2la-2 session_id identical to step 5
clc— ses

VPI/NVCI (as seen by the Note: In case of non-ATM HFC access ornPPP
STU Al or the access A4) | over PSTN/NISDN/PLMN, Section 9.19,8, the
seg shall also establish a connection to the STU
and will generate the associated.elient view
resource_descriptor.

status_id indicates status and reason of the requested
resource (e.g., OK or failed because of ...)
22a-22p session_id identical to step 18+~="17
Sess SE[TUP
resp.conf
status_id indicates if the request has been successful of|not
resource_# (as seen by the| provides the client view of the resource which
client) corresponds to the server view in step 19.
23a—-23p session_id identical to 22 = 17
Sess SE[TUP
resp.conf
status «id identical to 22
resource # (as seen by the| as generated by sés 19.
server)
association_tag (end-to-endl)
resource_descriptor
24a - 24p resource_# (as seen by thefrom step 22
client)
association_tag
resource_descriptor
connection_binding_list
25a - 25b connection_binding_list | The collected DHCPOFFER information are

. . passed to the Data Switcher and depending or] the
DHCPOFFERS include: authentication configuration method used if it ig 2
MTU_size IP configuration information MTU_size,
IP_address, subnet_mask, DNS_address,

IP_address default_router_address is also passed, see
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subnet_mask Authentication and Configuration Methods
DNS_address Internet Access.

default_router_address

for

26a — 26b connection_bhinding_list | The Data Switcher establishes a binding betwgen

DHCPOFFERs resource descriptor. It passes along the

DHCPOFFERSs to the PC. The implementation
choice is between method lor 2, See subclause

its outgoing port and the channel described by the

9.5.10
27 DHCPREQUEST the PC responds to the DHCPOFFERs with a
DHCPREQUEST and once the IP address is
DHCPACK confirmed then the STU informs the ISAP Router
iNATMARP request with the PC address in the inATMARP reply
iNATMARP reply message.
28 http protocol At this point the IP packets can begin to flpw
WWW Client between the Internet WWW Client and the
B Internet Service Provider Web’Server
Wep Server
9.5|7.5 Release of Connection to ISAP

The
effd

9.5

Thi
Phy
PV
con
the

Fig
Fig
non

release of the connection can be done by releasing the Session with the ISAP Server. Th
cted by the STU or the It follows the procedures described-in DAVIC VoD section.

.8 Specification of the DAVIC Protocol TQols for Internet Access

b section specifies the protocol stacks to be usedfor Internet Access in a DAVIC conforman
sical Scenarios of DAVIC VoD are to be supported, if applicable. It is assumed that proxy 3
C is used in DAVIC Physical Scenarios 1;3,-and 4. In the case of Physical Scenario 2, the
nection control signaling entity is replaced by Q.2931 signaling resident in the STU in order
connection to the ISAP Router.

Ire 9.5-26 shows the protocol stacks for upstream (all cases) and downstream (for end-to-¢

ire 9.5-27 shows the downstream protocol stacks for the case where ATM terminates in the
-end-to-end ATM).

s can be

t system. All
ignaling or
roxy

to establish

nd ATM).

access (HFC,

© ISO/IEC — All rights reserved

DAVIC 1.3.1a Part 12 (1999) 131


https://iecnorm.com/api/?name=918522435e3cb910fade872f54c4860b

ISO/IEC 16500-2:1999(E)

(A9) A4
ISAP : or::t:)?gal : Access
Router : : Network
: network :

Al Dataport

Internet
. Applications

? IP packets
-------- LLC/SNAP ]( )l LLC/SNAP
: : Y v
N | 802.2LLC |< ...... > | 802.2 LLC |
I MAC MAC
PHY | 10BaseT | | 10BaseT |
to : [ S SN
internet €| -+ >

Figure 9.5-26 - Protocol Stacks for Upstream (All Cases) and’Downstream (for ATM end-to-end)
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