ETS| TS 102 542 V1.2.1 (2008-04)

Technical Specification

Digital Video Broadcasting (DVB);
Guidelines for the implementation of DVB-IP Phase 1
specifications

European Broadcasting Unior) (Union Européenne de Radio-Télévision

D



�}i�i�3J%e�f���B_�t�-�q��<���-�F�������9���ɪ����npb�i����
����]��2:�Rc�p������$'��P;���iw��@�"|z����=>0k;ڶ��P�(� 

2 ETSI TS 102 542 V1.2.1 (2008-04)

Reference
RTS/JTC-DVB-219

Keywords
broadcasting, digital, DVB, IP, TV, video

ETSI

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

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47:16

Siret N° 348 623 562 00017 - NAF 742 C
Association abutinon Jucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of thepresent 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://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

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 2008.
© European Broadcasting Union 2008.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™, TIPHON™, the TIPHON logo and the ETSI logo are Trade Marks of ETSI registered

for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI


�3�h�<�pŊÐp1�C���}�����nt�
;���_����;�n�XP�s/[�#����Ս͗W�ylD҉U��ϊ*BF�?������M�pu��a,k;��O���R�\�uh���i���;��U��

3 ETSI TS 102 542 V1.2.1 (2008-04)

Contents

INtellectual Property RIGNES.... ..ot b e et nb e b b nenn e 6
0 Yo (o SRS 6
1 o010 SRS 7
2 REFEIBINCES ...ttt sttt e et et et e e e bt e bt e bt s b e se e be st e st e st e benbenbeneenbentenees 7
21 NOIMBLIVE FEFEIENCES ... eeeeeeirieeie ettt ettt st e et e et e s testesae et e e seeseeeesseseeseeebesaeeseeneenseneeseesbesaeesenneeneeneens 7
22 INfOrMELIVE FEFEIENCES. ... ettt sttt sttt et et e s e st e tesaesseene e s e eeseesbesaeseesneeneeneens 8
3 N o] =Y 1 0] 1S 8
4 Background t0 the SCENGIOS. ........ccuiiieie ettt sttt e st e e e s b e sre e besaeeaaesesreennesreenes 9
5 Turning on and BOotiNg @ HNED...........coiiii et 10
51 PhySiCal/IMAC Layer CONMNECTION. .......ciuiieiertirieiesiene ettt sttt sb e sb et e e sb s b s s b ne e sneneeneenas 10
52 IP Layer connectivity viaobtaining an [P AQAreSS........cccciiiiiiiiieeeeree e 10
521 LOCEtiON Of the DHCP SEIVEN .......e ettt gttt ettt e s e e e se et e seese e e e neesbesaesbeeneenseneens 11
5.2.2 Adding aNew DHCP Class OptiON........ccceeeiieiee st seeeseeesesseesseesseesseessesssssesssessssessessssssssssssssessesssens 12
5.3 (0101 (= 0D TES o0 Y S e SR 12
531 Content Discovery With LOCal DHCP SEIVEY ..ol e i eeesaeesae e e sseesseesse e e snaeseesnnesnes 13
5.3.2 Content Discovery Without DHCP SEIVEX ... 40w iiimureereeereesadifin s alenseseeesseessssssssesssesssesssesssesssssnsssnes 14
54 CONLENT SEIECTION ...t e B et e et B3 S e (R ehe et et e besae et e st e st e e e s e besbeebesaeenee e ennas 14
541 DHCP Server within the HOME..........olot e 8 s 0 e 14
54.2 N[OJ D] o [0S oV R S S S SRR 16
6 SDES SEIVICE DISCOVEIY ....voveenieiiarines e i aeeeneesabinnesiase iafosesssensesssessessesnsessesseessessesnsessesssessessemssessesnes 16
6.1 PuUsh and PUll MOTES..........ooeel i s e 0 A T ettt s e e e 16
6.2 Strategies for SD&S SErVICE DISCOVERY ......oioiseeiirresiafis et eressessesseeseeseessessessessessessesessssssessessessessesssesssssssses 17
6.2.1 Choosing between push and pullMmOdES.. ..o f e s 17
6.2.2 Different scenarios regarding transport of-MultipleSegmeNtsS.........cccevceeveere e 17
6.2.2.1 FiNding the SEgMENT [ISES......c.ue e 5 et s e e sae e ee et e eneesnaesnaesreesnens 17
6.2.2.2 Filtering service providers in DVBSTP .........ociiiieicie ettt te e sae e e e esnaesreesnees 17
6.3 Acquisition Of LiVe ChannElS SEIVIGES it uiiie e e seeiesceeseesteesteete s et e s e e etesaesaeesreesseenseenteenseenaesseesneas 17
6.4 Complete SDES BXAMPIE ... e i ettt bbbt b et b e bbbt b et eb e e 18
6.4.1 Service Provider DiSCOVERYTRECOIT. ........couiiiiiiieteieeeete ettt sttt eb e e b snesnenen 18
6.4.2 Package and Broadcast Discovery with RegioNaliZation...........c.cooeeririiiieneneneeeesee e 19
6.4.3 Package and Broadcast DiSCOVErY With FEC..........cccoviiiiiiineee et 21
6.5 More Complex EXamMPIES FOr SD&S......c.ciiiiiieeee et 23
6.5.1 SENVICE PrOVIAEr DISCOVEIY ....ocuiiiieieie e sie ettt et st e ste e e etessee s e steesteesteentesseesseesseenteenteeseasseeseesennsenneesnns 23
6.5.1.1 Service Provider Discovery with Redundant Push/Pull LOCELIONS............ccccoveereeveeciecieseese e 23
6.5.1.2 Service Provider Discovery with Complementary Push/Pull LOCatioNs...........ccceevvecieeeeseesesie e, 24
6.5.1.3 Simplest Service Provider DIiSCOVErY Offer .......ooii i 25
6.5.2 Broadcast Offering with Multiple MultiCast/RT SP LOCELIONS.........cccvecurieeieeneeieeiessee e sieeseeseeses e e 26
6.5.3 SiNGIE Big PUSN DISCOVEIY .....ecuiiceiiieie sttt sttt ettt saee et e te e e s e e saeenseenteenaessaasse e seeteeneenneesnes 26
6.5.4 MUILIPIE COUING FOMMBLS. ... ettt sttt et b et b e st b e e bt bese bt b e ne et sbesb et eb s 27
6.6 Regionalization and Logical Channel NUMDEIS............ccoiiiiiiireees e 28
7 CoNNECLION TO ThE LIVE SEIVICE ... i eeee ettt ettt e b e e tesneeneeneeenes 29
7.1 (0010101 oo gl o101 1 o1 L1 £=- RSSO 29
711 MUITECESE COMNECLION ...ttt b bt ae bt b e e e et b e she bt et e e e e e ne e besbeebe e e enneneen 29
7111 LY OSSPSR 29
7112 IGIMIPUZ......ccee e ettt sttt sttt s etk st e st be st e neebe s e e Rt e ke e Ae Rt e b et e Rt e be et e be st e Rt ebe et e ees 30
7113 IGIMIPUS. ...ttt sttt stk st e stk st e Rt be st e ne b e s A e Rt e b e e ARt b e A e Rt ebe et et be e e Rt nte st e es 30
7114 IMPACL ISONTNE HNED .....coviee et e st et e e te s eesaeesaeesneesaeeseenneans 30
7.2 TranNSPOrt Of ThE SITEAM.......coui ittt b e et b e e bbbt eb e b e e eb e s b e e ebesbenneneas 31
8 Network Management and ProViSiONiNG ..........ceeeriieerrreeieseseeseseesee e eseestesseeseesseessessesnssseesseessessens 31
8.1 L@ = PSRRI 31
8.1.1 What is Network Provisioning Meant t0 SOIVE?..........ocuiiieieeiee ettt 31

ETSI


�<��'���|���ye�
�N�zX��ք:qD�}֘�y��2Z$��|�<�>�r�Ĭ��l+H�������{t��/x���Q�����@�G���%��9��\����w���e�������0
��d�

4 ETSI TS 102 542 V1.2.1 (2008-04)

8.1.2 What does a Service Provider Management System Need t0o DO?..........ccvvveevecce e 32
8.2 [NV 000 0] 0= o | £ T PRSP ROPSRTRR 32
8.2.1 EVENE GAIBWAY ......veieeie ettt ettt st e bbbt e et e s i bt e et e sab e e s be e e be e e e Rb e e nbbe e naeeenabeennreenares 33
8.2.2 s 00 = o | PRSP STSPRTR 33
8.2.3 (00101 1T U= 10 g I Ao = o A 33
8.24 101V 0100 A (= o | PRSPPSO 34
8.3 DHCP Address to Configuratiion FIOW............coiiiiiiiirieneseesi st 34
8.4 WOTKEA EXBMPIE. ..ottt b et b e et b e e h bt e bt b e s b et b e sb et eb e s b et ebesbennebe s 34
9 Typical applications available within the scope of the DV B-IP phase 1 Handbook..............cccccceueu..... 36
9.1 Video transMiSSION @NG COUECS ......c.uertirteriiaterieeieie et sttt ettt se bbb e e e e e e e sbeebesbeehe e e e be b e sreabesbeebeeneennenes 36
9.2 e 0o o T 1Y SRS 36
9.3 Networking Addressing @nd DISCOVEIY .........uciieiieieiie e stiestees e e e see e seesreesseeseessessaesseesseesseenseensesnensnns 36
94 SEIVICE PrOVISIONING......ueiitietieiieeeiesee st te e et e e e s te e te et e esteestesseesseesse e seeseaneesaeesseesseenseanseenseaneenneessnesnens 37
9.5 N0 g SIS IS o 4 37
9.6 Operation over different physical networks and Quality Of SErVICE........ccveveeieiie e 37
9.7 DNG/HNED ONlY NEIWOTKS......c.ceteteuertireeiestese ettt sttt ss s st ss e s s s s s s s sb s ese s s e e ese b e s enesneseeneenes 37
10  Discovery of BCG iNFOMMIBION .........ciiiirreieieeieiieiesie sttt ss e b e s s e e st b s sne e snenne e 37
10.1 DiSCOVErY Of BCG PrOVITEIS. ....cuieitiieiieiertiet sttt b et b e et b e e 37
10.2 ACCESS O BCG INFOMMELIION ...ttt b ettt e bbbt et b e sb et sbeene e e e e e 38
10.2.1 DVBSTP and HTTP MEC@NISIMS ......coiiuiieieiesieee sttt st sttt se st seenesbessenens 38
10.2.2 SOAP QUENY MECHANISM.....ueviieiiriiieiirieieeseee e Bos e seeeese s s e ee e s ste s s seeneesesaeseeneeseseeneenas 39
10.2.2.1 LY olLor= I (o T @ B Y= o S o o 39
10.2.2.2 ProtOCOl SEACK .......oiviivirierieeiieeeere e fihas Ve imie e afib e e ettt st sb e 39
10.2.2.3 EXAMPIES. ...t Sgre e ettt s edE e et e st et esae e et e st et ebenae e ebenee e enen 40
Annex A (normative): Application Layer FEC ProteCtion.. .cok. e 43
0 A 111 0o (1 o e S o TP 43
A.2  Configuring FEC ProteCiON.....co Ty Gkt seesesin s 0t s Sb 1eeareseessesseeeseesessessessessessessesesseseenessesseseensennns 43
A.21 Correcting for DUISE 10SSES. .. i e b e i T bbb 44
A.2.2 Correcting fOr ranNdOM IOSSES..........oovirieiueeeeeeasae s e e G eeueeeessebesbeebesaeese e e et e besaesbe s st ese e e e s e seesbesbesneenne e ennas 44
A.3 FEC sending arrangement CONS QBN aliONS ... 50 e e ceerreseesresteeitesteeeestesteesessesseestessaessesreesessesseensessens 44
A31 T Lo o ¥ 1o o B USSP PR PR USRI 44
A.32 ClIENt CONSIOBIAIONS .....c.ueeeeeiiese it e et enteseestestesseeseeneeseenseseesbesseeseaaeeseeneesenseseeabesneeneeneenseseesaessesneeneeneenes 45
A.3.3 FEC Sending ATTANGEMENES. ... i e syfireeuereereesessessesestessesessessesessessesessesse e ssessessssesbeseesesbe e eseabeseesesbensenessesseneens 45
A.33.1 Constant rate, NON-iNterl€aVEU.SENAING ... ...oeeieeree et sr e e e e eeas 45
A.3.3.2 FUIlY TNterl@avet SENAiNG ... ettt b et b e bbb 46
A.3.3.3 Partially interleaved SENTING.........c.ciiiie bbb b e et 47
A.3.34 Faststart sending for stored/buffered CONLENE ..o 47
A4 Layered MUItICASt SENTING.......ccciiiieeiiieie sttt ettt e e e s beeae e be s aeesesbe e s e sbeeaeebesreesenneens 48
A.5 Criterion for selection of Forward Error Correction for the protection of audiovisual streams

delivered over IP NetWOrK INfraStrUCIUN.........cei e 49
A5.1 REGUITEIMIENES. ...ttt b bbb bbbt H e b b e h b e b e Rt e b e e e Rt bt b e b e e et b et et et e et 49
A5.2 SYSLEM AESCIIPLION ... ete et e e st e s te e te et e e seeeseeebe e teenseesseeseesaeesaeesaeesseenseenseentenneesneennnessens 49
A53 PaCKet [0SS Char8CIEITSIICS ......eveeueeeeie ettt e bbbttt eesb e b sbesbe e e enne e 50
A54 FEC Scheme EVAlUBLION CriTEITA......ccoiiitieerieetieeeie ettt st sb s se e se et sae b e e 50
A.6  AL-FEC evaluation report for DVB-TM IPl.........cooiiiiiee ettt st 51
A.6.1 g1 0o (1 1 o o P 52
A.6.2 Sending arrangement CONSIAEIATONS...........civeiiireeerie ettt ettt sttt b e st b e et bt nb e n e 52
A.6.3 27010 1Yo 1 o R 52
A.6.31 [0 1SS 01110 L= PSR 52
A.6.3.2 YT oS o= P RRS 53
A.6.3.21 Results with constant Sending @rrangEMENT ..........coeererieereiee e sr e r b e seenen 53
A.6.3.2.2 Results with burst sending arranQemMENL...........ccooieireieeieeeere e sre e s e e e reesnees 55
A.6.3.3 0] s s oz =TSP STUTPRTURTURURPRTN 58
A.6.33.1 StOred/DUIEIEd CONTENT ........coueee ettt e b et h et b e bbbt b e e e eeen 58
A.6.3.3.2 IRV X ol g1 = o | TP USSP URURPRSOSOPIN 60
A.6.3.3.21 Constant SENAiNG @rTANQEMENL.........cccveiiereeieeereseeseeseesreeeeeeeseesseesseete e e essesnaesseesseesseesseensenns 60

ETSI


X��Ts�]0*f�i�<P<�䜡�=����	\���k�-�I��!���[N����#4�Ħحk�݆tH�I�" ���\�a�A:�0�/��i�]�Ոß���{�;���cBc�I��� �)]�<bj��

5 ETSI TS 102 542 V1.2.1 (2008-04)

A.6.3.3.2.2 0TS = o o 62
A.6.34 A note on latency, jitter and traffic SNAPING........coiveiieii e 64
A.6.35 Summary of SIMUIBLTION FESUILS ........ccueeieeie et e st e e e teseesseesreesreenseenseens 65
A.64 L1111 1 ST 66
A.6.5 Processing and Memory rEQUITEIMENES .........ocveiiereeeeieeesteseeseeseeesteeteeeesseesseessaesseesseesseensesnessseesseansesnsenns 67
A.6.6 PN (o 1Yo gt e ] (= - T PRSPPSO 68
A.6.7 CONLENt DOWNIOGM. ......c.eeeie ettt et e e e e e te e e be e be e beeasesaeesbeesba e beenseesseenseenseeatesssesseesreesrnas 68
A.6.8 RAPLOr VS, Pro-MPEG SUMIMEIY .....ccviiiiiiiiiieieieee sttt sr e resresr et nesn e nesnesresieesnennens 68
A.6.9 CONCIUSIONS.....ceeeitee ettt ettt ettt e e e te s aeesaeesaeesaeeabeeabeeaseesseebeesbeesbeesbeesseensesaeesaeesseenseenteentesssesseesteessnns 70
A.7 Sending arrangements Used fOr SIMUIALTONS...........coeeiriiieiereee e e e 70
A71 DF Raptor default Sending arrangeMENL............ccueiueiieieeieeieseeseeseesteesteeteeeesseesaeseesseensesseesseesseesseenseesenns 70
A.7.2 Pro-MPEG COP3 fully interleaved sending arrangement .............cceveeriereeieeesee e seeseeseeeseesee e snesseeeeens 71
A.7.3 Pro-MPEG COP3 burst sending arranQemMENt ..........ccuveciiiieiie e seeseesteeae e seesseeseeseesseessesseseesseesseenseensenns 72
A74 Concurrent INterleaved SENAING. ........ciieiieeie ettt e e e e s e e steeseeseesseesseeseesseenseeseesneesseensenn 73
A.75 DF Raptor faststart sending for stored/buffered CONtEN ...........ccoveeii i 74
A.8  Concurrent iNter1@aVING FESUITS .......ccoiiiee ettt estesreeeeneesreeeesne e 75
AL HYDITA COUE.......ceee et b ettt h bbb e e s e e e e e e st bt bt b e e e e e 79
A9.1 L 1Y/ o lee o L= =S T PSS 79
[ TS 0] Y o SO 84

ETSI


Wh�������a
��	�~v�Z�d�<��i�E	�_�;���� ��^:��1����M�"�!;��Idv��ad�i���N�~
�Q/*"�ٓ9(��Md(���o���P�6V�'�z����_�C#��

6 ETSI TS 102 542 V1.2.1 (2008-04)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, 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 is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to 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

This Technical Specification (TS) has been produced by Joint Technical Committee (JTC) Broadcast of the European
Broadcasting Union (EBU), Comité Européen de Normalisation EL ECtrotechnique (CENELEC) and the European
Telecommunications Standards Institute (ETSI).

Please note that the present document is arevision to TR 102 542,'and has been converted to a TS because the language
used in the document is akin to that of a TS.

NOTE: The EBU/ETSI JTC Broadcast was established in990 to co-ordinate the drafting of standardsin the
specific field of broadcasting and related'fiel ds. Since 1995.the JI.€ Broadcast became a tripartite body
by including in the Memorandum of WUnderstanding also. CENELEC, which isresponsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organizations whose work includes the‘co-ordination-of its members' activities in the technical, legal,
programme-making and programme‘exchange domains. The EBU has active membersin about
60 countries in the European-broadcasting:area;its-headquartersis in Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel:  +4122717 2111

Fax: +4122717 2481

Founded in September 1993, the DV B _Rroject is a market-led consortium of public and private sector organizationsin
thetelevision industry. Its aim is to establish the framework for the introduction of MPEG-2 based digital television
services. Now comprising over 200 organizations from more than 25 countries around the world, DVB fosters
market-led systems, which meet the real needs, and economic circumstances, of the consumer electronics and the
broadcast industry.
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1 Scope

The present document is designed as a companion document to help implement the DV B-IP Phase 1 version 3:
Transport of MPEG2-TS Based DVB Services over | P Based Networks [1], which is referred to as the Handbook. The
present document is organized in separate sections in the order of the boot-up sequence of the HNED rather than in the
same section structure as the Handbook. Each clause deal s with a specific aspect of the DVB-IP technology, and offers
explanations and examples not found in the Handbook. Additionally, it provides guidelines to implement the Broadband
Content Guide (BCG) specification [3].

2 References

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

o For a specific reference, subsequent revisions do not apply.

. Non-specific reference may be made only to a complete document or a part thereof and only in the following
cases.

- if it isaccepted that it will be possible to use all future changes of the referenced document for the
purposes of the referring document;

- for informative references.

Referenced documents which are not found to beqpublicly-available in.the expected location might be found at
http://docbox.etsi.org/Reference.

For online referenced documents, information sufficient te identify:and locate the source shall be provided. Preferably,
the primary source of the referenced document should ke cited,.in order to ensure traceability. Furthermore, the
reference should, as far as possible,temain valid for the expectediife of the document. The reference shall include the
method of access to the referenced document and the full .aetwork address, with the same punctuation and use of upper
case and lower case letters.

NOTE: While any hyperlinks included.if this clause were valid at the time of publication ETSI cannot guarantee
their long term validity.

2.1 Normative references

The following referenced documents are indispensable for the application of the present document. For dated
references, only the edition cited applies. For non-specific references, the latest edition of the referenced document
(including any amendments) applies.

[1] ETSI TS102 034 (V1.3.1): "Digita Video Broadcasting (DVB); Transport of MPEG-2 TS Based
DVB Servicesover |P Based Networks'.

[2] ETSI TS101 154 (V1.8.1): "Digital Video Broadcasting (DVB); Specification for the use of Video
and Audio Coding in Broadcasting Applications based on the MPEG-2 Transport Stream”.

[3] ETSI TS102 539 (V1.2.1): "Digital Video Broadcasting (DVB); Carriage of Broadband Content
Guide (BCG) information over Internet Protocol (1P)".

[4] ETSI TS 102 822-2 (V1.3.1): "Broadcast and On-line Services: Search, select, and rightful use of
content on personal storage systems ("TV-Anytime"); Part 2: System description”.

[5] ETSI TS 102 822-6-1 (V1.3.1): "Broadcast and On-line Services: Search, select, and rightful use
of content on personal storage systems ("TV-Anytime"); Part 6: Delivery of metadata over a bi-
directional network; Sub-part 1: Service and transport".

[6] ETSI TS 126 346: "Universal Mobile Telecommunications System (UMTS); Multimedia
Broadcast/Multicast Service (MBMS); Protocols and codecs (3GPP TS 26.346 Release 7)".
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[7] SMPTE Specification 2022-1: "Forward Error Correction for Real-time Video/Audio Transport
Over IP Networks".

[8] DVB BlueBooks A109: "DVB-HN (Home Network) Reference Model Phase 1".

[9] ETSI TS 102 323: "Digital Video Broadcasting (DVB); Carriage and signalling of TV-Anytime
information in DV B transport streams’.

[10] ETSI TS 102 005: "Digital Video Broadcasting (DVB); Specification for the use of Video and
Audio Coding in DVB services delivered directly over IP protocols®.

2.2 Informative references

[11] IETF RFC 3927: "Dynamic Configuration of 1Pv4 Link-Local Addresses".

[12] IETF RFC 3203: "DHCP reconfigure extension”.

[13] IEEE P802.11-REV ma/D6.0, 2006: Unapproved Draft Standard for Information Technology-

Telecommunications and information exchange between systems- Local and metropolitan area
network- Specific requirements Part 11: Wireless LAN Medium Access Control (MAC) and
Physical Layer (PHY) specifications.

NOTE: Thisdocument reflects the combining of the 2003 Edition of 802.11 plus'the 802.11g, 802.11h, 802.11i
and 802.11j Amendments) (Revision of |EEE Std 802.11-1999).

[14] |EEE 802.1d (2004) "IEEE Standardfor Local and metropolitan area networks: Media Access
Control (MAC) Bridges'.

[15] IETF RFC 3376: "Internet-Group Management Protocol, Version 3".

[16] IETF RFC 1112: "Host,extensions for:l P multicasting".

3 Abbreviations
For the purposes of the present document, the falfowing abbreviations apply:

ALG Application Level Gateway

AVC Advanced Video.Coding

BCG Broadband Content Guide

BiM Binary MPEG Format for XML

CRLF Carriage Return Line Feed

DHCP Dynamic Host Configuration Protocol

DNG Digital Network Gateway

DSCP Differentiated Services CodePoint

DSL Digital Subscriber Line

DTD Document Type Declaration

DVB Digital Video Broadcasting

DVBSTP DVB SD& S Transport Protocol

HNED Home Network End Device

HTTP Hyper Text Transfer Protocol

|IEEE Ingtitute of Electrical and Electronics Engineers

IETF Internet Engineering Task Force

IGMP Internet Group Management Protocol

IP Internet Protocol

Pl IP Infrastructure

LAN Local Area Network

LCN Logical Channel Numbers

MPEG Moving Picture Experts Group

MPTS Multi Program Transport Stream

NAK/NACK Negative ACKnowledge

RAM Random Access Memory
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RFC Request For Comments
RTP Real-time Transport Protocol
RTSP Real Time Streaming Protocol
SD&S Service Discovery and Selection
Sl Service Information
SOAP Simple Object Access Protocol
SPTS Single Program Transport Stream
SSL Secure Socket Layer
TS Transport Stream
UDP User Datagram Protocol
XML eXtensible Markup Language

4 Background to the Scenarios

The following figure shows the Home Reference Model for the DV B-IP phase 1, taken from the Handbook
(see[1], clause 4.1.2).

Delivery Network ‘
Delivery Network Hgmde gletyvork
nd Device
Delivery Network ‘ Gateway Home Network Segment
/ IPI-1
) Home Network\
PA\ Node; IPI-2
. Home Network
Delivery Network Delivery Network End Device
Gateway Home Network Segment

Home Network
End Device

Figure 1: Home Reference Model (from TS 102 034 [1])

Figure 1 and the current version of the DVB-IP Handbook [1] focuses only on the delivery of DVB-IP services over
broadband delivery networks. DVB is working on enhanced home networking functionality which will for example
allow an end user to access DV B content from several devices in the home. The Home Network Reference Model for
this approach is provided in [8]. The protocols and functions to support this Home Network Reference Model will be
defined in upcoming specifications and therefore not covered in the current version of the present document

The Handbook only specifies the IPI-1 interface at the HNED (Home Network End Device). However, the specification
of the IPI-1 interface al so defines characteristics of the Home Network Segment between the HNED and the DNG, and
in some cases what the DNG must deliver.

The Handbook intentionally does not attempt to specify where particular servers need to reside, for example the DHCP
server. This means that no protocol is defined to operate solely on the home network segment. It also means that
operation of one HNED is completely independent of the operation of another HNED in the same Home Network.
Although multiple HNEDs in the same Home Network will share IP connectivity, there is no specific protocol defined
in the handbook to allow them to exchange messages, or even know about the presence of each other.

ETSI


C��P>��V�s"���A�&�c�G��}�.N��bВbϩI�pW6�j��j������}]�Ӹ�i����Urq�I"��N��
��M^(���,���q���k�����I
�1�?��	���͑�

10 ETSI TS 102 542 V1.2.1 (2008-04)

The DVB-IP Handbook does not currently define the interface I PI-2 so any routing or translation scenario that may be
required for interworking between Home Network Segmentsis outside of the scope of Phase 1 of the handbook. This
means that many HNEDs can be connected to a single DNG, but multiple DNGs connected on the same network
segment is not allowed.

5 Turning on and Booting an HNED

The best way to describe how the DVB-IP Handbook can be used isto go through what happens when you turn on an
HNED. There are anumber of stepsin order to have:

. Physical/MAC Layer Connection.

o IP Layer connectivity viaobtaining an |P Address.
. Network Provisioning (optional).

e  Connection to the SD& S servers.

. Discovery of BCG information (optional).

J Content Selection.

. Streaming of the video content.

Network Provisioning is optional and is dealt with in a separate clause.

5.1 Physical/MAC Layer'Connection

The physical and the link layers need to come up:-before anything else happens. The DVB-1P handbook requires a
|EEE 802 based MAC layer with prioritysmarking accerding to [EEE802.1d [14] within the home network segment.
These can be used by the network ta help obtain the Quality of-Service required for the streamed video content.

5.2 IP Layer connectivity via obtaining an IP Address

Once the link layer comes up, the HNED aobtainsthe I P address from a DHCP server with the DVB mandatory DHCP
options. The handbook specifies the minimum DHCP options required to allow the DHCP server to be simple enough to
fit into aDNG or other product on the home network segment.

DHCP does not currently specify away to co-ordinate the address pools of multiple DHCP servers on a network. The
DHCP client simply takes the first address offered to it but, normally, the closest available server. This means that
multiple DHCP servers cannot be used on the same network to serve the HNED.

The IP address assigned by the DHCP server will be different for each HNED on the same home network segment, but
will be part of the same | P subnet. The use of private or public |P address space and size of the subnet mask is at the
discretion of the Network Service Provider.

NOTE: zero-configuration mechanism:
Whilst the DV B-IP specification proposes two ways for HNEDs to get an | P address: DHCP server or via
RFC 3927 [11] (IETF zero configuration mechanism), DHCP server isthe normal way. It is expected that
the RFC 3927 [11] isonly to be used in emergency where the DHCP server is down for some short-term
reason. Running in zero-conf mode provides none or very little connectivity. Basically, the HNED does
not have knowledge of a gateway device to send messages to external servers, so the only possible
scenario is to connect to multicast streams (provided the DNG let IGMP messages flow over to the
outside): first an SD& S stream then alive TV stream.
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521 Location of the DHCP Server

The DHCP server can be located in the home or in the access network. If it isin the home, it will likely be on the DNG,
ascenario typical of DSL. The most popular means of address assignment isto have the home in a private |P address
space whilst the public interface has an | P address given by the network operator as shown in figure 2. The DNG uses
Network Address Trandlation to change the | P addresses of the data from public to/from private address spaces.

! IP@ 1
E HNED 1
IP@p | IP@ 0
]
' DNG
! Home Network
Access 1| DHCP Segment IP@ 2
server
Network E HNED 2
i
]
Network Private
IP@ space | IP@ space
]

Figure 2: Home Network,with local DHCP.server

The DHCP server can be located on the external network;, typical of some DSL;-or most cable or Ethernet to the Home
deployments. The DNG then acts as a bridge or DHCP "relay” to relay the DHCP messages to the external DHCP
server as shown in figure 3. Please be aware that ‘the DV.B Class options must be preserved in this case.

DHCP Net ‘
server etwor
IP@ space P@ 1
HNED 1
DNG
Access \
Network IP@ 2
HNED 2

Figure 3: Home Network with remote DHCP server

In order to overcome problems with local DHCP servers and Address Trandation, IPTV deploymentsin DSL networks
often connect the HNED to a bridge port of the DNG which directly connects the HNED to the Access Network at the
link layer below IP. The HNED isin this case within the | P address space of the Access Network and uses the DHCP
server of the Access Network as shown in figure 4. A disadvantage is that the HNED is separate from the Home
Network of the user which is connected via routed ports of the DNG.
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P@ 1
DHCP Network
server IP@ space HNED 1
\ ) y
Bridged Port
g P )
DNG |[f T IP@ 2
\/
Access ,” HNED 2
Network | DHCP Home Network -
| server Segment "
P@p : IP@O
]

Figure 4: Home Network with remote DHCP server

5.2.2  Adding a New DHCP Class Option

The DHCP Class | Ds defined in the Handbook are the minimum set needed to support the types of HNEDs originally
supported in the commercial and technical requirements. ThetHandbook allows these attributes to be added to by any
DVB member.

The Class ID is meant to help the DHCP server givesthe apptopriate |P addressfor the type of HNED. It is an insecure
method but, for example, will allow a DHCP server'to give-a private addressto one type of HNED and a public one to
another. It should not be manufacturer specific.

Following is the procedure to add a new attribute;
1) Contact the DVB Project Office via the web site or email with the following information:
- Name of the Class ID.
- Company name.

- Contact name, email address.and’phone number of the legal representative who is the signatory to the
request.

- Contact name, email address and phone number of the technical representative for the request.
- Technical and Commercial motivation for the request.

2) TheDVB Project Office will optionally contact the company.

3) TheDVB Project Office will then notify the technical and legal representative of their decision.

4) If thedecision is positive then the class ID will be published on the DVB web site and, if possible, in the next
mai ntenance revision of the Handbook.

5.3 Content Discovery

Now that the HNEDs have their | P address, they start looking for the SD& S servers(s) to retrieve the servicellists.
Figure 5 shows several ordered steps that a HNED walks through to connect to the service providers.
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DHCP
server HNED
: DHCP DISCOVER
1. DHCP server sets the siaddr field for network provisioning DHCP OFFFR sddrmwxyz_,
=> SD&S Entry Point Provisioned (see Network Provisioning) —

DHCP OFFER, siaddr=0,

2. DHCP server has siaddr=0 but sets the Domain Name option DomainName=wxyz

=> DNS SRV to the servers in the Domain Name Option SELCERLE

A

DHCP OFFER, siaddr=0

A 4

3. DHCP server has siaddr=0 and gives no Domain Name

. Contact DNS services.dvb.or
=> DNS SRV to the default server « services.dvb.org » .

A

DHCP OFFER, siaddr=0
4. No server can be contacted >

_ : Cannot contact DNS services.dvb.org'
=>HNED connects to the multicast address 224.0.23.14 . Connect o 224.0.23.14

<

5. Nothing has worked DHCP OFFER siaddr=0

=> user configures manually the SD&S address Cannot contact DS sefices thb org

Figure 5: SD&S server Entry Point discovery order

5.3.1 Content Discovery with Lacal:DHCP Server

The number of mechanisms reflects the different:topologies of .the service provider and in-home networks, and DNGs.
For example, current DSL providers use DNGs'with.DHCP,_ servers that sometimes do not support network provisioning
or the DHCP Domain Name Option, so it‘is possible that:the DHCP.server in the DNG in the home will not support
steps1and 2.

However, the giaddr field will be set (it indicates the |P-address of the gateway device). This means that with basic
NAT feature on the gateway device, step 3 can be performed. The HNED can connect to the default DVB server
(HNED 1 infigure 6), or better directly to a specific.provider (HNED 2 - this happens when the HNED is coming from
the content provider, so it knows the address of'its Server).

DVB
server '
[}
i HNED 1
[}
|
i DNG
I
Access L | DHeP Network
Cont_gnt Network i egment
provider | [ naT
‘ —H —H w. | HNED 2
i
[}
Network i Private
IP@ space | IP@ space
[}

Figure 6: Content discovery with DHCP server
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