ETS| TS 182 019 V3.1.2 (2011-09)

< >

Technical Spgcification

Telecommunications and Internet converged Services and
Protocols for Advanced Networking (TISPAN);
Content Delivery Network (CDN) Architecture



2 ETSI TS 182 019 V3.1.2 (2011-09)

Reference
RTS/TISPAN-02085-NGN-R3

Keywords
CDN, IPTV

ETSI

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

Tel.: +334 9294 4200 Fax: +33 4936547 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (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://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 2011.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3 ETSI TS 182 019 V3.1.2 (2011-09)

Contents

INtellectual Property RIGNES.... ..ottt bbb renn e 6
0 Yo (o SRS 6
1 o010 SR 7
2 REFEIBINCES ...ttt b ettt b e s e et et e st et R e e bt e bt s b e se e ae st e se e st e benbeebeneeneenteneas 7
21 NOIMBLIVE FEFEIENCES ... ceeeeerieete ettt sttt a et e e eestesbesaeebeesees e e e esebeseeebesaeeseeneenseneeseesbesaessesneeneensens 7
22 INfOrMEEIVE FEFEIENCES. ... ettt st sttt a e et et e st e st e besaesaeeneenseeeseesbesaeerenneeneeneens 7
3 Definitions and aDbrEVIBLIONS.........c.oieeeieeiese ettt ee e e stesre e e snesaeeneesneeneeseeenes 7
31 DEFINITIONS. .....eeeeeet ettt b e R Rt R R Rt et R Rt R e R r e e 7
3.2 ABDIEVIBLIONS ...t R e R e e et 8
4 General desCription Of CDN ........coiiiiie et sttt e e e b e sre e besteeanesbesreensesneens 8
4.1 Functional roles and CDN relationShiS.........couiueiiiiririeiseriee bbbt 9
4.2 High 1evel TUNCLIONAl OVEIVIEW ......c.oiiiiiiieieec ettt 10
4.3 REGUITEIMENES. ....ceeeeet ettt h bbb et b et eh e e e eh b e s e eb b et e b e b e s e bt bt e e st bt e e e nb e e e e e 11
431 CDN FUNCLiONal REQUITEMENTS. .....c.iitiieteiteietesieeet ettt sttt ettt se st b e se e b ebesbe e ebesbennenens 11
432 Functional Requirements for interconnecting a CDN with an IPTV subsystem...........cccoccvvevieeveccieceenne, 13
4.3.3 CDN non-functional FEQUITEIMENTS.........ccceiie et cts ettt e e sreesaeeee e e sreasteente e reenseeneneneennes 13
5 Content Delivery Network (CDN) functional architeCture...........coccevvieeieieciese e 14
51 LT aTC = 0 (===t ] (o] o SR 14
52 FUNCEIONGl ENEITIES ...tttk e sttt s bt e et ea et et eseesbesbesaeeaeeaeeneeneeeeseeseeeeeeneeneeeeneees 15
521 Content Delivery Network Controller FUNCLion (CDNCE)........cociiiiiinereene et 15
522 Cluster Controller FUNCLION (CCR) .....ouetiieiriiiierieiesie st sie et stesasiestess s sre s sreseebesseseesesseseesessesessesseneesens 16
523 Content Delivery FUNCHION (CDFF) ......ciiiiiiii ettt ettt sttt se et ebe e e b snesnenea 17
524 Asset LOCation FUNCHION (ALF) ...ttt 18
525 Content Origin FUNCHON (COF) ......oiiiiieiiie ettt et eteete st e e e te e te s aesaeesreesaeeseensesseasseesseesseenseensenneesnes 18
5.3 Overall architecture and referenCe POINES........cvo e e et e e sreesreas 19
54 Relationship between IPTV subsystem and CDN ..........cociiiiiieniesieseeie sttt 19
55 Interconnection between two TISPAN CDNs within the same service provider domain..........ccccceveeveenennee 20
6 REFEIBINCE POINES. ... ettt sttt sttt et et et et et e st e bt eaeebe st e et e st et e b e st eneeseebenreabentensenens 21
6.1 CDNCF = CCF (YS).oueuurueeueeeeaeseeeseeesees s asesssesssesssesssassssessssssssssssssessssssssessssssssssssssesssessssssssssssessnesssessssssnnsnns 21
6.2 L@@ @ B T o) ST 21
6.3 L@@ U o) TSRS 21
6.4 CDF = UE (XC") eeeeeoeeeeeeeeeseeseees s ee s es s es s es s es s es s s sssess s sssesssessessseessessssesssnsssessesssessseessasssaesanessnesenssenesens 22
6.5 CDF - UE (X) 1ttt bbb bt et e b et Rt bt enn et 22
6.6 CDNCEF - CDINCF (Y0) eeveuereesttrseresereesetssesesessssestsseseessssesessssesesessssessesesesessessssssessssssessssssessssesesssesensssessssssens 22
6.7 CDF-CDFF (CF) ottt sttt b et b b e b e E e R ettt b bt R bt n bt e n et 22
6.8 CDNCEF - IPTV SUDSYSEM (CU).....viueiiiiieteireseesi ettt 22
6.8.1 CDNCEF - IMS-based IPTV SUDSYSLEM.......ccvuiiriiirisieeresieesesie st 22
6.8.2 CDNCF - NGN integrated IPTV SUDSYSIEM.......ccciiiiiieiieeie e see e st ste e s e e esteeae e snee st seeseeaesneesnes 22
6.9 CDNCF - [PTV SUDSYSLEM (QC)...ettteueeterteieete st et sttt sttt ettt sbe et b e et s be et be e st ebese et st e st sbe e 22
6.10 CCF - IPTV SUDSYSIEIM (CL) ..ttt sttt sttt sttt bbbt b et eb e et b b 23
6.10.1 CCF - IMS-haSed IPTV SUDSYSEEM.......ciuiieiiiienieiiite ettt sttt st st b e ebe e ebesnennenea 23
6.10.2 CCF - NGN Integrated IPTV SUDSYSIEIM .......c.iiiiieiiiieieeieriereete ettt sb e e s ebe e s 23
6.11 CDNCF = ALF (Q0) worrverveeeeeeeeeeeeeeseeesseseeesssesssesssesssesssasssssssasssssssssssssssessssssssssssssssessssssssassssssssssssssssssssssssssans 23
6.12 ALF = ALF (QU) 1rvtrveeeeeeeeeieseeseeesaeeseeeess s seses s aseses s es s as s ss s es s es s es s asssesssesssessessesaessessessaessesssnsens 23
6.13 AALF = CCF (Y] 1ttt stttk bbbt h bR bR bt e bt R ek e bt e b bt e bt e b nra 23
6.14 AALF = COR (Y'V) 1ttt ettt e e b e E e bt e b et e bRt R bt e bt ne b bt s e b et nn b nna 23
6.15 COR - CDF (L) ctutriitetieeteese sttt b b bt e Rt e et b bRt n bt enn et n e 23
6.16 COR - COR (CF") tutrtttuertereere sttt sttt b et a bt r e bR bt e bt e R R et e e bt b b et R et n bt e n et e nn s 23
7 00 (U] =SSP 24
7.1 Request routing WIthin CDIN ..........cciiiiieree ettt e bt b s b et sb e ens 24
711 CDN request routing resolves to a CDF - content available...........coooveiiiniininneicscese e 24
712 CDN request routing resolvesto a CDF - dynamiC aCqUiSITION..........c.eoerereenenieieneneeese e 25

ETSI



7121
7122
7123
713
714
7.15
7.2
721
7211
7212
722
7221
7.2.2.2
7.2.2.3
7224
7225
7.2.3
7231
7.3
731
7311
7312
7.3.13
74
74.1
74.2
7.5

7.6
7.6.1
7611
76.12
7.6.1.3
7614
76.2
7.6.3
7.7
7.7.1
7711
7.7.12
7.7.2
7721
7.7.22
7.7.3
7.731
7.7.32
7.7.33
7.734
7.8
781
7811
7812
782
7821
7822
7.9
79.1
792
7.9.3
794
794.1
7942
7.10

4 ETSI TS 182 019 V3.1.2 (2011-09)

CDN request routing resolves to the CDF - early dynamic acquiSItion ............ccceeeeecenieseeseesieseennn, 25

CDN request routing resolves to CDF - late dynamic acquisition triggered by CCF............ccccevvenen. 27

CDN request routing resolves to CDF - late dynamic acquisition triggered by CDF ...........ccccceeveneen. 28

CDN request routing resolvesto aredirect to anew CDNCF ..o e 29
CDN request routing resolves to a proxy of the original request to anew CDNCF ..........cccccoecvvcevieennenne. 30
CDN request routing for unicast content doWNnlOad............ccecveriieiiiieiie s 31
Request initiation: service approach - CDNCF sends IPTV request t0 CCF.........coocoiiirciininceneeseseeeeieee 32
Service approach: COMMON PrOCEAUIES ...........coueiriirieiete ettt ettt st b e et b e e ebesreneenen 32
Unicast streaming session Initiation - Service approaCh...........covereererenienc e 32
Service approach: CDNCF qQUENY t0 ALF ... 33
Service approach: additional procedures for IMS-based IPTV SUDSYStEM........cccoeiiieiinieneceeeeeee e, 33
Unicast streaming session initiation (no session delivery established) ..........cccocevvevi e, 33

UE initiated unicast streaming session modification for IMS based IPTV ........cccooovvievieveccievcieceeen, 35

CDN initiated unicast streaming session modification for IMShased IPTV ........cccocvvevieceeceveeenen, 37

SCF initiated unicast streaming session modification for IMS based IPTV ......ccccovvvvievvcccevcieceeen, 38
Restricted (forced-playOut POIICIES) .......ecueieeieesiere ettt esneesreennees 38
Service approach: additional proceduresfor NGN integrated IPTV subsystem..........cccocovveveeveeiesnene, 39
UE initiated unicast streaming session initiation - coupled MOdE...........ccovereeerennienenee s 39
Request initiation: query approach - CDNCF sends CCF addressto IPTV ..o 40
Query approach: COMIMON PrOCEUUNES ........cueiueieterteieteriee et st ettt et se e ebe e e b see e ebesee e ebesee b e e ebesbeneenens 40
Query approaCh: CDNCEF (ALF) QUENY ..ottt 40
Unicast streaming initiation - qUErY @PPrOBCH..........ciiiriiirireree e 41
Restricted (forced-playout) POIICIES. ........ciiiieirieieereet et eb e 41
Media CONIOl PrOCEAUIES.........coveeieeieeiesee s ee st e ste ettt e st e st e e te e e es e ssaesseesseesteeeeaneesneeaseesseessaesseessenseensennennnns 42
Unicast streaming delivery - trick play commands - proxy Via CCF.........ccccoveviicvneeniereee e 42
Unicast streaming delivery - trick play commands - direct to CDF...........cccccevievieiece e 44
Upl oad/UpStream geNENiC PrOCEUUIES .........cueiieieieriesieeieetessaesaessueesteesseaeeeseesseesseesseessesssessesssesssessseesseensennsenns 45
GeneriC AOWNI OB PrOCEUAUIES........ccueeieeteeie e s e seeseeste e s e eteesesaseesseesteesseesteeseaneesaeesseesseenseenseensenseenneessennsen 46
Unicast download/downstream COMMON PrOCEAUIES. .......cveeierrereeieeseeseeessesseeeesseesseessessseessessesessessnes 46
Unicast download delivery - redirect to CDF MOE.........cciiieerrierieeriiesie sttt seeeenens 46
Unicast download delivery - CCF proxy redireCt MOGE..........cocovveerereinenieine e 46
Unicast download delivery in CCF triangular proXy MOde ..........ccivireirineene e 47
Unicast download delivery in redireCt MOTE.........coccvririiiieieereeereeee e 48
Unicast download/downstream session initiation for IMS based IPTV ... 49
Unicast download/downstream initiation for NGN integrated IPTV ........cccocveveececiece e 51
TErmMiNGLiON PrOCEUUIES.........ueeieeeireeiteetreseasteesseeteestesasssassseesseesseassessssassanseenseessessssssensseesseesseensesnsenssesnsessenssnes 51
Generic termMiNation PrOCEUUIES..........ciie et eeesee st esteerteetesreesteeste e e saesaeesseesaeeseeneesseentensseesseensennsesneesnes 51
UE-Nitiated tOIMINGLION. ......eitieieeiieieestesie sttt ettt ettt ettt e e bbbt b e e et e se e s e besbesbeeneennennen 51

IPTV subsystem-initiated terMINGLiON..........cccccviceeieeeeere e se e e et e e e e sreesreenseeneeens 51
Additional termination procedures - qUErY aPPIOBCN.......cc.vicuieieeieseeseeseeesee e e e sreesre e e e ereesreesreeneeas 52
CCF initiated termination - QUENY PPIOBCN..........c.eiiiieiieieee ettt 52

CDF initiated termination - QUENY apPrOACH...........ceiiriiiiiee s 53
Additional termination procedures - service approach - IMS-based sUbsystem ..., 53
CCF initiated session termination - IM S-based service approach............cccoevirenenenieeeseeees 53

CDF initiated session termination - |M S-based service approach..........ccooeveeerereninenenescsees 54

UE initiated session termination (IM S-based service approach - CCF proxy mode).........c.ccceereeneenne 55

SCF initiated session termination - IMS-based service approach ...........cceveevvececceeseeseece e 55
Content management procedureS Within CDIN ..........covoiiiii it nreas 56
Content iNGEStION PrOCEAUIES .........ocuieiee ettt ee et e e teeteseesaeesseetaesse e teenteeeeeneesnes 56
Procedures fOr Pre-POSItIONING ... .. ccceiieiee e ieeseese e eae e st e s e e eesteeeesaesseesaeesseeseenseessessaessenssenssnns 56
Procedures for dynamiC aCqUISITION ..........coieeiiiiie et ees e ee et et e et snaesnaesreeneees 57
Content deplOYMENt PrOCEAUIES .........cueeeeseeseesieseesee st esteeste et e saaessee s e e s e e teseesseesreesseeseanseesseeseensennnesnes 57
Receiver driven pre-positioned content deplOoymMENt ..........coooeeireiienienereee e 57
Sender driven pre-positioned content deplOYMENL ...........covieirireiriieree s 58
Content replication Within the CDIN ...........cociiiee e bbb et sb e e 60
Duplication of content copy Within CIUSLEN ...........coveiiiiiiie e 60
Duplication between two clusters under the Same CDNCF ..o 61
Duplication between two clusters under different CDNCFS........ccocvvoiiciieeseeeee e 62
Media Relay based unicast streaming delivery for IMS based IPTV ..., 63
Content deployment & delivery flow by mediarelay between two clusters..........ccocvevvevvccecieseenen, 63
Content delivery flow by mediarelay via Centre CaChe..........ccveceveerieveese e 64
Procedures Of CONTENE FEMOVE ...........oiiiiiiie et b et b et e e e et sbesbesaeeneennens 66

ETSI



5 ETSI TS 182 019 V3.1.2 (2011-09)

7.10.1 Procedures for content removal CCF iNItIated...........c.ooiiiiiiiiereeeeee e 66
7.10.2 Procedures for content removal CDNCF INITIAIEd...........coiiiiiriieeieeee e e 68
7.10.3 Procedures for mandatory content removal COF iNitiated..........ccocoveiieiiicieiesecsece e 68
7.104 Procedures for COF CONEENE FEMOVE.........ccucuiiiiieii ettt bbb snesb e e e e 69
7.10.5 Procedures for content removal on CDF (0ptional ProCeaUIe) ...........cccveceieeieeseeseesieeesee e ee e eneee s 70
Annex A (informative): CDN StEPSAESCIIPLION ...t e 72
Annex B (normative): CDN mapping to IPTV SUDSYSLEMS.......ccoiieeeeireeee e 74
B.1 CDN mappingto IMS-based IPTV subsystem (TS 182 027 [2])....ccceeveieeierieeiie e eieenieceesresreeiee e e 74
B.2 CDN mapping to NGN integrated IPTV subsystem (TS 182 028 [3]) ...cccveveeerrrrierierecieeeesre e 74
Annex C (informative): Architectural tOPOIOGIES......c.ccueeiicece et 76
C.1 Single-instance CDN @rChitECIUNE........ccueeiieiieceecie ettt st s a et sraesresreennesreeaeentenren 76
C.2 Flat CDN architeCtural tOPOIOY ........ccuerveeereeeiriisieste sttt se e en e e nenn e s 76
C.3 Hierarchical CDN architectural tOPOIOQY..........ccciiieiiiiieieie i se sttt st re ettt aeenrenre s 77
Annex D (informative): [ NEEr CONNECLION SCENAITOS.. ... .cvieeeeeeeieieeie sttt 78
D.1 Interconnection between TISPAN CDNsin different service provider domains with agreement on
(00 g1 0|0 = 7= = (0] 1SS 78
D.11 Interconnection between TISPAN CDNs in different service provider domains without using content
OFIGINALTNG FUNCLION ...ttt b e b e bt b e bt bt b et b e e et e b et et eb e b e 78
D.1.2 Interconnection between TISPAN CDNSsin different service provider domains using content originating
00T 1 o o T 79
D.1.3 Interconnection between TISPAN CDNs in different service provider domainsusing ALF.........cccccevvene.e. 79
D.2 Interconnection between TISPAN CDNsin different service provider domains without agreement
(o gl w0 g1 0= 010 o] (= 0T = Ko o HU SRS 80
D.21 Interconnection between TISPAN CDNsiin different service provider domainsusing Cf'...........ccoooeeevennnne. 80
D.22 Interconnection between TISPAN CDNsiin different service provider domainsusing Cf"...........ccccvevenenne. 81
[ 11 (TSR P PP PR TR 82

ETSI



6 ETSI TS 182 019 V3.1.2 (2011-09)

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://ipr.etsi.org).
Pursuant to the ETSI IPR Palicy, no investigation, including I PR 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

This Technical Specification (TS) has been produced by ETSI Technical Committee Telecommunications and I nternet
converged Services and Protocols for Advanced Networking (TISPAN).

ETSI


http://webapp.etsi.org/IPR/home.asp

7 ETSI TS 182 019 V3.1.2 (2011-09)

1 Scope

The present document describes the Content Delivery Network (CDN) functional architecture, the interconnection with
IMS-based and NGN Integrated |PTV solutions and user-related procedures in relationship with the unicast stored
(e.g. content download) and streaming (e.g. CoD) services asdefined in TS 181 016 [1].

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

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

NOTE: While any hyperlinksincluded in 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 necessary for the application of the present document.

[1] ETSI TS 181 016: " Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); Service Layer Regquirements to integrate NGN services and
IPTV".

[2] ETSI TS 182 027: " Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); IPTV Architecture; IPTV functions supported by the IMS
subsystem”.

[3] ETSI TS 182 028: "Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); NGN integrated IPTV subsystem Architecture".

[4] ETSI TS 187 003: "Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); NGN Security; Security Architecture”.

2.2 Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI TS 102 990: "Media Content Distribution (MCD); CDN Interconnection, use cases and
requirements”.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
consumer: entity where the content is consumed
content acquisition: act of acquiring content from a content source

content delivery: act of delivering deployed content to a user
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