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1 Scope

The presentDVB Bluebook describes the technical specification of Dyne®eicviceManagemenfDSM). It should be
read in conjunction with the DVIBPTV specification 1.5TS 102034 v1.5.1[1] and will be an integral part of thmext
release of th®VB-IPTV specifcation.

2 Normative references

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

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

. Non-specific referencenay be made dnto a complete document or a part thereof and only in the following
cases:

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

- for informative references.

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

[1] ETSI TS 102034 v1.5.1: "Digital Video Broadcasting (DVBJransport of MPE& TS Based
DVB Services over IP Based Netwotks

[2] IETF RFC 2396"Uniform Resource Identifiers (URI): Generic Syntax".

[3] IETF RFC 2616"Hypettext Transfer ProtocelHTTP/1.1".

[4] ETSI TS 101 154"Digital Video Broadcasting (DVB); Specification for the use of Video and

Audio Coding in Broadcasting Applications based on the MRERBansport Stream".

NOTE: The support of Scalable 0 Codec (SVC) is not defined in the present document.

[5] ETSI TS 102 323"Digital Video Broadcasting (DVB); Carriage and signalling of-Adytime
information in DVB transport streams".

[6] ETSI TS 102 823-1: "Broadcast and Ofine Services: Search, select, and rightful use of content
on personal storage systems (“Rviytime"); Part 3: Metadata; Sytart 1: Phase 1Metadata
schemas".

[7] ETSI TS 102 824"Digital Video Broadcasting (DVB); Remote Management and Firmware

Update System For DVB IP Services".

[8] IETF RFC 3890"A Transport Independent Bandwidth Modifier for the Session Desicnip
Protocol (SDP)".

[9] ETSI TS 102 00§V1.3.2): "Digital Video Broadcasting (DVB); Specification for System
Sdtware Update in DVB Systems".
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3 Definitions, abbreviations and notations

3.1 Definitions

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

Dynamic Service Managemem:feature to enable more efficient use of mediaisessin a home by providing a
message set to signal equivalent services.

DSM ManagerFunction to provide information about equivalent service use to HNEDs
DSM ServiceService to provide the feature named under “Dynamic Service Managemént

Customer:The person(s) contracted to recelRP&V servicedeliveredon the access network and responsible for

administering thahetworkconnectionHome:The 'location’ where the access netwiskerminatedIPI-1 interfaceas
defined in [1), and where the connection into the complete combination of equipment is locatéekritiecation’ is

used in a logical way.

NOTE: The terms "home" and "customer” are synonymoukercontext of this clause

Headend: Functionality upstream from the DNG responsible for managing the HNEDs in a home and serving content
and metadata to those HNEDs

3.2 Abbreviations

For the purposes of the present document, the following abbreviatipls a

DSM Dynamic Service Management
DSMM Dynamic Service Managemekitanager
SP Service Provider
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Figure 4.1
The profile of DSM-CC used for firmware delivery for RMS-FUS is as specified in TS 102 006 v1.3.2 [9].

one or both options, i.e not all services which use HTTP require HTTPS.
NOTE 5: DSM-CC is the transport protocol used for SRM and RMS-FUS but has no relationship with Dynamic

Stream Management.

NOTE 4: HTTP/HTTPS indicates that either HTTP or HTTPS can be used where the clause defining the use defines

NOTE 2: The information exchanged in RTSP may be conveyed in an XML or SDP format.

NOTE 3: TLS/SSL indicates that either TLS or SSL can be used.

NOTE 1:
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5 Additions to Service discovery of TS102 034 v1.5.1
[1]

5.1 RMS Offering: RMSFUSDiscoveryType

When present this metadata providg#eimation about available remote management and firmware update services,
combinations of multiple services may be identified. When delivered by multicast, the PayloadID value for DVBSTP
shall be 8.

<xsd:complexType name="RMSFUSDiscoveryType">
<xsd:complexContent>
<xsd:extension base="dvb:0fferingBase">
<xsd:choice>
<xsd:element name="FUSProvider" type="dvbl2-1:FUSType" maxOccurs="unbounded"/>
<xsd:element name="RMSProvider" type="dvb:RMSType" maxOccurs="unbounded"/>
<xsd:element name="DSMProvider" type="dvbl2-1:DSMMType" maxOccurs="unbounded"/>
</xsd:choice>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

RMSFUSDiscovery |©
¥ (D RMSFUSDiscoveryType )@ @—( > extends: dvh:OfferingBase )@

T
(@ Rl.!SFUSDiscoveryType)O ©——(qD extends: avbOfferingBase ) O @ or—— ®
E °

DSMProvider |®
([] OfferingBase) 1] |®
@ sorantens |0
@ Version |®
Figure 5.1: RMSFUSDiscoveryType
Table 5.1: RMSFUSDiscoveryType
Name Semantic Definition Constraints
FUSProvider "#$519%0$&%'()*(+$!,-19%#$!./,012$/!,-1%#$!345!-/ +16#1 7#1%#$!"'. 2(%6$8!+(9! Mandatory

8, 17$2:11<,I1$1%6#(*!, *$13451+(91:$!/$-$/$*7$2;"#1811811*8%(*%1(%$2!'81*
AGNAAGC% _ v §Z (JEU § }( §Z]° E§C% TA-'@8 v

RMSProvider "#$1%$&%' () *(+$!,-19%#$!./,012$/!,-1%#$!B<5!+(*(=1*=1%#3$! CDEF;!<,/$!9%1Mandatory
}v. &h" u C E (Ev X dZ]e ]e JveS v8] § -
- 1+(%!,-1%#181%9.$!1812$-1*$2!1*17) ('8$!GIR:H@A

DSMProvider "#$12187,0$/911%,/+(%1,*1-,[1%#S$IF5<I8$/017$I!(1+(&1++! -1 *$IF5<! Optional
J/,012$/1181()),6$2111*8%(*%1(%$2!:91%#$IF5<<"9. $12$-1*$21:$),6;

5.2 DSMMType

<xsd:complexType name="DSMMType">
<xsd:sequence>
<xsd:element name="DSMMName" type="dvb:MultilingualType" maxOccurs="unbounded"/>
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<xsd:element name="DSMMID" type="xsd:decimal" minOccurs="0"/>
<xsd:element name="Description" type="dvb:MultilingualType" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="LogoURI" type="xsd:anyURI" use="optional"/>
<xsd:attribute name="DSMMLocation" type="xsd:anyURI" use="required"/>
</xsd:complexType>

[] DsmMType )OOy

1.0
G (O Mutinguamype )®

DSMMD |© M ®

25 ‘
Description |©
: (D MuttilingualType)@

R £,
@ LogoURI ‘O :17 anyURI:G)

“— @ DsHHLocation | (7 amir)o

Figure 5.1: DSMType

Table 5.2: DSMType

Name Semantic Definition Constraints

DSMMName <%1)1*="()"*(+3!,-F5<<I1%#$/$!+(9!:$!+)%1.)$! Mandatory
F5<<D(+$!-,/1(181*=)$!F5<<;IK*8%(*%1(%$2!'81*=!
<1%1)1*="()"9.$!(8!8.$71-1$2!1*17)('8%!G;?;>2 XA}

DSMMID D'+$/17112$*%1-1%/!-,/1%#$!F5<<I11*12$71+()!-,/+111-1./$8%*% Optional
%#3$/$!61))!:$!,*)9!, *$10()'$!. $/'F5<<11*8%(*7H

Description <%1)1*="()!12$87/1.%1,*! -IF5<<I'%#$/$!+(9!:$!+)%1.)$! Optional
2$87/1.%1,*8!-,/'(181*=)$!F5<<;I1K*8%(*%1(%$2!'81*=!
<' )%1)1*='()"9.$!(8!8.$71-1$2!1*17)('83!G;?|>RA!

@LogoURI 4BK!-/,+16#17#!),=,,-IB<5!+(9!:$!,:96(1*$2! Optional

@DSMMLocation 4BK!%,!:$!'8521%,!7,**$7%!%,%#$!F5<< Mandatory

5.3 Changes to {PService’

"H$I8%/ 7% ( §Z

ANWA EA] _ ]4 e Z}Av  0}AX

<xsd:complexType name="IPService">
<xsd:sequence>

<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:

element
element
element
element
element
element
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name="ServiceLocation" type="dvb:ServiceLocation"/>
name="TextualIdentifier" type="dvb:Textualldentifier"/>

name="DVBTriplet" type="dvb:DVBTriplet" maxOccurs="unbounded"/>
name="MaxBitrate" type="xsd:positivelInteger" minOccurs="0"/>

name="SI" type="dvb:SI" minOccurs="0"/>

name="AudioAttributes" type="tva:AudioAttributesType" minOccurs="0"
maxOccurs="unbounded" />

<xsd:element name="VideoAttributes" type="tva:VideoAttributesType" minOccurs="0"
maxOccurs="unbounded" />




<xsd:element name="ServiceAvailability" type="dvb:ServiceAvailabilityType"

maxOccurs="unbounded" />
<xsd:element name="Usage" type="dvbl2-1:Usage" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element name="LinkedService" type="dvbl2-1:IPService" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

ServicelLocation

Textualidentifier

1.
=] pvBTripket |®

MaxBitrate |®

I:] lPSemce © @.

®
®

ii

sl ®
0. . 2 |
AudioAttributes |®
0. ) .
VideoAttributes |®
0. : S
ServiceAvailabilty |®
0. ‘
*. Usage |®

LinkedService |®

Figure 5.2: IPService

Table 5.3: IPService

minOccurs="0"

Name

Semantic Definition

Constraints

ServiceLocation

"#$1),7(%1,*M8N!(%!6#1 7#!1%#3$!18$/01 7$! 7 (*1:$!-,*211(*2!1*7)'2$8!2$%(1)
- 16121811 17 1$7%1,*1,/\/$%/(*8+1881,*188017$8!11-1(0(1) (:)$;!"#18!),7(%1
+(91:$!1*1(14")%17(8%!,/1B"5J18.$71-1$2!-,/+;1I"#1819%9.$!1812$87/1:$211*!
G;?,>?,QQ @A

Mandatory

TextualIdentifier

"HBI"$8%'()| 12$*%1-1$/1:916#1 7#1%#$18%/01 7$1181P*,6*; K- 1064 S L1 1%
+1881*=111%!1819%(P$*1-/, +1%#S$7 *%$&Yo|6#17#11*1%6#1817(8$18#())!:$!9
F,+(1*D(+$!(%9%/1:'%8$!, -1%#$1Q/, (27(8%R--$/1*=IM1*#$/1%6$2!-/, +!
R--$/1*=Q(8$N;!"#181969.$!1812$87/1:$211*17)('8$!G;: R@ALSG

Mandatory

DVBTriplet

"HSIFTQ!"/1.)$%!:016# 1 7#1%#$18$/017$!181P*,6*;"#1816 1)) +(% T#1%#$!d
2$%(1)811*812$1%6#$1%/(*8. ,/%18%/$(+;1"#181%69.$!1812$87/1:$21 1+ )18
@A

Mandatory

MaxBitrate

5.$71-1$81%6#$!+(&1++1:1%/(%$IM1*IP:1%8 UBNOMSsAM(+1 7 (//91*=1%#$
8$/017$!$&7)'21*=I(*913EV!,/1 %#$/1)(9$/81(*217() 7)(%$21(77,/21*=1%,!"K
0()'$!1*/B3VOHX Y@
DR'EZ  R%#$/1)(9$/81+(91:$17(//1$2!, *1%6#$18(+$!+)%17(8%!(22/$88
(1, JL%$IT(T") (%1,*8I8#,)21+$!+(2$!(81*$7$88(/,;

Optional with no
DSM service,
but mandatory
for a DSM
service

ST

5$/017$!1*- [+(%1,*I(:, %!%#S$I8$/01 7S 7(//1$2;!"#181%9.$!1812$87/1:$2!]
G;?;>?;Q8@A;"#$/$!(/$!%6,I- /+8],-|(*IKJI8 EA] ~~d” &upoo A
1% S}V 0 A _sU o o E] YA U AZ] Z 1(( & v

Optional for TS
Full Sl service;
Mandatory for

TS Optional SI
service

AudioAttributes

E(7#!11*8%(*7$!,-1%#1810()'$!8.$71-1$8!(16(9!,-17,21*2%16H(%! +(9!:$!

'8$21(%!8,+$!.,1*%!2'/1*=1%#$!,.$/(%1,*!,-1%#3$!8$/017$;!K-19%#18!$)$+$*

Optional
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Name

Semantic Definition

Constraints

+1881*=11%6#$*1%6#$12$-()%!0()'$! -IQHEJI<IE[ \?1)(9$/12!:(7P6(/28!
7,+.(%1)$11+,* 1, 18%$/$, 18#())!:$'8$2]!8.$71-17())91%#1818#())!:$1%#$) Y
00)'$!-/,+1"5 1>Y>1>GB@"#S!- /+(%!,-196#181%9.$11812$-1*$211*17)('8$I;
"BI>Y 2T HADS @A I"#$10()'$817 (//1$2! 1 %HSI#/$-1(%%/ 1 %$! -1 %#H#S$IV, 211
$)$+$*%18#())1:$12$-1*$21 B! 7)(881-17(%1,*18.$71-1$2! 1:1%4#$1-1)$IW'
M(*21:9Y/$-$/$*7$I<IE[LIW'21,V5;&+)NI1*7)'2$2!1*1%8_>Y?YOSOY>YGY
JILI$-$1(:)911(812$-1*$21:91"5 1>Y 20 2 @A

VideoAttributes

E(7#11*8%(*7$!94#1810()'$!8.$71-1$81(16(9! -17,21*=1%6#$1012%, 19%#(%!+({
'8$21(%!8,+$1.,1%%!12'/1*=106#$!,.$/(%1,*! -1%6#$18$/017$;IK-1%6#181$) $+$*
+1881*=11%6#$*1%6#$12$-()%!0()'$!,-IAPE], 2$21012$,11,.$/(% 1*=!(%!<Ja<b!
(Q6l(1-/(+$1 (%S, 126 18#()):$!'8$2]18.$71-OTO1%#1818#())!:$1%#$!) $=(79!
0()'$!-/,+1"51>Y>I>G SIG"#$I- /+(%!,-196#181%9.$11812$-1*$211*17) ('8$I;
"SISY 2AHADSI@A;I"#$10()'$817 (/152! 141 %6HSIHS-| (YR LRSIV, 21 *=!
$)$+$+%618#())1:$12$-1+$21:91964$17)(881-17(%1,*18.$71-1$21 1*19%6#$!-1)$!
T12$,V,2$7V5;&+)IM(*21:9Y/$-$/$*7$I<IE[LIT18'()V, 21*=3,/+(%V5;&+)N!
1%7)'2$211%1%8_>Y?2YOSOY>YGY>.Y; 1.1 /11/$-$/(:)01!(812$-1*$21:91"51> Y]
@A

Optional

ServiceAvailabilty

F$-1*$8196#$1=$, =/(.#17()1/$=1,*811*16# 1 7#1%#1818$/017$!18!(0(1)())$!,/!
(O(1)()$;!"#181$)$+$*9%61./,012$818"..,/%!- ///$=1,*()18(%1,*IK%!()),68!$(74
8$/017$1%, #(0$!(!) 18655))Be/$=1,*8) %o# 641 7HEBS/017$!18!(88,71(%$]
2$-(')%I11())1%#$181*=)$18$/017$8!(/$!(0(1) () $!$OS/I6#S/S;1"#$/B!+(91:$!
+)9%1.)$!15$/017$WO(1)(:1)1%9!$)$+$*%68117,//$8.,*21*=19%,1+)%1.)$IV, *
"#181$)$+$*0611812$87/1:$211*17)('8$!G; 2> @BP

Optional

Usage

"#18!$)$+$*%!18!'8521%,!12$*%1-91%#$!'8(=$!-,/'%#18!8$/017$!M$;=;!+
, U WJW YeX " A E 0 ]Jved v E %}ec] 0 38} v
-,'*2161%#1*1%#18!KJ5$/017$;!"#18!$)$+$*%!18!'8$2!1%,!1*217 (% $!%# (9
KISH017$8I$818%!-,/106#SI8(+$!7, *%$* 061! (*21%6#(%!1%#$0161)):$1$&., 85
KJ5%$/017$8!61%#1*1%#18!KJ5$/017$;!"#181%9.$!18!12$87/1:$21 tHEP KBS

Optional without
DSM service,
but mandatory
for a DSM
service

LinkedService

C,)281%#$!8\1KI5$/017$8

Optional with no
DSM service,
but mandatory
for a DSM
service

5.4 Changes WR 28 Vdefindd in 5.2.10 of TS 102 034 v1.5.11[1]

An enumerated value is added to the Usage element to identify that a fepadceof a set of services which may be
interchanged (a DSM group)able5.4 shows the extract from 5.2.00 TS 102034 1.5.]1to be updated for DSM.

<xsd:simpleType name="Usage">

<xsd:restriction base="xsd:
:renumeration
:renumeration
enumeration
enumeration
enumeration
enumeration

<xsd
<xsd
<xsd:
<xsd:
<xsd:
<xsd:

string">
value="FCC"/>
value="PiP"/>
value="Main"/>
value="HD"/>
value="3SD"/>
value="DSMService" />

</xsd:restriction>
</xsd:simpleType>
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Figure 5.3: Usage

Table 5.4: Usage

Usage Iv] §+38Z pue P (}JE 8Z /WA EA] X dZ]* o0 u V3
AN U, U AMWIW_U A& U JE M X dZ]#%h%ask S
KJ5$/017$8!$&18%!-,/'%#$!8(+$!7,*%$*%0l1(*21%6#(%!%#$9!61))!:$!9&..,8$2
KJ5$/017$8!61%#1*1%#18!KI5$/017$;!"#$!0()'$!,-|F5<5$/017$!18!+(*2(%,/
8$/017$8!6#17#1(I$!.(/%!,-|(IF5<!=/,".1(*216#$/$IF5<1181$*(:)$2!1*1%#$! CDEH
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6 Dynamic Service Management (DSM)

6.1 Overview

Dynamic Service Management is a feature to enable the HNED and/or user to make smarter decisions about which
senice to selecbutof agroup of equivalenDVB servicesin order to provide an optimum service when multipleEDV
services are offered to users’ home. A group of equivalent DVB services may include SD, HD, 3D pwosbkibly

multiple bitrate versions.

In order to provide the Dynamic Service Managenfienttionality clauseés of the present document defines:
A data model

A messaging structure

A message transpdraised on a peer to peer model (i.e. not clsenver)

A process to allocate a temporaly unique td@r to each HNED in a home

Clause 5of the present document contains the required SD&S extensityesaddres of the DSMManager shall be
provided in the SD&SRMSFUSDiscovery” element from the Service Provider where DSM is supported. Only one
DSM Manager will be available for any service offering of one service provider and therefoeesimiye address will
be provided.

In order to manage multiple HNEDs in a home it is necessary to allocate a unique HNED idendifier (HNED_ID) to
each HNED, the process to do this is described in cladse

The DSM functionality enables a decisiamoutwhethernewservice dévery requests from other HNEDs in the home

(using the same access network connectionbeagrantedvithout compromising those HNEDSs to which content is

already delivered. In case of contention DSM defines the messaging functionality for some nedotiake place for

the home environment, using the{PInterface.

AnnexK.1 includesan analysis of the use cases where there are 2 HNEDs in a home, with some expanded examples to
illustrate the exchange of message sequences. The DSM method canwsd in more complex mutiNED home

scenarios.

In Dynamic Service Management the admission controls operates on a service layer requiring information exchanges
and caching between the headend servers and the HNEDs, managed through a Dynamic SexgeraéiaManager

function In order to enable thisuitable metadatshallbe available to both, the Dynamic Service Management

Manager and the HNED. It is the responsibility of the HNED implementation to manage the services delivered based on
the messagig provided. The policy logic of how to handle this advice is out of scope of the present document and is
defined by the HNED implementation.

6.2 DSM Functional Architecture

Two examples of functional architecture are showRigure 6.1 andFigure 6.2, these can be used as reference
models for implementation of the DSM methods, however the practical implementations associated with actual
deploymentss not necessarily exposed.
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operations

Delivery network, out of scope.
——— IPI-1. Currently specified in combination of TS 102 034, TS 102 824 and TR-069.

| === IPI-1. Proposed for DSM.

Figure 6.1: Example functional DSM architecture, DSM Manager resides in the Headend
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\ Content servers :—,
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DVB
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p
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e COmMmunications internal to headend and delivery network infrastructure

===—= Communications internal to headend, network infrastructure and DNG required for
DSM operations

Delivery network, out of scope.
=== |IPI-1. Specified in combination of TS 102 034, TS 102 824 and TR-069.

= |PI-1. Specified for DSM.

Figure 6.2: Example functional DSM architecture, DSM Manager resides in the DNG

DVB Bluebook A166



6.3 Operating Assumptions

The structure of the dataodel andnessaging is basexh someassumptins about the services supported by the
headend. The main assumptions are:

e All DVB equipment connected to the IP access network in the home is managed by the headend, and therefore
the headend is assumed to hesatime information about the status of all HNEDs served by it and of all the
services being delivered to those HNEDs.

e The readend managdse delivery of a set 0DVB serviceso thehome

e Thedelivery bitrateon the access networkay not be sufficiet for delively of multiple services tthehome
and should not vary in an unmonitored way with time, i.e. it shall be assumed to bstgtiasi

¢ A home may contain multiple HNEDs connectedhieSPthrough a single DNG.

¢ HNEDs cannot communicatirectly with each othewithin thehome (thatvould represerntDVB HN/DLNA
style Home Networkbehaviouy.

o The SP definesheactualDSM managemenpolicy”, assumed to include the options offered anc:ctivgent of
informationand messagintp be offered to custmers

e |tis not assumedhat any data mode¥ill be maintained by thNED, all settingswill be storedn theserver
from where theyan be queriedr modified(if agreed with SP)

¢ Most ofthefunctionaliiesrequiredby the headendrealreadyavailable(i.e. no additional to current
requirements)although it may not be either aggregated used at present.

¢ The location of the DSM Manager is out of scope of the present document.

¢ A single point of storagef DSM dataonaDSM Managerensures consistey of HNED status and removes
the need for frequent synchronisation.

¢ The policy may be managed directly from the headend or locally in any of the HNEDs.

e The metadataSD&S, BCG, etq.provided to any HNED may only describe and expose the most appropriate
instance®f a content item to the HNED.

e For services supporting DSM the SD&S metadata shall indicate the intended usage of a service in an extension
of the “IPService” field as shown in clause 5.

6.4 DSM Process

The following flow chart shown in figuré.3 explains the basic DSM process.The left sidEigtire6.3 shows the
HNED bootup process, the asynchronous messaging required to maintain BFESVEWD synchronisation is shown in
the centre of the flowchart, andetprocess shown on the right hand side shows the decision process assittiated
HNED initiatedactions.

DSMM
HNED bootup < User action

l i |

Bandwidth
HNED requests IDs Update Select programme

from DSMM message from EPG based on
SD&S/BCG

| | l

HNED based cache
based on DSM data HNED queries local

DSMM provides IDs Cache in all HNEDs —3 e P> s
l A i

Is bitrate

DSM process
available? ———— DSMM requests other HNEDs to give up

HNED/DSMM No bitrate to allow User to watch service

exchange HNED <
Yes i

priority settings

Connect (IGMP/ f
RTSP) to selected
service
More bitrate

Available?
l No
HNED informs

DSMM about User watches Yes User denied ability to
new selected selected service watch selected service
service |

Figure 6.3: Basic DSM process
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6.5 Data Model for information stored by the DSM Manager

6.5.1 DSM Data Model

The hiearchical nature of the data model structure allows data to be stored on a “per customer”,”per HNED” and “per
session” basis. The representation below shows the hierarchy of the fields required to describe the service status for a
home, HNED and IP servidgelivery session. Since this is managed by the Service Providereated within the
headengdfurther definition of the data is out of scope of DVB and therefore of the present document.

AnnexK.2 includesan XML schema for the data model which includapport for IPv4 and IPv6 and may be used for
the implementation of this database.

Customer {
CustomerID
TotalAvailableBitrate
ServiceTypePriority
ContentTypePriority
HNED {
HNED_ID
HNEDpriority
Session {
SessionID
ServicaBitrates {
Bitrate
Usages {
Usage
}

}

ServicelD{
DomainName
ServiceName
}

EquivalentService {

Servicaitrates {
Bitrate
Usages {

Usage
}

}

EquivalentServicelD
DomainName
ServiceName

EquivalentServickocation
}
}
}

Figure 6.4: Data model structure

The datanodd fields are profiled in

Figure6.4.
Support for the DSM service is optional I®TV installations based on the present document. Where the DSM service

is implemented the DSM Manager shall support all the fields appropriate for the service supported, for example, one or
moreServiceTypePriorityevels, and the HNED shall support tle elements of the data model.
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Table 6.1: Profiling of Data Model fields
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Note: No values are provided for the RET comporéiat service since this is a TCP service and does not have a
maximum bitrate.

In addition to the data model fields definedrable6.1 NegotiationSessionID and ProposedSessionID are used in the
messages, theseliils are used to support a DSM message sequence but are not stored outside of the the lifetime of that
message sequence. They are definékchinle6.2.

Table 6.2: Profiling of additional Session based ID fields
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TH(=$;IK-1%#(%! K181 (779.%$21%# 1,80 !

J/,.,8%$25$881,*KF!:$7,+$8!%#$!
5$881,*KF!-,/1%#$!8$/017$!%,!:$!8%., /!

%#$IF5<<;!

B$d'$8%$25%$/017HKF K2$*%1-1$/!-,/'85/017$!M2,+(1*!(*2! <l >3/ Be'! B!
8%$/017$!*(+$8NI!%,!:$!.,.")(%$2!-/,+! 8%$/017%!
5Fi5!KJ5$/017$!$)$+$*%!-,/| YHOB7 $, /$d'$8%

B$d'$8%$25$/017$KF;F,+(1*DH+$ | 4*1d'$!FD5!2,+(1*1*(+$!/$=18%%/$2!:9] <! >3/ Be'! B!
%#$!15J1./,0121*=1%#$!8$IGRY $ 8%/017%!
1,012$2114%#$!"$&%'()K2$*%1-1$/! /$d'$8%

$)$+$*%t 106#SIFI5! KISS/017$!1$)$+$*
- \%H$I8$/01TS;

B$d'$8%$25$/017SKF;5$/0179D(+9 WI*1d'$H#,8%!*(+$1- /1%6#$I18$/017$! | <! SL$/ Be! B
61%#1*106#$15JC812, (@H/,012$2! 1 8$/017$!
UHBI" SR () K25+ 1-15/15) SHEHHH 1$d'$8%

5Fi5! KJ5$/017$!$)$+3$*%!-,/1%#$!8H/0
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J/,.,8$25%/017$KF K2$*%1-1$/1-,/18$/01 AKIMZ*2! <1 >L$/! Be! B
8$/017$1*(+$8NI1%, 1:B1.,.") (%$21-/, +! 8$/017$!
5Fi5IKJI5$/017$1$)$+$*%!- 1%#$18$10 1,80 !

JI,.,8$25$/017$KF;F +(1*D(+$! 4*1d'$IFD512, +(1*1*(+$!/$=18%%$/$21:01 <! >L$/! Be! B
%6H$I5J1./,0121*=1064$18$/017$1!(8! 8$/017$!
1,012$2!11%6#$!"$89%' () K2$*%1-1$/! 1$0'58%
$)$+$%4 106#BIFI5! KISS0173!1$)$+$*

- 1%H$I8$/01TS$;

JI,.,8$25$/017$KF;5$/017$D(F$ | WI*1d'SI#,8%!*(+$!- /196#$18$/017$! | <! >L$/ Be! B
BLYHIIYH$I5ICBI2, +(1*11(81./,01282!] 8$/017$!

UoHBI" S8 (K254 1-15/15) SHEHHE 1$d'$8%
5Fi5! KI5$/017$!$)$+$+%!-,/1%#SL8%0

6.5.2 Equivalent Services

Equivalent services can be fouimdthe Packages definitions. Multiple services (with the same editorial content) can
belong to a single package service, allowing to link those services todddmified by their TextuallD, the DSMM
can identify the type of the IPService (IP, Broadcast

6.6 DSM Message Set

For an effective DSM service tiBSM Manageshallasynchronouslkeep all the HNEDs informed about the available
bitrate of the acceswetwork to the home and other issues related to the home network involving the HNEDSs, therefore
the DSMMshallbe updated by the HNEDs after every service change about the actual service in use.

Also, in order to allow an HNED to calculate whether a smrwvonnection is viable within the constraints of the access
network connectiothe maximum bitrate needed for any selected sedéseribed in the SD&Shallbe provided in

the DSM extension to th8D&S. This is supported by #erofiling the “MaxBitrate” element othe “IPService” element

to be mandatory for services supporting DSM.

Thedetailedmessage descriptioase provided irclause6.7. Some examples of thése Caseand associated message
sequencebased ora home(defined by “CustomerID”) having 2 HNEDs witheach HNED having a locally unique
identifier (HNED_ID)aredescribed iPAnnex H. All messages refer to a single HNED only but a service change
scenario may involve negotiation with several HNEDs in a home with multiple HNEDs.

The format othe messages allows extension of the messages in future, by addition of more paraloeiegiirs.

The set of messages required is listedprofiled in Table6.3, and he messages below are logically groupafthere
HNED numbers are specifically used, for example “HNED1”, the numbers used are used in the same way as in the Use
Cases.

Table 6.3: Overview of DSM Message Set

7$11/,$ ! "0=>) ! '0(5)1$))*17$11/,$ | | -$3.#)+! ?)==%+. |
<5$!! (31
6-7@@A! | ! 7$11/,$11%)(! (DEDA | !
6-7@ @ HE&S+ HHH3] H)+1/+&]
B(#)(#.<I1$. 4+,
F5<YYS CDEF%IF5<< | B$d'$8%!KBICDEF!(%! | ~L;>;3 | CDEF!/$d'$8%8!KF!-/,+!IF5<!
! %\, | <(*(=$/1%,!12$*%1-9!CDEF!

2'/1*=18$/017$1*$=,%1(%1,*8
"#181+$88(=$!8#())!()8,!:$!
1%%$/./$%$21: 9 BIFH<!
<(*(=$/1(81%6HS!+$%6#, 2! -!

(%, *T$+$*9%1%#(%!%#$! CDEF
#(81:$$+1861%7#$21%,1(*1(7%1]
5§ (Elul K((_X

F5<YY? F5< < 1%ICDEF WBB1=*+$* %! -I(*IKF | AL>2 | K2$*%1-17(%1,*),-1%#$ICDEF
! I$\:,,% !
F5<YYQ CDER%IF5< < ! J(881*=!,-1/9\(881="$2! | AL>0 | !

CDEF.(/(+$% $/8%,!

F5<<!(%!:,,%)\".; !
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F5<YYS F5< < 1%ICDEF V) *-1/+1*=1(77$.%(*7$! | ~L;>;S !
-ICDER.(/(+$%$/81:9!
F5<<!1%,/CDEF!
6-7A@A ! F11<+G()+)0111$(H#3$!| CDEDI | !
! &$%#HS$(<!/+&!89:6!
1./.01105&/.$1()=!
6-77!.)189:61 !
F5<>Y>! F5< < 19/CDEF WO(1)(:)$!:1%/(%$! AL2 | 5$%9!(-%$/112$*%1-17(%1,*! -
! ! CDEF
5$*0619%,1())|CDEF8!6#$*(*9!
TH(*=311*1%#3/$+(1*1*=!
(0(1)()$":1%/(%$!%, | (1#,+$!
77'18;!
6-7I@A! t! ! 7$11/,$1!1&#($3.%<! CDEDL M+%<!(SNOH#($&!#*.GH($!#1!
6-71@ J! 111)3#].$&IK#.G/! #+107#3#$+. 10811 &$SYoHS(!
! 1$(H#3$I1$%6$3.4)+ .G$!89:61!($NOSL.!
F5<?Y>l CDEP%IF5< <! V#(*=$!/$d'$8% ~LOsE <$88(=$!-/,+!CDEF!%,!F5<!
! <(*(=$/164#$*1(18$/017$!18!
85)$7%$2!(*21%6#$/$!18!
1*8'--171$*%1:1%/(%$!%, 12$) 1]
F5<?Y?! F5<< 1%!CDEF V#(*=$!./,.,8() ! ML O P 5$*%!%,!CDEF!6#%/$! 7#$11 8!
! J,.,8$21:9IF5<I<(*(=$/I!
1*217(%1*=16#(%!18!,--$/$2;!0
%H(%!7(.(:1)1%9!%, 12$) 10$/19
7(*1:$ 12$.$*2$*%!,*1/$8.,*8%!
-/,+!CDEF>!
F5<?YQ CDEPWIF5< < Il VH#(*=$!(77%.99/3-'84 ML, O <$88(=$%$!-/,+!CDEF!(77%$.%1%=
! JUS-'81*=1./,.,8$218%/017%!
2$)10$/917#£$;!
F$-1*$210()'$8!(/$Z
A_A %81 Z VP
N_AZ (ue ' Z VP
1]
F5<?YS F5<<!%,CDEF V#(*=$! ~L 08 5%$*%!%,!CDEF!6#$/$! 7#(*=$!#
! V,*-1/+$2 U7(*7$))$2 B8 7,+.)$%$2!,/17(*7$))$2t
F$-1*$210()'$8!(/$Z
ANOOA Z VP IV(]GEuU
"N A Z VP lv oo
|
F5<?YQ CDEP%IF5<< | 5$/017$H(*=$! ~L0@ | 5$%9%!:9!())!CDEF!1%0,)0$2!1*!
! W7P*,6)$2=% %/(*8(7%1,*1%,!(7P* 6)$2=$!
7,+.)$%1,*
F5<?YM CDEF!%,!F5<4 53/017$IVA(*=$!7,+.)$%] ~ L, 0! 5%*%!%,!F5<!<(*(=$/1%,!
89*7#/,*18%!8%(%'8!6#%$*!*,!
F5<!8%881,*1#(8!:$$*!
*$7$88(/911YEH())$!18$/017$!
7,%*$7%1,*
6-7L@AIL | ! 6/./1H/%0$E/+#50%/ #)+| CDEDB | hes » "% & UAS 0 _
6-7L@P! =$11/,$1! 5/#(1D
|
F5<0Y=> CDEPIF5< <! JERITO'S ! ~NLS; 3 48%$2!:9!(*9!CDEF!%,!d'$/9!%#:
! 8%$%%1*=8!,-1(*9!-1$)2!1*1%#$
89%,/$212(%(18%/'7%'/$! 11964
Fo<I<(*( =$/;1"#3!(/="+$*%!
61))!:$1%#$!-1$)21%, |:$!d'$/1$2
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+1%1.)$!-1$)28!7(*!:$!d'$/1$2!
'81*=1(18.(7$!8%.(/(%$2!-,/+(%l!
Y AYW ECSs ol _ 4
(/='+$*%!84#,")21/$%'/*1())!
0()'$8!8%,/$2!-,/'%#(%!CDEF

F5<0Y?
!

F5<<!%,/CDEF
!

B$%'/IT()'$!

LS ?

"HSIF5<I<(*(=$/! 8#,)2!
1$%1410()'$8!, -/$d'$8%$2!
-1$)28;

F5<O0YO
!

CDEPY,F5<<!!
!

5$%!T()'$

LS, 0

W)),68!(*9ICDEF!%,!+,21-9!
8$%961*=818%,/$211*1%#$!F5+
<(*(=$/!-,/'%#(%!CDEF;!"#18!
+(91,%91(..)9!-,/18,+$10()'$8;!!
"#181+$88(=$!7(*:$!'8$21%,!
1%- [+196#$IF5<I<(*(=$/11*!
7(89,-1(*1('%,*,+,'818$/017$!
7#(*=$1:9!(*ICDER

F5<0Y$
!

F5<<!%,/CDEF
!

5$%!T()'$!5'77$88

NLiS: S

B$%'/*1+$88(=$!-/, +F5<!
<(H(=$/1-, 1B(TH/$A'$8%1%,!
7H(*=$1(1-1$)210()'$

F5<0YG
!

F5<<!%,/CDEF
!

i$9TOS !

ML SEG

48$21:91%H#$IF5<I<(*(=$/1%,!
d'$/9!1%#3$!8$%% HE8I-15)2!1*
%o#$18%,/$212(%(18%/ 7% /$!14
CDEF:I"#$!(/="+$*%!61))!:$!%#
-1$)219%,1:$1d'$/1$211+7)%1.)$!
-1$)2817(*:$1d'$/1$21'81*=I(!
8.(7$!8$.(/(%$2!-,/+(%l!(*2)(!
AYu ECs op _ Alsz
(I=+$*%I8#,)21/$%'/*1())!
0()'$8!8%,/$2!1*19%#(%! CDEF

F5<0OYA
!

CDER%!F5<<!!
|

B$%'/*1T()'$!

~LSh

"#$!CDEF!8#,")2!1/$%'/*10()'$8!
-1/$d'$8%$2!-1$)28;

F5<0Yl
!

F5<<!%,!CDEF
|

5%$%!T()'$

O>;L;S.L

W)),6819%#$IF5<!<(*(=$/1%,18$
%t $!. (/(+$%$/10()'$8!1*1(*9!
8.$71-17!CDEF

F5<OYH
!

CDEMlF5<<!
!

5'77$8-))1%/(*8(7%1,*

LS H

K*2L7 (%$81%#(YBIB/HHT Yo 1, *!
6(8!8'77$8-))

6.7

6.7.1

Overview

DSM messages

The message descriptions and Use Cases describadénr Hare based on multiple HNEDs in a hgrirethe
examples used to explain the message set there are 2 HNEDs in theléioimeé by “CustomerID”) with:
¢ HNED1 - the HNED already receiving a service

e HNEDZ2 - the HNED requesting to connect to a service

The format of the messages allofuture extension of the messages by addition of more paramealiee pairs.

Note: It is prgposed that these messages will be represented in XML to allow definition of the fragments to be carried.

The structure and hierarchy of the messages is defined in clause 8, and the Use Cases in clause 9 include some
examples of message sequence diagrams.
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6.7.2

6.7.2.1

MessageType=DSMO001 {
NegotiationSessionID
HNEDPriority=<Value>

}

Messages at boot time

DSMO001 - HNED ID request £tHNED to DSM Manager

Table 6.4: DSM001 Message Profiling

Element/Attribute Name ! Element/Attribute Description! Mandated/
Optional!
<$88(=%$"9.%! D e¢e P SC% " "Dili_ 8¢ « & <!
<(*(=$/'-,/'V'8%,+$/|(*2| CDEF!KF8!-,/!%#$!
7'//$*%!(7%10%$!8$881,*
D$=,%1(%1,*5$881*KF W*IKF!7,0$/1*=1%#$!%/(*8(7%1,*1%,!,:%(1*1%#9 <!
V'8%,+$/_KF!(*2ICDEF_KF;!"i#IB!8#())!:$!8%%!:9
%#$!CDERBI2$-1*$211*1"(1)$Y; 2}
CDEFJ/1,/1%9 V(//1$8!0()'$!(8!2$-1*$2!1E)$! ~;>;! <!
6.7.2.2 DSMO002 - Assignment of IDs to HNED +DSM Manager to each HNED

MessageType=DSMO002 {
NegotidionSessionID
CustomerlD=<value>
HNED_|D=<value>

}

Table 6.5: DSM002 Message Profiling

Element/Attribute Name ! Element/Attribute Description! Mandated/
Optional!
<$88(=$"9.%! D e P S§C% ™ "Diii_ EE&])N- <!
< (*(=%$/'%,!CDEF!6#17#!(/$!*$7$88(/9!%,!
89*7#/,*18$!F5<!<(*(=$/!(*2!CDEF!-,/!
7,*%1*'$2!8$/017$!*$=,%1(%1,*8
D$=,%1(%1,*5%$881*KF WHIKF!7,0$/1*=1%#$1%/(*8(7%1,*1%,!,:%(1*1%#9 <!
V'8%,+$/_KF!(*2!CDEF_KEB!2$-1*$2!11*1"(:)$; ;!
"#18IKF!8#())!:$!8$%H8AS! CIEH
V'8%,+$/KF W812$-1*$211*)$! ~;>;! <l
CDEF_KF W8I2$-1*$21'1(*)$! ;> <l
6.7.2.3 DSMO003 - HNED ID exchange +HNED to DSM Manager

MessageType=DSMO001 {
HNED_ID=<Value>
NegotiationSessionID
HNEDPriority=<Value>

}

Table 6.6: DSM003 Message Profiling

Element/Attribute Name ! Element/Attribute Description! Mandated/
Optional!
<$88(=%$"9.%! D ee P SC% ™ "Dii(l+$( *Bs%0,=(88!(! <l
1$\(881=*$2IM$;=;!$+:$22$2NICDEF_KF!-/,+1%
CDH-19%,!1%#$!F5<<!1(%!:, 0d-,/1%#3$!7'//$*%!
(79010$!8%$88M.,*;
CDEF_KF "#$1125*%01-1$/16#1 7#1#(8: $SUBBL=>$2!%,!%6# <l
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CDEF

D$=,%1(%1,*5$881,*KF WHKFI7,08/1*=19%#$1%/(*8(7%1,*1%, 1, :%(1*1%6#4 <1
V'8%,+$/_KF!(*2CDEF_KIR812$-1+$211*!"(:)$t; ?;!
"#18IKFI8#())!:$!18$%!:911%#$ICDEF

CDEFJ/1,/1%9 V(//1$810()'$!(812$-1*$21 I{)$! ~;>;! <1

6.7.2.4 DSMO004 - HNED_ID Confirmation by DSMM +DSM Manager to each HNED

MessageType=BM002 {
NegotiationSessionID
CustomerlD=<value>
HNED _ID=<value>

}
"
Table 6.7: DSM004 Message Profiling
Element/Attribute Name ! Element/Attribute Description! Mandated/
Optional!
<$88(=$"9.%! D e P SC % S 1'8IBBR!OI%#$IF5<<!%,! <l

7,5 1+1(77$.%(*7$!,-1%#$!./§881=*$2ICDEF_KF
.(88$21%,11%!-/,+1%#$!CDEF!I1*IF54Y YO;
7(/I1$8IKF8I-/, +IF54<(*(=$/1%, ICDEFI6#17#1(/$!
*$7$88(/91%,189*7#/,*18$IF5<!<(*(=$/!(*2!CDEF!
-1 7 *%1*'$28$/017$!1*$= %1 (%1,*8

D$=,%1(%1,*5$881,*KF "HSIKFI7,08/1%=1%#$1%/(*8(7%1,*1%,1,:%(1*1%6#] <1
V'8%,+$/_KFI(*2ICDEF_KFBI2$-1%$2!1*1"()$L:2:!
"#18IKF18#())!:$!8$%!:9!1%#$ICDEF

V'8%,+$/KF W8I2$-1*$2!1*19%())$! <l

CDEF_KF "#$ICDEF_KF!(8!.(88%$2!-/,+!%#$!CDEF!%,!%#$ <!
F5<<I1*IF5<YYO;!W8!12$-1*$2113H! ";>;!

6.7.3 Status synchronisation updates

6.7.3.1 DSM101 - Sychronisation of current status +DSM Manager to HNED

This message is used by the DSM Manager to synchronise the status settings of all the HN&Darastvitched

from off or standby to one of the active states, and also to be used as a method of asynchronously synchronising the
values held by the HNEDs and the DSM Manager in the event of a service status change, such as an access network
bitrate tvange or HNED priority change.

MessageType=DSM101 {
CustomerID {
HNED_ID
HNEDPriority
ServiceTypePriority
ContentModePriority
TotalAvailableBitrate

}

Table 6.8: DSM101 Message Profiling

Element/Attribute Name Element/Attribute Description Mandated/
Optional
<$88(=$"9.%! D e« P §C% " "Diii_ (E}u ~D <l
CDEF!%,!7(//9".2(%%$8!,-12$)10$/9!(*2!8%$/017$!
8%(%'8!0()'$8;!"#18!+(9!:$!'8$2!16#5*$0$/! (*9%# 1]
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#(8I7#(*=$211$;=;1(0(1)(:)$':1%/(%$I!, /(I CDEF!1
D=H% 4L %), -18%(F2:9; !
D s P §C% 2 10®T{/1$8!1*- /+(%1,4
(:,'%!%#$!CDER*2!8$/0178/1,/1905B4#$/$! %0#H9
#(0H:$5*185%!:91%FB<I<(*(=$/ ;!

V'8%,+$/KF W8I2$-1*$211*)$! ~;>;! <!
CDEF_KF W8I2$-1*$211*)$! ~;>;! <!
CDEFJ/1,/1%9 W8I2$-1*$211*)$! ~;>;! R!
5$/017$"9.$J/1,/1%9 W8I2$-1*$211*)$! ~;>;! R!
V,*%$*%<,2$J1,/1%9 W8!12$-1*$2!1(*)$! ~;>;! R!
"% ()WO(1)(:)$Q1%¥(%$ W8I2$-1*$211*)$! ~;>;! <!
6.7.4 Messages directly associated with a service selection
6.7.4.1 DSM201 - Change request tHNED to DSM Manager
MessageType="DSM201” {
CustomerlID {
HNED_ID {
NegotiationSessionID
SessionID
ServicelQ
DomainName
ServiceName
RequestedServicelD
DomainName
ServiceName
RequestedServiceLocation
RequestedServiceBitrate
}
}
}
Table 6.9: DSM201 Message Profiling
Element/Attribute Name Element/Attribute Description Mandated/
Optional
<$88(=$"9.%! D s P S§C % ?Y?_ " DEIDREF!IU5<! <l
<(*(=$/'%,17(//9! %#$!/$d'B%!-/,+!%#$!CDEF!
6#17#16(*%8!%,!8%%!".1(1*$6!7,**$7%1,*!,/!
TH(*=$!7,**$7%1,*8!16#$/$!(1:1%/(%$!7,*%$*% ]|
61))!$&18%!1-1%#$!81+.)$! 7#(*=$!18!7(//1$2!,
V'8%,+$/KF W812$-1*$2!1(*)$! ~;>;! <!
CDEF_KF W8I2$-1*$RI'()$! ~;>;! <!
D$=,%1(%1,*5$881!*KF 5$881,*KF!(88,71(%$2!61%#!7'//$*%!8%/0173! <!
%/(*8(7%UXBI2$-1*$211*!"(1) ;2!
5$881,*KF W8I2$-1*$21'1(*)$! ~; > <!
5$/07$KF W8I2$-1*$211(*)$! ~;>;! <!
5$/017$KF;F,+(1*D(+$ W812$-1*$2!11*1"(:y§b! <!
5$/017$KF;5%$/017$D(+$ W812$-1*$2!11*1"(:yHb! <!
B$d'$8%%$25%/017HKF W8I2$-1*$211*I"(:Y§I;! <!
|
B$d'$8%$25$/017$KF;F,+(1*D(*Y W8I29+$211*1"(:)$N:?! <1
B$d'$8%%$2KF;5$/017$D\(+$ W812$-1*$211*1"(:Y§P! <!
B$d'$8%%$25$/017$b,7(%1,* V,**$7%1,*14Bb!,/IKJ!(22/$88'MKJOS!,/'KJO"N! R!
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LI%!1M+:$/11./,012$2!-/,+I5Fi5 !

Aop }("Ni_u Ele ZIPZ 3 % E
0()'$8IM?1101$%7;NI8#,) 21:$11*06$/./$%$2!(8!

192'7$21.19-$/$*7$; !
I

B$d'$8%$23817$Q1%I(%$ WO()'$! %o E }A] Jv ~ "~ v AD A ] <l
$)$+$*%!,-KI5$/017$;
I

6.7.4.2 DSM202 - Change proposal +*DSM Manager to HNED
MessageType="DSM202” {
CustomerlID {
HNED_ID {
NegotiationSessionID
ProposedSessionID
ProposedServicelD
DomainName
ServiceName
}
ProposedServiceBitrate
ProposedServiceLocation
Preference
}
}
}
Table 6.10: 6-71@1 7$11/,$!"()*#%#+!
Element/Attribute Name Element/Attribute Description Mandated/
Optional
<$88(=$"9.%! D ee P SC% ~ "DTiT_ (E}u "D <!
CDEF!%,!7(8/$d'$8%8!-/,+1%#$!IF5<I<(*(=$/!
%,!%#$!CDEF!-,/I6#17#!%#$!8$/017$i8!")2
(--$7%%$2!:91%#$!8$/017$! 7#(*=$8!./,.,852!:9!%
(88,71(%$2!F5<?Y>1+$88(+$;

V'8%,+$/KF W8I2$-1*$21'1(*)$! ~;>;! <!

CDEF_KF W8I2$-1*$211*1'(:)$! ~;>;! <!

D$=,%1(%1,*5$881 ¥IKF 5$881,*KF!(88,71(%$2!61%#!(185/017$! 7T#(*=H <!
%I (*8(7%1L)*

J/,.,8$25%$881,*KH 5$/017$!2$)10%$/9!8%$881,*IKF!-,/1./,.,8$2!8%$/017% <!
K-19#$!+$88(=$!18!"8$21%,1%$/+1*(%$!%#$!8
6#17#!1(*ICDEF!18!/$7$101*=|1%#18!-1$)2!61)

L5 )(%$2! 6194 1!

J/,.,8%$25%/017$KF 5$/017$!KF!-,/1./,.,852!8$/017$;!K-1%#$!+$88(5 <!
'8$21%,!1%%$/+1*(%$!%#$!8$/017$I64#1 7#!!(*ICD
1$7$101*=11%#18!-1$)2!61))!:$!.,." ) OO%E, i |

J/,.,8$25%$/0173$K;F,+(1*D(+$ ! F,+(1*D(+$!(8!12%-1*$2!11*1"(:)$! A, 2} <!

J/,.,8%25%/017$KF;53/017$D(+$ | 5$/017$D(+$!(8!2$-1*$2!11*I"(:Y§P;! <!

J/,.,8%$25% /017$Q1%l(%$ 58$/017$!:1%/(%$!-,/1./,.,8$2!8$/017$;!K-1%#$! | <!
+$88(=$!18!"8%2!%,!%$/+1*(%$!%#$!8$/017$!4
(*!ICDEF!18!/$7$161%#18!-1$)2!61))!:$!.,.")(%$
619418 1;!

J/,.,8$25%$/017$b,7 (%1 * b,7(%1,*1-/1./,.,85218$/017%;!K-1%#3$!+$88(=$!1 R!
'8$2!1%,1%%/+1*(%$!%#3$!8%/01 731641 7#!(*!CD
/$7$101*=11%#18!-1$)2!61))!:$!.,.") GORER i ;]

J/$-$/$*79 B(*P1*=1*'+:$/1-,/!185/017$8!%,!:$!,--$/$2;!W! R!
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6.7.4.3 DSM203 - Change accept/refuse +HNED to DSM Manager

MessageType="DSM203” {
CustomerlID {
HNED_ID {
NegotationSessionID

ProposedServicelD
DomainName

ServiceName
}
Response="Accept” | "Refuse”
}
}
}
Table 6.11: 6-71@L '7$11/,$!"()*#%0#+!
Element/Attribute Name Element/Attribute Description Mandated/
Optional
<$88(=$"9.%! D e« P SC% "~ ~DTii_ (E}u ,E | <!
<(*(=9/1%,1(77%$.%!,/1/$-'881%#$! 7#(*=$!./,.,8() !
MF5<?Y?N,;
V'8%,+$/KF W812$-1*$211(*)$! ~;>;! <l
CDEF_KF W8I2$-1*$21'1(*)$! ~;>;! <l
D$=,%1(%1,*5$881 *IKF 5$881,*KF!(88,71(%$2!61%#!(185/017$! 7T#(*=H <!
%/ (*8(7%1,*
J/,.,8$25%/017$KF 5%$/017$KF!-,/1./,.,852!185/017$!6#1 7#!1#(8!:$$*! | <!
(77%.%3%$2!,/'/$-'8$2!
J/,.,8%25%/017$KFE,+(1*D(+$ ! F,+(1*D(+$!(8!12$-1*$211*1"(:)$! ; 2} <l
J/,.,8$25%$/017$KEB$/017$D(+$ 5$/017$D(+$!(8!2%-1*$211*1"(:Y§r;! <!
B$8.,*8%! s op AN %S _In ~"Z (pe _ <!
6.74.4 DSM204 - Change confirmed/cancelled +DSM Manager to HNED
MessageType="DSM204” {
CustomerlID {
TotalAvailableBitrate
HNED_ID {
NegotiationSessionID
ProposedSessionID
Response="Confirmed” | “Cancelled”
}
}
}
Table 6.12: 6-71@B!7$11/,$!"()*#%#+,
Element/Attribute Name Element/Attribute Description Mandated/
Optional
<$88(=$"9.%! <$88(=%!%% ~ ~DTid_ (E}u "D D|<!
CDEF!%,!1*- /+!1%#(%!%#3$! 7#(*=$!./,.,8()!61))!
7(//1%$2!,'98M7,*-1/+$2N!,/161))!:$!7(*73))H2;!
V'8%,+$/KF W812$-1*$211(*)$! ~;>;! <l
CDEF_KF W8I2$-1*$21'1(*)$! ~;>;! <l
D$=,%1(%1,*5%$881 *IKF 5$881,*KF!(88,71(%$2!61%#!(185/017$! 7T#(*=H <!
%/(*8(7%UKBI2$-1*$211*!"(1) ;2!
J/,.,8$25%$881,*KR 5$/017$!2$)10%$/9!8%$881,*IKF!-,/1./,.,8$2!8%$/017 <!
(812$-1*$211*1"(:)$Y; 23
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| B$8.,*8$! | s oy A4BuY _ n " vl oo _ | <1 |
6.7.4.5 DSM205 - Service Change Acknowledge *HNED to DSM Manager

Sent by both HNEDs to DSM Manager to acknowledge that the transaction is complete and the negotiation session
should be closed.

MessageType="DSM205” {
CustomerlID {

HNED_ID {
NegotiationSessionID
}
}
}
Table 6.13: 6-71@Q!7$11/,$!"()*#%#+,
Element/Attribute Name Element/Attribute Description Mandated/
Optional
<$88(=%$"9.%! D ee P SC% ~ "DTifi_ (E}u ,E|<!
<(*(=$/1%,!(7P*,6)$2=3!%#(%!%#$!%/(*8(7%1
7,+.)$%$!(*21%#$1*$=,%1(%1,*!18$881,*!8#,") 2!
7),8%2!
V'8%,+$/KF W8I2$-1*$21'1(*)$! ~;>;! <!
CDEF_KF W8I2$-1*$21'1(*)$! ~;>;! <!
D$=,%21,*5$881,*KF 5$881,*KF!(88,71(%$2!61%#!(185/01 7S 7#(*=H <!
%/(*8(7%UKBI2$-1*$211*!"(1) ;2!
6.7.4.6 DSM206 - Service Change complete +HNED to DSM Manager

Sent by a HNED when a service change has happened in which the DSM Manager was nottmeckeowledge
that the service change transaction is complete. Note that since this is a single message with no associated negotiation
session there is no “NegotiationSessionID” field.

It is assumed that “NegotiationSessionID” is used by the DSM Manager and all HNEDs involved to track the
components of any service change.

MessageType="DSM206’ {
CustomerID {

HNED_ID{
SessionID
ServicelD{

DomainName

ServiceName

}
ServiceBitrate
ServicelLocation

}
}

}

Table 6.14: 6-71@C!7$11/,$!" ()*#%0o#+!
Element/Attribute Name Element/Attribute Description Mandated/
Optional

<$88(=%$"9.%! D e« P SC% " ~DT1iDEF¢4ERSk!, <l
<(*(=9/'%,!(7P*,6)$2=3$!%#(%!%#$!8$/017$! 7#
%I/(*8(7%1,*118!7,+.)$%$;

V'8%,+$/KF W8I2$:52!1 1*I'(:)$! ~;>;! <!
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7,2*$7 %$21%;;

CDEF_KF WBI2$-1*$211()$! A;>;! <1

5$881,*KIF 5$881,*KF!(88,71(%$2161%#!(18$/017$! 7#(*=4 <!
%/(*8(7%11,*

5$/017$KF 5$/017$IKF!-,/(185/017$!%#$! COEFEME7%$2!| <!
%!

5$/017$KF;F,+(1*D(+$ W8I2$-1*$211*1"(:Y§P! <1

5$/017$KF;5$/017$D(+$ W8I2$-1+$211*1"(:Y§P?! <1

59017$Q1%l(%$ 5$/017$!:1%/(%$!-,/1(18$/017$!1%#SICDEF!#(8!| <!
7,7$7%$219%,;

5$/017$b,7(%1,* b,7(%1,*1-/./,.,8$218$/017$!1%#$ICDEFI#(8! | R!

6.7.5

6.7.5.1

MessageType="DSM301” {
CustomerlID {
HNED_ID {
NegotiationSessionlID
ParameterlD

Data value messages

DSM301 - Query value *HNED to DSM Manager

}
}
}
Table 6.15: 6-7L@AT7$11/,$!"()*#%#+,
Element/Attribute Name Element/Attribute Description Mandated/
Optional

<$88(=%$"9.%! D e« P 8C% " "Diii_ (E}u ,E <!
<(*(=$/!! 1$d'$8%147'//1$*%!10()'$!,-1.(/(+$%$/; !

V'8%,+$/KF W8I2$-1*$211*)$! ~;>;! <!

CDEF_KF W812$-1*$2!1(*)$! ~;>;! <!

D$=,%1(%1,*5$881!*KF KF!8$%!:9!CDEF!,-18$881,*!(88,71(%%$2!61%#! <!
0()'$!I$&7#(*=4!(812$-1*$211*!"(:) g, 2;11!

J(/(+$%$/KF J(/(+$%$/-,/16#17#10()'$! 18!/$d'$8%H2 <!

6.7.5.2 DSM302 - Return value +*DSM Manager to HNED

MessageType="DSM302” {
CustomerlID {
HNED_ID {

NegotiationSessionID

ParameterID <Value>

}
}
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Table 6.16: 6-7L@| [7$11/,$!"()*#%0#+,

Element/Attribute Name Element/Attribute Description Mandated/
Optional
<$88(=$"9.%! D e« P 8C% " "Diil_ (E}u ~D <!
CDEHR$%'/*1*=I7'//$*%!10()'$!,-1. (/(+$%%/;!

V'8%,+3$/KF W8!12$-1*$2!1(*)$! ~;>;! <!

CDEF_KF W8I2$-1*$211*)$! ~;>;! <!

D$=,%1(%1,*5%$881*KF KF!8$%!:9!CDEF!,-18$881,*1(88,71(%%$2!61%#! <!

0()'$!1$&7#(*=H!(812$-1*$2!11*I"(:)$Y; 2;11

J(/(+$%$/KF!gT()'$h J(/(+$%S/1(*2!7'11$*%!10()'$!! <!
6.7.5.3 DSM303 - Set value *HNED to DSM Manager
MessageType="DSM303”

CustomerlID {

HNED_ID {
NegotiationSessionID
ParameterID <Value>
}
}
Table 6.17: 6-7L@L!7$11/,$!"()*#%#+,
Element/Attribute Name Element/Attribute Description Mandated/
Optional
<$88(=$"9.%! D e« P 8C% " "Diii_ (E}u ,E <!
<(*=E$M 7,%%(1*1*=1*$6!0()'$!,-1. (/(+$%$/1%,!
e S]Jv "D DvP EX Dpos] %o
Ds op E_ % ]J]E+ u C Y% E ]

V'8%,+$/KF W8I2$-1*$211*)$! ~;>;! <!

CDEF_KF W8I2$-1*$211*)$! ~;>;! <!

D$=,%1(%1,*5%$881*KF KF!8$%!:9!CDEF!,-18$881,*1(88,71(%$2!61%#! <!

0()'$!1$&7#(*=H!(8!12%-1*$2!1*1"(:)gY; ?2;1!

J(/(+$%$/KFgT()'$h! J(/(+$%S/KF!(*210()' $1%,!: $8$%! 1*IF5<I<(*(=$I <!
6.7.5.4 DSM304 - Set value success +DSM Manager to HNED
MessageType="DSM304”

CustomerlID {

HNED_ID {
NegotiationSessionlID
Parameter|D
}
}
Table 6.18: 6-7L@B7$11/,$!"()*#%#+,
Element/Attribute Name Element/Attribute Description Mandated/
Optional
<$88(=$"9.%! D e« P S5C% " "Diido_ (E}u ~O <!
CDEFT *-1/+1*=R6#(%!%885!10()'$!,-!
(I(+$%$/1#(8!:$$*18%59%4;

V'8%,+$/KF W8I2$-1*$21*)$! ~;>;! <!

CDEF_KF W8I2$-1*$21*)$! ~;>;! <!

D$=,%1(%1,*5$881*KF KF!8%$%!:9!CDEF!,-18$881,*!(88,71(%$2!61%#! <!

0()'$!IS&7#(*=H!(8!2$-1*$211*I"(:)gY; 2; 1!
J(/(+$%$/KF J(/(+3%$/-,/16#17#10()'$'#(8!:$3$*!18%% <!
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6.7.5.5 DSM305 - Query value +*DSM Manager to HNED

MessageType="DSM305”
CustomerlID {
HNED_ID {
NegotiationSessionlID
ParameterID

}
}
Table 6.19: 6-7L@Q7$11/,$!'()*#%0o#+,
Element/Attribute Name Element/Attribute Description Mandated/
Optional
<$88(=$"9.%! D e« P 8C% " "Diifi_ (E}u ~0O <!
CDEM$d'$8%1*=!17"//$*%!10()'$!,-1. (/(+$%$/;

V'8%,+$/KF W8I2$-1*$211*)$! ~;>;! <!

CDEF_KF W8I2$-1*$211(*)$! ~;>;! <!

D$=,%1(%1,*5%$881*KF KF!8$%!:9!CDEF!,-18$881,*1(88,71(%$2!61%#! <!

0()'$!B&7#(*=4!(812$-1*$211*I"(:)gY; ?2;!!
J(/(+$%$/KF J(/(+$%$/!-,/'6#17#!0()'$!18!/$d'$8%52 <!
I
6.7.5.6 DSM306 - Return value +HNED to DSM Manager
MessageType="DSM306”
CustomerlID {
HNED_ID {
NegotiationSessionID
ParameterlD <Value>
}
}
Table 6.20: 6-7L@QA7$11/,$!"()*#%o#+,
Element/Attribute Name Element/Attribute Description Mandated/
Optional
<$88(=$"9.%! D e« P 8C% " ~Diio_ (CE}u ,E <!
<(*(=$/M 1$%'*1*=17'11$*%!10()'$!,-L. (/(+$%$/;!

V'8%,+$/KF W8I2$-1*$211(*)$! ~;>;! <!

CDEF_KF W8I2$-1*$211(*)$! ~;>;! <!

D$=,%1(%1,*5$881,*KF KF!8%%!:9!CDEF!,-18$881,*!(88,71(%$2!61%#! <!

00)'$'$&7#(*=H!(812$-1*$2!11*1"(:)gY; ;1!

J(/(+$%$/KF!gT()'$H J(/(+$%$/'(*2!17'//$*%!10()'$! <!
6.7.5.7 DSM307 - Set value =DSM Manager to HNED
MessageType="DSM307”

CustomerID {

HNED ID {
NegotiationSessionlID
ParameterID Value
}

}

!
Table 6.21: 6-7L@B7$11/,$!"()*#%#+,
Element/Attribute Name Element/Attribute Description Mandated/
Optional
<$88(=$"9.$! D e« P SC% " "“Dii6_ (E}u ~[ <!
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CDEFT,*%(1*1*=1*$6!10()'$!,-. (/(+$%%$/1%,:$!

«+§]v "DD VP EX Duos]%o

Ds op E_ % ]JE+ u C EE]
V'8%,+$/KF WB8I2$-1*$211%)$! A;>;! <
CDEF_KF WB8I2$-1*$211%)$! A;>;! <
D$=,%1(%1,*5$881, *KF KF!8$%!:9!CDEF!,-!8$881,*1(88,71(%$2!61%#! <!

00'$'$& 7#(*=9!(8!12$-1*$2!1*1" ()Y, 2.1
J(/(+$%S$/KF!IgT()'$h J((+$%S$/KF!(*210()'$!%,:$!18$%! L*IF5<I<(*(=$ <!

6.7.5.8 DSM308 - Succesfull transaction tHNED to DSM Manager

MessageType="DSM308”
CustomerlID {
HNED_ID {
NegotiationSessionID
Parameter|lD

}
}
!
Table 6.22: 6-7L@P7$11/,3!"()*#%#+,
Element/Attribute Name Element/Attribute Description Mandated/
Optional
<$88(=$"9.%! D e« P SC% " ~DIiib6_ (E}u ,E <!
<(*(=$MN 7, *-1/+1*=DoH#(%!%686!10()'$!,-!
(I(+$%%/1#(8!:$$*18%594;
V'8%,+$/KF W8I2$-1*$211(*)$! ~;>;! <
CDEF_KF W8I2$-1*$211(*)$! ~;>;! <
D$=,%1(%1,*5$881*KF KF!8%$%!:9!CDEF!,-18$881,*!(88,71(%%$2!61%#! <!
0()'$!S&7#(*=4!(8!12$-1*$211*!"(:) gL, 2;11!
J(/(+$%S$/KF J(/(+3%$/1-,/16#17#10()'$'#(8!:$$*18%% <!
6.8 Message Structure and Transport

6.8.1 Structure of the messages

All messages shall be structured in the same way, to conform with the schema sB@3Tihe elements for any
message may be included in any order within the following rules:

o All sub-elements shall be grouped with their parent element
e Elenments which are not required may be omitted

¢ Multiple DSM messages which may be associated from DSM Manager to HNED or vice versa may be combined
in a single HTTP(S) payload string, for example, the response from the DSM Manager to an HNED to a
DSMO001 requescould include a sequence of message types DSM002 and DSM101, and also DSM004 if the
DSM Manager is used to set the HNED priority. If multiple DSkssages are carried all the elements of each
DSM message shall be listed together

6.8.2 Transport of the messages

Message shallbe exchangedetweera single HNED within a home (defined the combination ofCustomerID” and
“HNED_ID”) and the DSM Manager. The messages shall be transportedverHTTP or HTTPS asdefined in RFC2616

[3]. The HTTP GET method shall be used for all message exchanges. dditleey of DSM messages based on a

peer to peer model, the HTTP response is not used to carry the DSM response message, but the DSM response message
is carried using another HTT®ET message. This means that the HNED shall host a HTTP server.
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The HTTP messages shall contain Bf&M messages defined 6 and6.7 accordingto the rules defined if.8.
Clause6.8.3 describes the schema of the HTTP transport messages

Optionally, mesage scurity and authentication shall be carried out using the methods defined in the DVB RMS/FUS
(TS 102 824)ppecificaton.

6.8.3 Message Schema

As a result of the rules defined 68 and the DSM message contents defineglirthe HTTP message scheinas
follows.

The message elements shall be prefixed using reserved characters as defin&@BBeRH@s follows:
Message type prefixed by “?”
Message elements prefixed (hierarchically) as:
Main identifiers (CustomerID, HNE_ID, NegotiationID) prefixed by ”$”
Element prefxed by “&”

[T

Message terminated by “;;

The generaiessage schema is therefore as follows:

http://’SourceAddress:[<port]’?’<MessageType> {’$Customerld="<string>} {"SHNED ID="<string>}
{*$NegotiationSession]D="<value>} {‘&’<Element>"="<value>} {‘&’<Element>"="<value>} {‘&’<Child-element
>’="<value>} {‘&’<Child-element >’="<value>}{‘&’<Element>’="<value>}’;;’

Where:
SourceAddress = address
port = associated port number (optional)
MessageType = DSM meggaidentifier, e.g. dsm101
CustomerlDas defined ir6.5.1, this is not required for all messages
HNED_ID as defined ir6.5.1, this is not required for all messages
NegotiationSessionID = NegotiationID as defined.if 1, this is not required for all meggess and may not be
present
<Element> = Elemermame as defined i®.7 or as used during a DSM negotiation
<value> = Valueas defined ir6.7 or as used during a DSM negotiation
;7 = Message terminator

For example:
A DSMO001 message might be:

‘http://Source Address:[port]?MessageTtype=DSMO001$NegotiationSessionlD=ASDF 1234 [$SHNEDPriority="2];;
A DSM306 message returning the value of a parameter following a query might be:

‘http://SourceAddress:[port]?MessageType=DSM306 $CustomerID=5678ad SHNED ID=qwertyl
$NegoiationID=123098 &TotalDSMBitrate=3500500;;

A composite message containing DSM 002 and DSM101 may be:

‘http://SourceAddress:[port]?MessageType=DSM002$CustomerID=5678ad$HNED_ID=qwertyl$NegoiationID=1230
98?DSM101$CustomerlD=5678ad$HNED_ID=qwertyl$HNEDRy=2$Service TypePriority=1$ContentModePriori
ty=2%TotalAvailableBitrate=400050050

6.9 Setting of HNED Identity (HNED _ID) for each HNED

Only one DSM Manager will be available for any service offering and therefore only a JiRbeill be provided
!
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The process by which the unique HNED_ID is set for each HNED in a home is not mandated in this present
document.
From the SD&S metadata at first bagd, as follows:

o HNED follows standard boot process defined iof §S 102034[1] to connect to the Service

Provider SD&S service.
o The HNED acquires the RMSFUSDiscovery record from the SD&S record
The DSMMProvider element of the SD&BMSFUSDiscovery” element from the Service Provider
which support®SM shall contain the addss of the DSMVanager.
o Exchange of HNED_ID by one of the following ags
f If the HNED_ID has not been passignedten theHNED requests the HNED_ID
information from the DSM Managasing the DSM001 message, as define 2 1. The
DSM Manager retumthe HNED_ID information as requested using the DSM002 message,
as defined ir6.7.2.2.
f If the HNED_ID has been prassignedtten theHNED passeshe HNED_ID informatiorto
the DSM Manageusing the DSMO00O3nessageas defined i6.7.2.3. Acceptance of this
HNED_ID will be confirmed by the DSMM using the DSM004 message.
o The DSM Manager sends a DSM101 Status Synchronisation message to the HNED, as defined in
6.7.31
o Normal HNED startu@nd operatiothencontinues

Note: The service provider may validate HiSED before exchanging the HNED_ID using means not specified in
this present document.
I
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Annex K.1Example Use Cases and the Associated
Message Sequences for Dynamic Service Management
Service

The Use Cases described below show the possible DSM behawviesponse to a subset of the possible combinations
of service change requests and other HNED DSM Manager interactions.

It is assumed that:

» The HNED_ID is allocated when the HNED powers up from the off state, and that the HNED priority is also set at
that time.

» Those values are retained by the HNED in any of the standby. states

As in the previous analysibBiINED1 is assumed toavethe highest prioritandHNED2 a lower.

Use Case UC1 - Switching on from Standby and requesting a first
service with sufficient bandwidth

HNED at powetup.

This applies to all HNEDs, the HNED is powered to an on state from the off state. This change is independent of
changes of all other HNEDs. There is sufficient bandwidth for two HD serd&lagredsimultaneously

The £quence is
1. Power on for both HNEDs (HNED1 and HNED2)
2. DVB-IPTV boot procedure (discover domain, SD&S addresses including DSMM address)
3. DSM sequence:
a. Request DSM ID = DSM001
b. Receive DSM ID = DSM002
c. Assynchronous bitrate update ( DSM18&ht to both HNEDs
4. HNEDs request services successfully
5. Assynchronous bitrate update ( DSM10dgnt to both HNEDs

This is expanded below as a DSM message sequence.

"0=>) | 7$11/,$ ! 7$11/,$! R$10%.
;<5%!

"ICDEF>!(*2ICDEF? F5<I(**,"*7$+$*% | ! F5<!I(**,"*7$+$*%0! 1*I5Fi5!
1% J+(%7* |

CDEF>1%,!F5<4 CDEF_KF!/$d'$8% F5<YY> | B$d'$8%!-,/I(*IKF

F5<<!1%,!CDEF* CDEF!KF!(881=*+$*% | F5<YY? | W881=*$+$*%)!,-1%#$!KF!%,'CDEF>
1*7)'21*=1./1,/1%9!8%$%%d1*=M?N

F5<<1%,ICDEF> Q1%/(%$!(0(1)(:1)1%9 | F5<>Y>! | F5<<!1*- /+8ICDEF>!,-1*$6!
(0(1)(:)$":1%/(%$

CDEF?!35<< ! CDEF_KF!/$d'$8% F5<YY> | B$d'$8%!-,/!(*IKF

F5<<!%,!CDEF? CDEF'KF!(881=*+%*% | F5<YY? | W881=*+$*%!,-1%#$!KF!%,/CDEF?!
1*7)'21*=1./1,/1%9!8%%%d1*=M?N

F5<<!1%,ICDEF? Q1%/(%$!(0(1)(:1)1%9 | F5<>Y>! | F5<<I1*- /+8ICDEF?!,-1*$6!
(0(1)()$!: 1%/ (948

CDEF>1%,!F5<< V#(*=$1B$d'$8% F5<?Y>l | CDEF>!(88-,/1(1*$6!,/1(121--$/$*%!
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8$/017%$
F5<<1%,ICDEF* VH(*=$! F5<?YS | VA(*=$17,*1/+$21:9IF5<I<(*(=$/ !
V,*-1/+$2U7(*7$))$R
5$/017$!7,**$7%1,*1181+(2$!%, CDEF>
CDEF?1%,IF5<I<(*(=$/! 5$/017$IVH(*=$!V,+.)$%] F5<?YQ | 5$/017$!7#(*=$UB$%H]$%$2!
CDEF?1%,IF5<4 VH#(*=$!B$d'$8% F5<?Y>l | CDEF?!(88-,/!I(1*$6!,/1(121--$/$*%!
8$/017%
F5<<1%,!CDEF? VH(*=$! F5<?YS | VA(*=$17,*1/+$21:0IF5<I<(*(=$/ !
V,*-1/+$2U7(*7$))$R
5$/017%$!7,*$7%1,*1181+(2$!%, (CDEF?
CDEF?1%,IF5<I<(*(=$/! 5$/017$IVH(*=$IV, +)$%] F5<?YQ | 5$/017$I7#(*=$U8%$%" 17 +)$%$2
F5<<1%,/CDEF* Q1%/(%3$!(0(1)(:1)1%9 | F5<>Y>! | F5<<I1*- /+8ICDEF>! -I*$6!
(0(1)()$":1%/(988
F5<<!%,/ CDEF? Q1%/(%$'(0(1)(:1)1%9 | F5<>Y>! | F5<<!1*- /+8ICDEF?! -1*$6!
(0(1)(:)$":1%/(%88

When a HNED switches between serviadsafinel change) and there is no need for more bandwidth (ex.:HD to HD,
SD to SD) or if bandwidth is released (ex.:HD to SD), then a HNED internal calculation could be made, with a simple

notification to the DSMM. Otherwise, a request should be made DSMM.

Use Case UC2 - change of service, sufficient bandwidth

Two HNEDs are in the home, both powered on and both are alceadymingservices. The lower priority HNED2

switches service. Because HNED2 does not heed more bandwidtmadntgraal calcultion is needed. There is
sufficient bandwidth fotwo HD services simultaneously.

Sequence:

1. After HNED2 has switched to Active, the user selects a service to watch on HNED?2, calculation s maide

outwhether the bitrate fits into the available bandhvi

2. Calculation outcome is positive, HNED2 will request the service

3. HNED2 will inform the DSMM about the service change: DSM206

4. Background update message is sent to both HNED1 and HNED2
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Use Case UC3 - HNED2 Requesting a service xDSM negotiation
needed

HNEDL1 is active and is receiving an HD service, HNED?2 is switched from standby to active and would also like to
connect to an HD service selected from the SD&S. HNED2 calculates that thexgffisient bitrate for the service to
be delivered without disrupting the service to HNED1.

An SD equivalent is available for the service being received by HNED1, HNED1 is requested to change HD to SD by
the DSMM but refuses to change denying HNED2ahiity to connect to the HD serviaelected andequested. There

is an SD equivalent of the service HNED2 wants to conneantbenough bitrate to make the connection to the SD
service. Based on the calculation done by the DSMM the DSMM requests HigERange the request to the SD

service. HNED2 agrees and connects to the SD service.
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Use Case UC4 - HNED1 Requesting a service xDSM negotiation
needed

2 HNEDsin the homeHNED2 active, higher priority HNED1 requests a change of service but wih@idient
bandwidthavailable HNED2is asked to change to free needed bandwidth

Sequence:
1. User selects a service to watch, calculation is nhadeork outwhether the bitrate fits in the available
bandwidth.
2. Calculation outcome is negative, HNED1 will ask the DSMM for the service: DSM201
3. DSMM will communicate ttiNED2 with a change proposal to ask for an alternative service: DSM202
4. HNED2 will accept the alternative solution and connect to the new service: DSM203
5. DSMM will confirmed the change to HNED1: DSM204
6. HNED1 will connect to the seice
7. HNED1 confirms a successful service change:DSM205
8. DSMM will inform the HNEDs about the new bandwidth availability : DSM101
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Use Case UC5 - HNED2 queries data value from DSMM

HNED2 queries the value of one of thelds held by the DSM Manager for that HNED, e.g. the connected

“ServicelD”.
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Annex K.2 Example implementation XML Schema for DSM

Datamodel

This annex contains a textual copy of the schema defined to support the data model elements as defined in clause 6 of

the present document. It may be used in a DSM Manager or HNED implementation to support the data model structure.

<?xml version="1.0" encoding="UTFB"?>

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" elenwniBefault="qualified">

<!I-- Data Mode}->
<xsd:element "DataModel>
<xsd:complexType>
<xsd:sequence>

<xsd:element "Customer™ "CustomerType/>
</xsd:sequence>
</xsd:compleType>
</xsd:element>
<xsd:complexType "CustomerType*
<xsd:sequence>
<xsd:element "CustomerID" "xsd:string'/>
<xsd:element "TotalAvailableBitrate™ "xsd:long'/>
<xsd:element "ServiceTypePriority' "DeliveryModeType/>
<xsd:element "ContentTypePriority' "ContentTypeType'>
<xsd:element "HNEDDescription" "HNEDDescriptionType'l
"unbounded/>
</xsdsequence>

</xsd:complexType>

<!-- Support elements and attributes for datamodel and for message elements

<xsd:complexType "HNEDDescriptionType>
<xsd:sequence>
<xsd:element "Session' "SessionType' "1
</xsd:sequence>
<xsd:attribute "HNED_ID" "xsd:integer/>

<xsd:attribute "HNEDPriority" "xsd:integer/>
</xsd:complexType>
<xsd:complexType "SessionType*
<xsd:sequence>
<xsd:element "ServicelD" "Textualldentifier>

"ServiceBitratesTypd>
"EquivalentServiceType!

"ServiceBitrates'
"EquivalentService'

<xsd:element
<xsd:element
"unbounded/>
</xsd:sequence>
<xsd:attribute
</xsd:complexType>

"SessionID" "xsd:integer/>

<xsd:complexType "DeliveryModeType*
<xsd:annotation>
<xsd:documentation>
Value restricted to "1(high) or "2" (low) if present.
</xsd:documentation>

</xsd:annotation>

<xsd:attribute "LMB" "xsd:integer" "2">
<xsd:attribute "CoD" "xsd:integer" "2" >
</xsd:complexType>
<xsd:complexType "ContentTypeType*
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<xsd:attributename="SD" type="xsd:integer"default="3"/>

<xsd:attributename="HD" type="xsd:integer"defaul="3"/>

<xsd:attributename="1s3D" type="xsd:integer"default="3"/>
</xsd:complexType>

<xsd:complexTypeiame"EquivalentServiceType*
<xsd:sequence>
<xsd:elementame="EquivalentServicelD'type="Textualldentifier’>
<xsd:elemenhame="ServiceBitrates'type="ServiceBtratesTypel>
<xsd:elemenbame=EquivalentServiceLocatiortype="ServiceLocation/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexTypeame="ServiceBitratesType*
<xsd:sequenceninOccurs"1" maxOccurs"unbounded*
<xsd:elemenbame="Bitrate" type="xsd:integer/>
<xsd:sequence>
<xsd:elemenhame-"Usage"type="UsageType'minOccurs"1" maxOccurs"unbounded/>
</xsd:sequence>
</xsd:sequence>
</xsd:complexType>

<xsd:simpleTypeiame="UsageType>
<xsd:restrictiorbase"xsd:string>
<xsd:enumerationalue="FCC"/>
<xsd:enumerationalue="PiP"/>
<xsd:enumerationalue="Main"/>
<xsd:enumerationalue="HD" />
<xsd:enumerationalue="SD"/>
<xsd:enumerationalue="3D"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:complexTypeame="Textualldentifier'>
<xsd:attributenrame="DomainName'type="DomainType"use="optional'/>
<xsd:attributename="ServiceName'type="Service"use="required’>
</xsd:complexType>
<xsd:complexTypeame="ServiceLocatiol™
<xsd:choicenaxOccurs*1">
<xsd:elementame=1PMulticastAddresstype="dvb:McastType/>
<xsd:elementame=RTSPURL"type="dvb:RTSPURLType/>
</xsd:choice>
</xsd:complexType>
</xsd:complexType>
<xsd:simpleTypeiame="DomainType>
<xsd:restrictiorbase"xsd:string">
<xsd:patterrvalue="((.[\n\r)*)?2(\.(.\n[\r)*)+" />
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleTypeiame"Service'>
<xsd:restrictiorbase"xsd:string'>
<xsd:patterrvalue="(.\nj\r)+"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:schema>
</xsd:schema>
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