°
BE SLOVENSKI STANDARD

SIST-V ETSI/EG 201 898 VV1.1.1:2003
01l-november-2003

Storitve in protokoli za napredna omrezja (SPAN) - Odvisnost med IP in
telekomunikacijskimi omrezji

Services and Protocols for Advanced Networks (SPAN) - Relationship between IP and
telecommunication networks

Ta slovenski standard je istoveten z; EG 201,898 Version 1.1.1

ICS:
33.040.35 Telefonska omrezja Telephone networks

SIST-V ETSI/EG 201 898 V1.1.1:2003 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST-V ETSI/EG 201 898 V1.1.1:2003

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST-V ETSVEG 201 898 V1.1.1:2003
httpsy//standards.iteh.ai/catalog/standards/sist/d3e9ae75-eb8 1-4b63-be45-
90811b5e9806/sist-v-etsi-eg-201-898-v1-1-1-2003



ETSI EG 201 898 vi1.1.1 o01-04)

ETSI Guide

Services and Protocols for Advanced Networks (SPAN);
Relationship between IP and telecommunication networks

ETSI %




2 ETSI EG 201 898 V1.1.1 (2001-04)

Reference
DEG/SPAN-140103

Keywords
IP, network

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: 43349294 4200 Fax: +334 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Saous-Rréfecture de Gfasse (06) N°7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at http://www.etsi.org/tb/status/

If you find errors in the present document, send your comment to:
editor@etsi.fr

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2001.
All rights reserved.

ETSI



3 ETSI EG 201 898 V1.1.1 (2001-04)

Contents

Intellectual Property RIGNES .......couiii ettt e nneas 5
0] 1= Yo o SR 5
g1 0o 1 o o o OSSP 5
1 000 TR PR P UURPPURPRRN 7
2 1= 1 10T 7
3 Definitions and aDDreVIBLIONS. .........cciieiiie e sae e e s e st e e naee e sneesnre e e e 9
31 D= 1 o RS STRPRRI 9
3.2 ADBDIEVIBLIONS. ...ttt et e e bt et ar e e ar e et et e b e e be b e bbb 13
4 CONCEPLUBI TrAMEIWOTK ...ttt b et et e e b e e e an e et e e s beennneereens 14
4.1 R T8 o= T T TSPV U PP PP PR PR 14
4.2 Protocol layers vs. fundamental protoCol FUNCLIONS...........ooiiiieiiieiieeiie e 14
4.3 Fundamental NEWOrK FUNCLIONS...........eoitiiiieiiee et b e b r e sreesreesree 14
431 AACCESS ... ettt ettt sttt b e bttt b e bt h e oAt bR e e Rt e Ee SR e SR £ SRt e eEe ARt SR e e EeeReeRe SR e e ARt eEeeRe e Rt eheeheeRe e beebeebeeneenbeneas 15
432 TraffiC MBNAGEIMENT ... ..o ettt ettt sa e e s bt e e be e e sae e e sateesnteeenbeeebeeesbeeesneens 15
433 Naming, addressiNg @ FOULING ......c..eeueeieeieeie ettt se e saeesbe e sbe e saeenbeesnnesanesnns 15
434 SEFEAM TrANGPOMT. ...ttt ettt sh e st e s e e e be e e e be e e sane e sabe e e be e e re e e anne e sareesareeea 15
4.4 GENENiCNEIWOIK MOTEL. ...t b e e b e b e 16
4.5 Different NEtWOrkKing ParadigimS .........oouiiiiiie ittt ettt sr e sb et e e sreesbeesbeesbeesbe e b e enneeseesreesbeesreen 17
4.6 Theproblems...... 0. @ 50 b S R A b e L L 18
5 ACCESS TUNCLIONS......eeeeeieeeee e donrmemom et wmmemoms b et hrncllar e gmm 5k eeeeesmeeeeseeesseeesnseeenneeeenseeesnsenesnsenans 19
51 KBY ISSUBS ... e et ettt et e et et e senent e neeea e e eb e e e bt e sb e e sb e e eb e e eb e e sbeesbeesbeesbeesbeesreenreenreen 19
52 The use of digital subscriber linesand ISDN fOr 8CCESS........coiieiiiiieiiereer e 19
53 The use of Ethernet (IEEE 802.3 CDMA/CD) as ah eSS PrOtOCOL. ........c.ccerviririerienieie e 19
54 The use of ATMias antaccessprotocoliiangstandardssstidictoc/ aabdladholhedin 19
55 The use of DTM as an access protocol./sist: v alsiag 20 L8980 a Lala 2003 e 20
6 An analysis of IP interworking with other protoCoIS............c.ooeiiiiiiieri e 20
6.1 BaSIC ASSUMPLIONS ...ttt ettt he bt sh e sb e e sb e e sb e e sh e e sb e e she e eb e e sheesb e e sbeesbeesbeesbeesbeesbeenbeesreen 20
6.2 Problems with traffic management under packet SWItChing...........cocoeviiiiiiiiiii e 20
6.3 INterworking Cases; PO fIDIE ...ttt sb e sree e saee s 21
6.4 F oY= AN I SRS URURURRPRN 23
6.4.1 IP/AALS/ ATM (Cases 2A, 2B, 2C, 2D, 2E) ..ottt st st sbe e 23
6.4.2 IP/LLC/SNAP/AALS/ATM over SDH (CaseS 2B + 31)...ccuccucecieiieieieieete ettt saeneas 24
6.4.3 IP/LLC/SNAP/AALS/ATM over fibre (CaseS 2B + 33) ....ccciiuiicecieceeeeeteceeee ettt 25
6.4.4 [P/LANE/AALS/ATM (CASL 2D) ...ueiiiiueeiieeesie sttt sttt st bt sae bt sbe e eesbesbesseenbesbesbeeneeseseeseas 25
6.4.5 [P/PPP/AALS/ATM (CASE 2E) ...ttt sttt sttt st bbbt bbbt bt be e bbb sbe e e b e 26
6.5 [P OVEr PDH (CBSE 1) ...ttt sttt sttt sttt b bt e e b s bt e be e e e s bt e bt e he et e sbeebeemeeabesbesbesneenbenbens 26
6.6 IP/PPP over Frame RE @Y (CASE 3).....ueieieieeiieie ettt ettt sttt ettt sneeanesaneseesbeesree 26
6.7 [P OVEr DTIM (CBSE8) ...cueeuteitieieeierte ettt sttt sttt b e e bt e e e bt e heeae e b e ebeeae et e beeheeaeeeesbesbesbeeneenbeneens 27
6.8 Frame REl@y OVEr ATM (CBSE 22) ......ooiuieiieiieie ettt ettt b e sb e s b b e b e e s b e e sb e e nbe e b e ene e sbeesreen 27
6.9 Ethernet OVEr DTIM (CBS2 11).....eiuiiiieieeieeie ettt ettt ettt et et sn e et e ssneeaneeanesbeesbeesreen 28
7 Stream transport in an integrated transport NEIWOIK ............oc.oioiiir i 29
7.1 BaSIC ASSUMPILIONS ......eeuteeateete ettt ettt h b b e sh e e sb e e s b e e sb e e sb e e sh e e sb e e nRe e sb e e aReenbe e st e e sbeesbeesreesreenreens 29
7.2 [P OVEN SDH... ettt b bbb bt bt s h e e b e s bt b e e R e e b e e Rt R e e ab e eRe bt Re e b e ebenRe et e b nre s 30
7.21 IP/PPP/HDLC Over SDH Or SONET (CBSE4)....ciueiteeeeieitesieeeesie e sieeee st st i e sbesresie e s e snesseenssseeseas 30
7.3 [P OVEr SRP OVEr SDH (CASED5). .. .eiiteeiieiitieitie ittt sttt sttt sttt bbb sb e e b e e sb e e sbeesbeesbeesbeesreesreesreesreen 31
7.4 IP over Gigabit Ethernet over WDM transponder/fibre (Cases 7 + 12) ......cceoveeieeieeiee e 32
7.5 I[P over PPP over SDL oVer fibre (Case 9).......ciiiiiiiiiiie ettt sttt bbb sr e sre e sreenree 33

ETSI



4 ETSI EG 201 898 V1.1.1 (2001-04)

8 Comparison of available DanAWI AN ... 34
Annex A (infor mative): BiblOgrapny .......cooieee e 35
[ 1 (o SO P PSP PPRP PRSPPI 36

ETSI



5 ETSI EG 201 898 V1.1.1 (2001-04)

Intellectual Property Rights

IPRs essential or potentially essentia to the present document may have been declared to ETSI. The information
pertaining to these essential 1PRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which isavailable from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

ThisETSI Guide (EG) has been produced by ETS| Technical Committee Services and Protocols for Advanced
Networks (SPAN).

Introduction

ITU-T SG 13 has defined anew project, 1P and Telecommuni cations Networks Inter-relationships. This project is
managed within WP 1/13. It has been decided within ETSI WG SPAN 8 to initiate a supporting work item with the
working title as above.

The problem the present document is addressing is how,te achieve'the most efficient integration of traffic types and
existing protocol s which have been designed and used in different technical cultures.

IP and related protocols designed by |ETE have theirrootsin'thenéed to transport files without guarantees of timely
packet delivery which might resultin:packet loss. /ATM:and SDH: of SONET have been-designed by ITU-T and ATM
Forum have their roots in the need totransport:voi ceandtel ephony based services)(fax) through circuit-switching based
networks under very controlled circumstances. DTM isanew protocol system aiming at QoS management of real-time
flows. In a situation where IP and its data format has been acommon denominator for data communication access, and
the volume of data traffic is overtaking voice communication, the interworking between circuit-switched and
packet-switched networks has come under heavy debate.

The approach of the present document isto return to fundamental problems and principles which may serve as a basis
for anon-biased discussion on the most effective protocol system that can integrate traffic types of completdy different
nature.

As can be inferred from the definitions of "I P network™ as well as "telecommunication network™ this classification isno
longer very much technically relevant. Thereisno clear distinction any more. The only possible technical ground for an
analysis of the relationships between networks of different historical origin, isto relate the specifications of those
protocols to a canonical model of networking. The major source of this canonical modd is

ITU-T Recommendation G.803 [1] and ETS 300 299 [2].

The technically interesting borderline goes between real-time CBR bit-loss tolerant services and non-real time VBR non
bit-loss tolerant services. These kinds of services are so different with respect to their requirements on the underlying
network for routing/switching and transmission, that the commercial necessity to build and run one integrated services
network becomes a very demanding technical challenge. Thisiswhat the network design problem is all about. Various
techniques for traffic analysis, service classification, traffic policing, flows control, network management etc all aim at
handling each kind of service in the most economical way in one integrated services network.

The higtorical background has led usto the current situation where many independent technical bodies are engaged in
the production of specifications and standards for systems that have to interwork very tightly in the current commercial
networking business. None of these bodies can now produce final technical specifications without checking the
interrelationships with specifications from other bodies. The networking community is therefore now occupied with a
web of many formal aswell asinformal technical liaisons.

ETSI
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Itisin this context we shall see the present document. For ITU-T aswell asETSI, it has been found necessary and
desirable to fully recognize the existence and justification of informal and voluntary technical standardization bodies
such as IETF, IEEE, ATM Forum and Multiservice Switching Forum. The important aspect for the community of users
of standards, manufacturers aswell as operators, isto avoid a situation where palitical prestige or particular commercia
interests are delaying or misguiding the standardization process.

The focus of the present document is therefore to identify those areas where the technical interfaces between standards
and specifications from different bodies are causing problems for the community of standards users. These results can
then be used in open and fair discussions between independent bodies to find which body is the best forum for solving

these problems.

ETSI
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1 Scope

The following aspects of the relationship between 1P networks and tel ecommuni cation networks are included:
1) accessto IP networks using telecommunication facilities;

2) interworking between | P networks and tel ecommuni cation networks (e.g. gateway functions between IP and
other protocols on layer 3);

3) transport mechanisms for IP networks (e.g. |P over other protocols).
The following aspects, which are within the scope of the ITU-T work, arenot included:
1) application interworking;
2) theintegrated use of signalling in IP aswell astraditional networks;
3) analysisof future IP protocols;
4) access techniques for telecommunication networks.

NOTE: TheETSI project TIPHON isthelead body for Multimedia over IP.

2 References

The following documents contain provisions which, through'reference in'this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

» For aspecific reference, subsequent.-revisions do not apply.

» For anon-specific reference, the latest version applies.

[1] ITU-T Recommendation G.803 (2000): "Architecture of transport networks based on the
synchronous digita hierarchy (SDH)".

[2] ETSI ETS 300 299 (1997): "Broadband Integrated Services Digital Network (B-ISDN); Cell based
user network access for 155 520 khit/s and 622 080 khit/s, Physical layer interfaces for B-ISDN
applications’.

[3] ITU-T Recommendation 1.363 (1993): "B-ISDN ATM adaptation layer (AAL) specification”.

[4] ,IA-\rAl\JLT Recommendation 1.363.5 (1996): "B-ISDN ATM Adaptation Layer specification: Type 5

[5] IETF RFC 1483 (1993): "Multiprotocol Encapsulation over ATM Adaptation Layer 5".

[6] IETF RFC 2225(1998): "Classical IP and ARP over ATM™".

(7] IETF RFC 1755 (1995): "ATM Signalling Support for IP over ATM".

[8] IETF RFC 2364 (1998): "PPP Over AALS".

[9] IETF RFC 1973 (1996): "PPPin Frame Relay".

[10] IETF RFC 2615 (1999): "PPP over SONET/SDH".

[11] ETSI ETS 300 300 (1997): "Broadband Integrated Services Digital Network (B-1SDN);

Synchronous Digital Hierarchy (SDH) based user network access; Physical layer User Network
Interfaces (UNI) for 155 520 kbit/s and 622 080 kbit/s Asynchronous Transfer Mode (ATM)
B-1SDN applications'.

ETSI



[12]

[13]

[14]
[15]

(16]
(17]

(18]
[19]

[20]

[21]
[22]

(23]
[24]
(25]
(26]
[27]
(28]

[29]

[30]

(31]

8 ETSI EG 201 898 V1.1.1 (2001-04)
ITU-T Recommendation 1.432.1 (1999): "B-ISDN user-network interface - Physical layer
specification: General characteristics'.

ITU-T Recommendation 1.432.2 (1999): "B-ISDN user-network interface - Physical layer
specification: 155 520 kbit/s and 622 080 kbit/s operation”.

ATM Forum af-lane-0084.000 (1997): "LANE v2.0 LUNI Interface".

ATM Forum af-lane-0112.000 (1999): "LAN Emulation over ATM Version 2 - LNNI
Specification".

|ETE RFC 1661 (1994): "The Point-to-Paint Protocol (PPP)".

|EEE 802.3z: "Media Access Control (MAC) Parameters, Physical Layer, Repeater and
Management Parameters for 1 000Mb/s Operation”.

IETF RFC 2892 (2000): "The Cisco SRP MAC Layer Protocol”.

ITU-T Recommendation G.707/Y.1322 (2000): "Network node interface for the synchronous
digitd hierarchy (SDH)".

ITU-T Recommendation G.983.1 (1998): "Broadband optical access systems based on Passive
Optical Networks (PON)".

ITU-T Recommendation 1.113 (1997): "Vocabulary of termsfor broadband aspects of ISDN".

ITU-T Recommendation E.164 (1997): "The international public telecommunication numbering
plan”.

|ETF RFC2105/(1997): ¥Cisto Systems. Tag Switching Architecture Overview".

ATM Forum af-uni-0010:002 (1994):('AT.M  Wser-Network Interface Specification V3.1".
ATM Forum af-phy-0128.000 (1999): "622 and 2 488 Mbit/s Cell-Based Physical Layer".
ATMiRorumiaf-phy-0133:000(1999)::"'2,4 Ghps Physi cab Liayér Specification”.

ATM Forum &f-phy-0046.000 (1996): "622,08 Mbps Physical Layer".

ITU-T Recommendation 1.363.2 (2000): "B-ISDN ATM Adaptation Layer (AAL) type 2
specification”.

IEEE 802.1Q (1998): "IEEE Standard for Local and Metropolitan Area Networks: Virtual Bridged
Local Area Networks'.

I SO/IEC 15802-3 (1998): "Information technology - Telecommunications and information
exchange between systems - Local and metropolitan area networks - Common specifications -
Part 3: Media Access Control (MAC) Bridges'.

IETF RFC 1662 (1994): "PPP in HDLC-like Framing".
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

access: function that enables connections from an end user equipment upstream as well as downstream
NOTE 1: Thetwo directions of the communication can take different routes.

aggregate stream: aggregation of many individual streams

NOTE 2: Depending on the type of the component streams, we have real-time (aggregate) streams or non real-time
(aggregate) streams.

best-effort relationship: particular kind of connection (relationship) between two nodes A and B for which no
commitment exists, but whereit is possible that a datagram accepted at node A will arrive at node B

NOTE 3: However, thereisno guarantee that the datagram will arrive at node B.

NOTE 4: Connection ( including circuit and best-effort relationship) is the only possible relationships for nodes that
can be related.

cell: packet of fixed length (see ITU-T Recommendation 1.113 [21])

characteristic infor mation: those parts of a format definition of the basic traffic entity of alayer network which is
transported unchanged across:a onnection ar' circuit

NOTE 5: Characteristic information is aways.defined in relation to aparticular layer network.

For example, characteristic information on layer 2 may not be characteristic information on layer 3, since
it can be changed when a traffic entity-instance ismoving acress a network node.

For example, in P a characterigtic information isthe information field of the IP packet but not its header
which can be changed as the packet crosses the network.

circuit: relationship between two not necessarily adjacent nodes A and B such that there exists a connection from A to
B with allocated bandwidth

NOTE 6: Thusacircuit isaways a connection, by its definition at network layer.

EXAMPLE 1: Given connections A-B and B-C, there exists a circuit A-C that fulfils the minima service
requirements fulfilled by A-B and B-C.

connection: relationship between two endpoints A and B such that a flow can be transported from A to B under
fulfilment of given servicerequirements. Only the endpoints are required to know of the connection while it does not
exclude that the network or part of the network knows of said connection

NOTE 7: Thereisavery large number of possible distinct connections, based on the powerset of possible
connection parameter value sets. (I.e. all parameter value combinations).

NOTE 8: A flow may be transported within a connection.

connection admission control: function that assesses whether thereis sufficient resource to admit a connection across
a subnetwork

NOTE 9: A connectionless network does not have a connection admission control function.
connection control: function that changes parameter values for a connection

NOTE 10:The scope a connection control function can be a single connection (link layer) or a single circuit
(network layer). This function includes setting the rules for congestion handling.
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connectionless network: network layer network with respect to nodes A and B such that when sending data from A,
the dataisnot explicitly routed to B

NOTE 11:1n order for anetwork data unit (e.g. 1P packet) to find its destination B, a subnet hasto set up ad-hoc link
layer connections step-by-step and use them on a best-effort basis until the data unit has reached B. The
network isin many respects non-determinigtic:

- itisnot guaranteed that B exists at run time;

it isnot guaranteed that there will exist a path from A to B;
- itisnot guaranteed that intermediate nodes will take care of the data unit when it arrives,
- thusthereisno guarantee at all the data unit will arrive to B.

connection oriented network: network layer network with respect to nodes A and B such that when sending data from
A, somerdationship existsand is invariant during transmission

NOTE 12:Such invariant may be very strong or very weak.
The strongest invariant is areserved resource from A to B.

A weak invariant may be a commitment (such asin TCP) that only ensuresthat data eventually will reach
B when tranamitted from A.

Thus, anetwork with no invariantsat all isa connectionless network.
content integrity: relationship for aconnection A-B such that bits sent from node A are received unchanged at node B
NOTE 13:Thisrelationship need onlysbe maintained when data isin transit,fromA\to/B.

datagram: datagram is a packet with fullfaddress-information.enablingit tobe routed to the endpoint without further
information

Datagram control: functionsthat control-the integrity 'of datagrams
NOTE 14:Checksums may be used to;control, content integrity. Timestampsmay control timing integrity.

file: in the context of the present document a traffic type denoting finite flows for which content integrity is of
importance

NOTE 15:File sizeis normally known before transmission starts. The knowledge of size may have implications for
the connection.

filetransport connection: connection that in some way is capable of transporting traffic type File
NOTE 16:The major requirement for this kind of connection is to support content integrity.

flow: unidirectional stream of packets that are sent from a particular source to a particular destination (unicast or
multicast) address and any logical handling policy they may require

NOTE 17: A flow isa service insgance, that is managed as a single entity.
flow control: capabilities for control of a flow

NOTE 18:Not to be mixed up with connection control, which is controlling the resource used by a flow.
flow transport: transport of a flow through a connection

NOTE 19:In this casg, it is assumed that the flow is controlled individually. It may have a dedicated connection, but
thisis not necessary; it can also be using a shared resource.

frame: sequence of bits forming a delimitation of contained data

NOTE 20:In RFC 1661 [16] defined as: The unit of transmission at the data link layer. A frame may include a
header and/or atrailer, along with some number of units of data
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