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The text of this International Standard is based on the following documents:

CbhV Report on voting
100/2547/CDV 100/2661/RVC

e 100:

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

This In

ternational Standard is to be used in conjunction with IEC 62766-4-1.
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A list of all parts in the IEC 62766 series, published under the general title Consumer terminal
function for access to IPTV and open internet multimedia services, can be found on the IEC
website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,

e replaced by a revised edition, or

e amgnded.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside' logo on the cover page of this |publication indicates
that |it contains colours which are considered to be,-useful for the cdrrect
undefstanding of its contents. Users should therefore print' this document usjng a
coloyr printer.
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INTRODUCTION

The |IEC 62766 series is based on a series of specifications that was originally developed by
the OPEN IPTV FORUM (OIPF). They specify the user-to-network interface (UNI) for
consumer terminals to access IPTV and open internet multimedia services over managed or
non-managed networks as defined by OIPF.
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CONSUMER TERMINAL FUNCTION FOR ACCESS TO IPTV
AND OPEN INTERNET MULTIMEDIA SERVICES -

Part 4-2: Examples of IPTV protocol sequences

2 Ngrmative references

The foJlowing documents are referred to in the text in such a way that some or all ¢f their
contenft constitutes requirements of this document. For dated references, only the dition
cited applies. For undated references, the latest edition of the referenced document (in¢luding
any ampjendments) applies.

IEC 62766-4-1, Consumer terminal function for access to IPTVand open internet mullimedia
servicgs — Part 4-1: Protocols

IETF RFC 3261, SIP: Session Initiation Protocol

IETF RFC 3455, Private Header (P-Header) Extensions to the Session Initiation Protocpl (SIP)
for the|3rd-Generation partnership Project (3GPP)

IETF RFC 3588, Diameter Base Protocol
IETF RFC 3611, RTP Control ProtocelExtended Reports (RTCP XR)

IETF RFC 4825, The Extensible Markup Language (XML) Configuration Access Pyotocol
(XCAR

3GPP |TS 29.199-4, (Open Service Access (OSA); Parlay X web services; part 41 Short
messaping

Broadhland Fafum TR-135, Data Model for a TR-069 Enabled STB

3 Terms, definitions and abbreviations

For the purposes of this document, the terms, definitions and abbreviations given in
IEC 62766-4-1 apply.

4 Examples of IPTV protocol sequences

4.1 General

All the examples in this document are based on the HNI-IGI HTTP option.

1 Under preparation. Stage at time of publication: IEC CDV 62766-4-1:2016.
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4.2 IPTV service functions protocol sequences
4.21 COD Sequences
4.2.1.1 RTSP specific usage on UNIS-11 and NPI-10 for the managed model

In this example, the RTSP delivery parameters have been obtained as indicated in
IEC 62766-4-1.

The RTSP URI is: rtsp://Cluster.orangeCDN.net/chevaliers_du_ciel

The session ID is 940211290776250.

Figure|1 depicts an RTSP Procedure on UNIS-11 for managed model.

OITF Cluster CDF

Controller

1. Play >
2. Pl
ay >
3. 200 OK
4. 200 OK -
k]

5. RTP Stream
-

IEC

Figure 1 — RTSP Procedure on UNIS-11 for managed model

The call flow steps shown in.Figure 1 are described further as follows:

Step 1f The OITF sendsyan RTSP PLAY to the Cluster Controller
— PLAY risp://Cluster.orangeCDN.net/chevaliers_du_ciel
CSeq).1981
Session: 940211290776250
Step 2} The)Cluster Controller forwards the PLAY message to the CDF
~" PIAY risp:/iserver1 Cluster.orangeCDN . net/chevaliers du ciel
CSeq: 1981
Session: 940211290776250
Step 3: The CDF replies to the Cluster Controller
— 200 OK
CSeq: 1981
Session: 940211290776250
Step 4: The Cluster Controller replies to the OITF with the appropriate RTSP session ID
— 200 OK
CSeq: 1981
Session: 940211290776250
Step 5: The RTP media starts
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RTSP specific usage on UNIS-11 and NPI-10 for the unmanaged model

The following example is only one example of performing redirection at initiation using the 303
Moved message. It does not take into account the effects of Network Address Translation

(NAT).

Figure 2 depicts an RTSP Usage for COD on UNIS-11 and NPI-10.

Cluster Cluster
OITF Controller Controller CDF
Default B
1. Describe
P .
2. Moved
-
SHBSSeNibe .,4. Describe
|

5. 200 OK(/SDP
-

6. 200 OK /SDP
o}

Figure 2 — RTSP Usage for COD.on UNIS-11 and NPI-10

The call flow steps shown in figure 2 are desecribed further as follows:

Step 1}

Step 2

Step 3}

The OITF to the Cluster Controlley

— DESCRIBE rtsp://Cluster.erangeCDN.net/chevaliers_du_ciel RTSP/1.0
CSeq 1306
Accept: application/sdp

The Cluster Controller responds to the OITF indicating redirection to
Controller B

— RTSP/1.0.302 Moved Temporarily

CSegy1306

Location: rtsp://Cluster_B.orangeCDN.net/ chevaliers_du_ciel RTSP/1.0
The)OITF sends a DESCRIBE to the indicated Cluster Controller
- DESCRIBE rtsp://Cluster B.orangeCDN.net/chevaliers du ciel

Cluster

Step 4:

Step 5:

CSeq: 1979
Accept: application/sdp

The Cluster Controller chooses the appropriate CDF and forwards the DESCRIBE

message to it
— DESCRIBE rtsp://Server1.orangeCDN.net/chevaliers_du_ciel RTSP/1.0
Cseq: 1979
Accept: application/sdp
The CDF replies to the Cluster Controller with the appropriate SDP
— 200 OK
Cseq: 1979
content-Type: application/sdp
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content length: .....
1111 SDPIII

Step 6: The Cluster Controller replies to OITF with the appropriate SDP
— 200 OK

4.2.2 —Contentreportingand content reporting manmagenrent

4.2.2.1

Figure|3 shows a call flow for an OITF initiating content reporting. Below is a brief desq
of the ¢all flow.

Step 1}

Content reporting

: The IPTV control FE generates @ 200 OK that is proxied all the way to the I(

CSeq: 1979

content-Type: application/sdp
content length: ...

[11ISDP /1]

It is assumed that the OITF established a regular schedul€d*content sessiq
that the IPTV Control FE indicated its willingness to receive-content Reporti
Package (through Recv-Info header in SIP 200 OK response to the INVITE
assumed that the timer for content reporting is pre-configured.

If zapping is performed and stopped for the configured timer or in case of p
without zapping and the user settled on a channel for the configured tim
OITF issues a request to the IG for content£eporting.

The IG validates the request then issues a SIP INFO to the network includ
content Reporting Info Package to reportthe watched content.

The ASM forwards the request to the“”IPTV control FE.

from the IG to the OITF it is forwarded in an HTTP 200 OK response.
The user performs channel zapping.
The user stops zapping-and finally settles on a channel for the configured ti

This step reports theswatched content and is similar to steps 2-7.

ription

n, and
ng Info
). It is

werup
r, the

ng the

5, then

mer.

1. Scheduled Content Session established

2. Pser performs zapping, then stops for
thg configured time, or after powerup
us¢r settles op.a ehannel (without
apping) forthe'configured timer

S—HP-POST<HR <SP+ SIPHNFC-
) * ' ' ~ 4.SIPINFO (Info Package= Content Reporting)
» » 5. SIP INFO (info Package = Content Reporting)
8. 200 OK HTTP (<HTTP Headers> <SIP Headers> SIP 200 OK) 7.200 OK 62000k 0

<

9. User stop Channel Zapping for a
minimum configurable period

_

10. Report watched Content (steps 2-7)

Figure 3 — Content reporting

IEC
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4.2.2.2 Management of content reporting

Figure 4 shows a call flow for the management of content reporting. Below is a brief
description of the call flow.

Step 1: The OITF established a scheduled content and performs content reporting as
required by the IPTV Control FE.

Step 2: The OITF performs content reporting when user performs zapping then stops
for the configured time.

Step 3: The OITF issues an HTTP HNI-IG PENDING_IG request to the IG. This request
can be issued at any time after step 1.

Step 4f At some point in time, the [P TV control FE decided that it does not wagnt any

more content reporting. The IPTV control FE sends a SIP UPDATE With the
Recv-Info header set to ‘nil’ to the ASM to that effect.

Step 5 The ASM forwards the SIP UPDATE to the IG.
Step 6} The IG forwards the SIP UPDATE in an HTTP 200 OK response to the OJTF.

Steps [7-9: The OITF issues an HTTP POST request to the IG that‘includes the S|P 200
OK response. The SIP 200 OK is forwarded all the way to the IPTV contrpl FE.

Step 1P0: The user performs channel zapping and no content reporting is performef.
Step 1(1: The OITF issues an HTTP HNI-IGI PENDING_IG.réquest to the IG.

Steps [12-14: These steps request the OITF to start reporting the watched content gnd are
similar to steps 4-6. The difference is/that the Recv-Info header is|set to
content Reporting Info Package.

Steps [15-17: The OITF issues an HTTP POST request to the IG that includes the S|P 200
OK response. The SIP 200 OK is forwarded all the way to the IPTV Contfol FE.

This step reports the watched ‘content. See Figure 4 for the detailed call flow.

| 1. Spheduled Content Session established and IPTV/Control FE indicate its willingness to receive Content Reporting Info Package |

(=]

Step 1

| 2. Content Reporting is pefformmed when user stops zapping for a configurable period of time |

3. HTTP POST ( <HTTP headersf Pehding Request) ;f‘i)%gggr:?e;eﬂgzztn‘l:z OITF to

4. SIP UPDATE (Recv-info = nil)
-

S}

SIP UPDATE (Recv-info = nil)

\
6. 200 OKHTTP (<HTTP Headers>&SIP Headers> SIP UPDATE)

7. fTTP POST ( <HTTR eaders>, <SIP Headers>, 200 OK) 8.200 OK ()

v

» 9.200 OK

content fepartingAs performed

_

10. Userjperforms zapping but no |

11. HTTP POST ( <HTTP Pending i] Trigger to request the OITF to
- resume Content reporting

L 2

12. SIP UPDATE (Recv-info =

. . Content Reporting Info Package
13. SIP UPDATE (Recv-info=Content Reporting Info D R —

14.200 OK HTTP (<HTTP Headers> <SIP Headers> SIP UPDATE) ‘Package)

15. HTTP POST ( <HTTP headers>, <SIP Headers>, 200 OK} 16. 200 OK ()

» 17.2000K

I 18. Content Reporting is performed when user stops zapping for the configurable period of time

—

IEC

Figure 4 — Management of content reporting
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4.2.3 Purchase of digital media
Purchase request procedure of selected digital media related to the content

Confirmation process: After retrieving and advertising the digital media, users can select the
digital media they want to buy. When a user selects one digital media, the OITF pops up a
dialog box to let the user confirm the selected digital media for purchase purpose.

Repeat billing check: Before sending the purchase request for digital media, the OITF shall
check the user’s profile first (in order to avoid repeat billing). If the requested digital media is
already recorded in user’s profile, the OITF pops up a dialog box to let user know the repeat
billing, and then stop sending the purchase request.

If the fequested digital media is not recorded in user’s profile, the OITF sends the| HTTP
purchase request to IG, and IG generates a SIP request to IPTV Control FE through~\A$M FE,
and theén the IPTV Control FE sends the purchase request (ACR) to Charging FE-

After neceiving the purchase response (ACA) from Charging FE, and.ifVthe purchase is
succegsful, the IPTV Control FE sends digital Purchase Request to IPEWapplicationy FE to
updatel the user’s profile, and then the IPTV applications FE sends-the XCAP PUT tp IPTV
Service Profile FE to update the purchased digital media record.

After receiving the HTTP response sent from IPTV Service Profile FE, the IPTV appli¢ations
FE sends the response to IPTV Control FE. The IPTV Control FE sends the SIP 200 OK
response (with no message body) to IG through ASM, FE if purchase request syccess;
otherwjse, the IPTV Control FE sends the SIP 403 Forbhidden response (the message body is
ResultiCode that is defined in IETF RFC 3588) to IGthrough ASM FE. Finally, the IG| sends
the HT[TP 200 OK to OITF with purchase result (it.can be either “success” or Result-Code).

Figure| 5 shows the purchase request procedure of selected digital media related [to the
content.
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IPTV
OITF IG ASM IPTV IPTV Service
Control Applications Profile
I
| OITF has established a schedule content or a CoD session |
1. XCAP GET j

_2. HTTP 200 OK (user’s profile)

| Check repeat biling |

| 3. HTTP POST (SelectedDigitalMediaURI, UseriD)

‘—\
>

_14|HTTP 200 OK (Purchase Result)

4. SIP INFO gSlelectedDigilalMediaURl, UserlD)
5. SIP INFO (SelegtedDigitalMedialUR|, UserlD)

6. ACR (SelectedDigitalMediaURI, UserlD)

_ 7. ACA (Purchase result)
) 8. Digital Purchase Request (SelectedDigitalMediaURI, UspriD)

', 9. XCAP PUT ‘IlectedDigitall\J‘lediaUR , UserlD)
10. HTTP, 200 OK

‘1 1. Response

12. SIP response (200 OK or 403 Forbidden)

13. SIP response (200 OK or 403 Forbidden)

IEC

Figure 5 — Purchase request procedure of selected digital
media related to the content

Becau
suppof
IPTV C

te the purchase request happens;ifn’the period of pause during a scheduled content (if
ted) or a CoD content, the OITF has already established a session between itsglf and
ontrol FE. The SIP INFO will use this established session to transmit information about

purcha

Step 1f

Step 2}

Step 3}

se request. Below is a brief description of the call flow.

The OITF sends. XCAP GET to IPTV Service Profile FE to get the user’s|profile
about digital media.

The IPTV Service Profile FE returns HTTP 200 OK with user’s profile to QITF. If
the requested digital media is already recorded in user’s profile, the OITF[needs
to pop'up a dialog box to let user know the repeat billing, and then stop sending
thepurchase request.

The OITF sends an HTTP POST (with SelecteddigitalmediaURI, UserID) tq IG for
purchasing selected digital media.

) N | ol 11 1l

Step 4
Step 5:
Step 6:
Step 7:
Step 8:

Step 9:

ASM

Tl Lo ol OID AN D A o L 4 ol ol H Dl L)
111 1O STIIUS a ol TINTU r\cqucat \WILII OCIUbLCUUIgIldIIIICUIdUI‘\I, UbUIIU} L
FE for authentication.

The ASM FE forwards the SIP INFO (with SelecteddigitalmediaURI, UserID) to
IPTV Control FE for purchase.

The IPTV Control FE sends Accounting-Request
SelecteddigitalmediaURI, UserID) to Charging FE.

The Charging FE returns Accounting-Answer (ACA) message with purchase result
(success or fail) to IPTV Control FE.

The IPTV Control FE sends the digital purchase
SelecteddigitalmediaURI, UserID) to IPTV applications FE.

The IPTV applications FE issues an XCAP PUT request to IPTV Service Profile
FE to update user’'s profile (adds a SelecteddigitalmediaURI and/or other
information). In order to avoid falsifying the information about Purchase of digital
media in user’s profile cannot be updated by OITF.

(ACR) message (with

request (with
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Step 10:
Step 11:
Step 12:

Step 13:

Step 14:

4.2.4

4.2.4.1___ General

The P

- 15—

Forbidden including Result-Code (if purchase request failure) to ASM FE.

Forbidden including Result-Code (if purchase request failure) to IG.

Pay per view

The IG sends the HTTP response including purchase result to OITF.

The IPTV Service Profile FE returns an HTTP 200 OK to IPTV applications FE.
The IPTV applications FE returns a response to IPTV Control FE.
The IPTV Control FE returns SIP 200 OK (if purchase request success) or 403

The ASM FE forwards SIP 200 OK (if purchase request success) or 403

procedure.

4.2.4.2

4.2.4.2.1

Figure
schedl

PV stream may be protected, and the key may be retrieved in the PPV subsq

PPV service initiation without existing scheduled content session

General

Headers, SIP INVITE, §

J
A
L

1. HTTP POST( HTTP Heafers, SIP

DP)

ription

6 shows a typical call flow for watching an initiating PPV-service without an gxisting
led content session and the call flow is described in the steps below.

2.INVITE(BC servige ID, BC program ID)

8¢ HITP 200 OK(SDP)

3. Resource reservation

4..INVITE(BC service ID,

BC program ID)

5.200 OK

6. Resource commit

7.200

PK

9. IGMP Join

Step 1:
Step 2:

10. Media stream

Figure 6 — User-initiated PPV service without existing
scheduled content session

The OITF sends a HTTP POST to the IG to initiate a PPV session.

The IG validates the request and sends an INVITE to the ASM. The ASM uses the
services of the “Resource and Admission Control” functional entity to perform

resource reserva

tion.

IEC
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The ASM uses the services of the RAC functional entity to perform resource
reservation.

The ASM forwards the INVITE to the IPTV Control. Using the BC service ID and BC
program ID, the IPTV Control verifies that the user has a PPV subscription. The
IPTV Control verifies whether the program has started or not. If the program has
started and is encrypted, the IPTV Control may interact with CSP functions directly
or through the IPTV application to verify the user entitlements, and then performs
the following steps. If the program has started and is not encrypted, the IPTV
Control performs the following steps. If the program has not started, the IPTV
Control refuses the request.

The IPTV Control sends a 200 OK response to the ASM with the bandwidth

The ASM instructs the RAC to commit the reserved resources.
Finally, a 200 OK for the session setup request is forwarded to the OITFE
The IG returns the SDP to the OITF in a HTTP 200 OK response.

The OITF issues an IGMP Join request to the transport pregessing functions to
access the multicast channel for the PPV service.

The media stream is delivered to the OITF.

r initiates a switch from the PPV service to a regular'scheduled content.

scheduled content service is inside the set of channels negotiated at PPV s
n, the OITF shall send an IGMP Leave reguest to stop watching the PPV servig

send ap IGMP Join request to join the scheduled,content service.

If the
initiatia
descril]

4.2.4.2

scheduled content service is outsidevthe set of channels negotiated at PPV s
n, the OITF shall initiate a secheduled content Session Modification requ
ed in IEC 62766-4-1.

.3 User-initiated switch from regular scheduled content to PPV service

The usler initiates a switch from the regular scheduled content to a PPV service.

The Ol

4.2.4.3

4.2.4.3.

TF shall initiate~a-PPV Session Modification request as described in IEC 62766-4

User<initiated PPV service switched from the scheduled content service

1 General

.2 User-initiated switch from PPV service to a schéduled content service

ession
e, and

ession
bst as

1
—_

Figure

7.shows a typical call flow for watching a PPV service switched from the scheduled

conten

service Initiated by the user.
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—1

7 —

Scheduled Content

session established

1. HTTP POST(HTTP Hea
Headers, SIP ReINVITE,

ers, SIP
SDP)

2.Re-INVITE(BC ser

vice ID, BC program ID)
g

3. Resource modification

8. HTTP 200 OK(SDP)

9. IGMP Join

4. Re-INVITE(BC servite
ID, BC program_ID)

5. 200 0K

6. Resource commit

7.200

OK

10. Media stream

Figure 7 — User-initiated PPV service switched

from the scheduled content service

IEC

It is agsumed that the user has_established a scheduled content session. When the user
switchg¢s from the scheduled (content service to a PPV service, the OITF shall send a HTTP
POST }o the IG to modify the scheduled content session to a PPV session.

4.2.4.3.2 User-initiated switch from PPV service to a scheduled content service

The usler initiates to switch from PPV service to a regular scheduled content.

If the pcheduled content service is inside the set of channels negotiated at PPV dession
initiatign/the OITF shall send an IGMP Leave request to stop watching the PPV servige, and
send ap IGMP Join request to join the scheduled content service. |

If the scheduled content service is outside the set of channels negotiated at PPV session

initiati

on,

described in IEC 62766-4-1.

4.2.4.3.3

User-initiated switch from a PPV service to another PPV service

The user initiates to switch from a PPV service to another PPV service.

the OITF shall initiate a scheduled content Session Modification request as

The OITF shall initiate a PPV session modification request as described in IEC 62766-4-1.
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4.2.5 Network-based scheduled content time shift
4.2.5.1 User Activation for scheduled content time shift

Figure 8 shows a call flow for an IPTV end-user activating a scheduled content time shift.
Below is a brief description of the call flow (the procedure assumes that the scheduled
content to be time shifted is recorded in the network, and is thus available for time shifting).

Step 1: It is assumed that the OITF successfully established a scheduled content
session.

Step 2: The activation of time shift procedure can be triggered by the user, through a
menu selection, invoking the time shift option.

Step 3 The OITF issues a request to the IG to activate the scheduled content time
shift.

Step 4 The IG validates the request then issues a SIP re-INVITE to the.network.

Step 5 The ASM performs initial resource modification as per the incoming requést.

Step 6 The ASM forwards the re-INVITE to the IPTV Control FE.

Step 7 The IPTV Control FE performs the necessary validation)as per IEC 62766-4-1.

Steps B-18: These steps show how the unicast session is established.

Step 19: The IG forwards the SIP 200 OK to the OITF in an/HTTP 200 OK responge.

Step 20: The OITF issues an HTTP POST request to senhd an ACK.

Steps R1-24: The ACK is propagated to the IPTV Contfol server FE.

Step 25: The OITF can deploy RTSP media.control commands to start streaming the

unicast content.

| 1. Scheduled Content Session establishéd
2. User selecfs
to time shift spheduled content he is currently watching

3. HTTP POST (<HTTP headers>, <SIP headers>, SIP re-INVITE)
> 4 SIP Re-INVITE

>
>

5. Initial Resburce Modification

6. SIP re-INVITE

7. Validate request
Select appropriate CONC
where the media is held,
modify SDP as required

SMITE
\ 9. INVITE . 10.INVITE
| T Select CDf
T RTSPsetup |
13. 200 OK 12. 200 OK (RTSP $ession id)
P 14. 200 OK (RTSP Session id) —

15. 200 OK (RTSP Session id)
— 2 5

16. 200 OK (RTSP Session id)
—

17. Final Resource Modification
18. SIP 200 OK

19. 200 OK HTTP (<HTTP Headers> <SIP Headers> SIP 200 OK)
—

20. HTTP Post (<HTTP headers>, <SIP headers>, SIP ACK)
> 21. ACK »_ 22.ACK

23. ACK

24. ACK

25. RTSP Media Control

A

IEC

Figure 8 — IPTV end-user activation of scheduled content time shift
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4.2.5.2 User deactivation for scheduled content time shift

Figure 9 shows a call flow for an IPTV end-user initiating a deactivation of a sch
content time shift. Below is a brief description of the call flow:

eduled

Step 1: It is assumed that the OITF is successfully streaming a unicast session
representing a time shifted scheduled content.

Step 2: The procedure can be triggered by the user, through a menu selection,
invoking the deactivation of the time shift option.

Step 3: The OITF issues a request to the |G to activate the scheduled content time
shift.

Step 4 € IG validates the request then ISsUes a re- 0 the NetwoJK.

Step 5 The ASM performs initial resource modification as per the incomingrequest.

Step 6 The ASM forwards the re-INVITE to the IPTV Control FE.

Step 7 The IPTV Control FE performs the necessary validation as pet\JJEC 62766¢-4-1.

Steps B-18: These steps show how the unicast session is terminated.

Step 19: The IG forwards the SIP 200 OK to the OITF in an HT.TP,200 OK response.

Step 20: The OITF issues an HTTP POST request to send an ACK.

Steps 21-24: The ACK is propagated to the IPTV Control serverFE.

Step 25: OITF can issue an IGMP JOIN to join the multicast address for the last yiewed
channel.

<

«

2. User selefts
to go back f scheduled content
—>

)
3. HTTP POST ( <HTTP headers>, <SIP Headers>, SIP re-INVITE, or UPDATE
—_—
4. re-Invite or Update

>

5. Initial Resource Modification

6. re-INVITE

%
) 7. Validate request
Select appropriate CONC

.BYE

9BYE.
» 10.BYE
11. RTSP Tear Dgwn
\ R .
12.200 OK
13. 200 OK
L 14.2000K()
15. 200 OK
) 16 200 OK
\
\ 17. Final Resource Modification
18.200 OK
19. 200 OK HTTP (<HTTP Headers> <SIP Headers> SIP 200 OK)
—
20. HTTP Post (<HTTP headers>, <SIP headers>, SIP ACK)
> 21. ACK ». 22.ACK
OITF sends an IGMP 23. ACK
JOIN to the appropriate
Multicast address 24. ACK g
>
_25.IGMPJOIN
IEC

Figure 9 — IPTV end-user deactivation of scheduled
content time shift
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4.2.6 What is on TV service

Figure 10 shows a call flow for a user, with parental control authority, acquiring information
related to the content being streamed on an OITF, watched by another user under the
parental supervision of the request originator. Below is a brief description of the call flow.

Steps 1-4: These steps are optional and show how the IPTV control FE may store state
information to support the feature. Optionally this storage may be on the
presence server. The rest of the call flow describes this option.

Step 5: The OITF issues an HTTP POST request to subscribe to the Parental Control
Waiched content event

Step 6} The IG validates the request then issues a SIP SUBSCRIBE to the aetwdrk.

Step 7} The ASM forwards the request to the IPTV control FE.

Steps B8-11: The IPTV control FE validates that the user is allowed {9 ‘access the requested
information. If successful, steps 8-10 are optional and are implemented|only if
the IPTV control FE uses presence to support the feature as per IEC 627/66-1-4.

Step 1R2: The IPTV control FE generates a SIP 200 OK:if*‘the user is allowed acgess to
requested information or proxies the received-200 OK from the presence|server
if steps 8-11 are performed. The SIP 200-QK response is sent to the ASNI.

Step 1B: The ASM proxies the SIP 200 OK response to the IG.

Step 1¢4: The IG returns the SIP 200 OK:to the OITF in an HTTP 200 OK responsg.

Step 1p5: The OITF issues an HTTP HNI-IGI PENDING_IG request to the|IG in
anticipation of the incoming SIP NOTIFY.

Steps [16-17: These steps arelimplemented only if the IPTV control FE uses presence per
steps 1-4. In these steps, the SIP NOTIFY including the requested information
is sent to the IPTV control FE via the ASM.

Step 18: If preseénce is not used to support this feature, the IPTV control FE generates
the SIP NOTIFY, otherwise the received NOTIFY from the presence sqrver is
proxied to the ASM.

Step 19: The ASM proxies the SIP NOTIFY to the IG.

Step 20 The 1G forwards the SIP NOTIFY inan HT TP 200 OK response to the OITF.

Steps 21-23: The OITF issues an HTTP POST request to the IG that includes the SIP 200
OK response. The SIP 200 OK is forwarded all the way to the IPTV control FE.

Steps 24-25: These steps are optional if presence is used to support the feature.
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427

Figure
related
parent

Figure 10 — Acquiring information‘on content streamed on an OITF

What is on TV service — SMS initiated

IEC

11 shows a call flow for a user, with parental control authority, acquiring infofmation
to the content being streamed on an OITF, watched by another user under the

h| supervision of the request originator. Below is a brief description of the call flo

V.

Step 1}

Step 2}

The end-user through his cellular device issues a text message to the MSISDN
(or short-code) associated with IPTV application AS supporting the pparental
control-feature to query what content is being watched by another usgr. The
MSISDN (or short code) for this service is allocated by the SP and is gjven to
subscribers who subscribe to this service. The content of the text mesgage is
implementation specific.

The message is routed through the cellular network to the notification A§ which
implements the network side Parlay X SMS Web Service Interfaces specdified in
3GPP TS 29.199-4

Step 3:

Step 4:

Steps 5-8:

The notification AS notifies the SMS reception to the IPTV AS which
implements the application side Parlay X SMS Web Service Interfaces. The
delivery of SMS reception is done by invoking the NotifySMSReception
operation in Smsnotification Web Service Interface exposed by the IPTV AS.

The IPTV AS sends a request to the IPTV Control FE to query the content
being watched by another user. This interface is implementation specific.

The IPTV Control FE authorizes the request. Request authorization can be
achieved if the calling subscriber is validated to be the parental control
authority for the incoming request. If the request is authorized then steps 5-8
are performed only if the IPTV Control FE uses the presence server for storing
watched content by an OITF. In the case where a presence mechanism is used,
an extension of the Presence Information Data Model is needed which is
vendor specific. Other means are possible but are not described in this
specification.
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The IPTV control FE returns to the IPTV AS the requested information in a
response. This interface is implementation specific. Note that the IPTV Control
FE may return the requested information per request, or based on a
preconfigured time interval, or continuously until the stop request is received,
etc.

The IPTV AS invokes the SendSms operation in SendSms Web Service
Interface exposed by the notification AS.

Steps 11-12: The message is delivered to the cellular device through the cellular network.

Mobile
Phone

Other Delivery Notification Presence
Networks AS IPTV AS IPTV Control Server

4.2.8

1 Send SMS (What is op»TV)

2. Deliver SMS (informiton)

Figure 11 — Call flow for an SMS initiated parental control request

Parental controlfor scheduled content sequences

2. SMPP (submit_sm)

3. Parlay X SMS Web Service
(SMSNotification: NotifySmsReception)
»

” Rarent Control
Authorization

5. SIP SUBSCRIBH

4. Request (What is on. TV’
>

9. Response (Information)

10. Parlay X SMS,Web'Service
(SendSms: SendSms)

‘1 1. SMPP (deliver_sm)

IEC

Figure|12 shows adetailed call flow which takes the channel change as an example [for the

parental control cemmmand. The following is a brief description of the steps.

Step 1}

Step 2

The child is watching a scheduled content program as descrihed in
IEC 62766-4-1.

The parent retrieves information related to the watched scheduled confent as

Step 3:

described in 4.2.6.

The parent decides to block the content being watched by the child. The OITF
issues a request to the IG as described in IEC 62766-4-1 and includes the
following parameters:

e PC-Command: the command for parental control, e.g. channel change,
session teardown.

e PC-ChannelChangedTo: When the PC-Command is channel change, the
PC-ChannelChangedTo may be included. It indicates the new channel to
change to.

e PC-contentControlled: the identifier of the content being blocked by the
controller. For scheduled content, it shall be the BC service ID. Controlling
content on Demand is for future study.
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Step 4:

Steps 5-7:

Steps 8-10:

Steps 11-16:

- 23—

The IG validates the request and issues a SIP MESSAGE to the ASM as
described in IEC 62766-4-1.

The ASM routes the SIP MESSAGE to the IPTV Control Function which
validates the MESSAGE and checks whether the initiator has the right to
perform Parental Control on the other user. Then the IPTV Control function
forwards the SIP MESSAGE to the ASM as described in IEC 62766-4-1. The
ASM routes the SIP MESSAGE to the OITF of the controlled user.

Upon receiving the SIP MESSAGE, the OITF of the controlled user implements
the command according to the PC-Command as described in IEC 62766-4-1.

The response to the SIP MESSAGE is sent from the OITF of the controlled
user to the OITF of the controller via the |G, ASM and IPTV Control Function.

A

> O

TPF ASM IPTV Control g nicaticy IG
Presence Enabler
Child QITF Parent OITF
’ 1. Call flow for scheduled content ‘ !
] 2. Call flow for What is on TV. |
3. Http POST
< 4. MESSAGE <
5. MESSAGE {
>
6. MESSAGE
7. MESSAGE
4. Notification<
p Mechanism
9.IGMP Leave
4
10. IGMP Join
>
1. Http POST
+——
12.2000K R
e 13.2000K
14.2000K
e\
15.2000K _
"1 16 Http 200 i

Figure 12 — Procedure for parental control command to change channels
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4.2.9 Network:based user notification services

4.2.91 Native HNI-IGI (IMS) based user notification setup request

Figure| 18 shows a call flow for a user setting up a notification request. Below is p brief

descriptiomofthecatt-ftow:

Step 1: It is assumed that user is interacting with the EPG and made a selection for a
notification request for one of the services offered by the service provider. This
could include a broadcast reminder, or services related to recorded content
requested by the user.

Step 2: The OITF issues an HTTP POST request to the I1G to request the service.

Step 3: The IG validates the request then issues a SIP MESSAGE to the network.

Steps 4-5: The Messaging AS validates the request then forwards the request to the IPTV
Control FE via the ASM.

Step 6: The IPTV Control FE validates the request then issues a store request to the
appropriate IPTV application.

Step 7: The IPTV application validates the included schema, then issues an XCAP PUT

request to the IPTV service profile.
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The IPTV service profile returns an HTTP 200 OK to the IPTV AS.
The IPTV AS returns a response to the IPTV control FE.

Steps 10-13: The IPTV control FE generates a SIP 200 OK that reaches the IG via the ASM.

Step 14:

The IG returns the SIP 200 OK to the OITF in an HTTP 200 OK response.

User interacts with EPG to select
one of offered services

1.HTTP POST (<HTTP Headers>, <SIP Headers>, SIP MESSAGE)

—t >

14. HTTP[200 OK (200 OK)

«—

4.2.9.2

DAE-based user notification setup request

2. SIP MESSAGE (notification Request)

"3. SIP MESSAGE (Notification Request)
2 OF WEOOALS
4. SIP MESSAGE (Notification Request)
4+

5. SIP MESSAGE (Notification Request)

6. Store request)(Notification Request)
_

Validate the content
against schema

7. XCAP PUT (Notification| Request)
—_—

8. HTTP 200 OK

9. Response

10. SIP<200 OK

<

11. SIP200 OK

13. SIP 200 OK 12251P 200 0K

IEC

Figure 13-— TIMS-based user notification setup request

Figure|14 shows,avcall flow for a DAE-based user notification setup request. Below is|a brief

description of thelcall flow.

It is agsumed that user is interacting with the EPG and made a selection for a notification
request for'one of the services offered by the service provider. This could include a broadcast

reminder, or services related to recorded content requested by the user.

Step 1:

Step 2:

Step 3:
Step 4:

The OITF sends an HTTP PUT to the IPTV application to submit the notification
setup request.

The IPTV application authorizes and validates the request. Upon successful
completion of the above, it sends an XCAP PUT request to the IPTV service
profile to store the request.

The response is returned by the IPTV service profile in an HTTP 200 OK response.

The IPTV application in turn returns the response to the OITF in an HTTP 200 OK
response.
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OITF Metadata

IPTV IPTV

Control Application

User interacts with EPG to select one
of the offered services

1. HTTP PUT (notification request)

= 2. XCAP PUT (notification request)
|

3. HTTP 200 OK (result)
4. HTTP 200 OK (result) -

4.2.9.3

Figure

Below

Step 1}

Step 2}
Step 3|
Step 4}

Step 5
Step 6}

Step 7}
Step 8}
Step 9

Step 1

15 shows an IMS-based call flow for updating pending user notification requests

s a brief description of the call flow.

[=]

-4

Figure 14 — DAE-based user notification setup request

Native HNI-IGI update of pending notification requests

The OITF issues an XCAP GET request to the IPTV service profile to fe
outstanding notification requests.

The IPTV service profile returns the réquested data in an HTTP 200 OK respq
The user performs the necessary_modification.

The OITF issues an XCAP RPUT request to the IPTV service profile to stq
updated the list of pending notification requests.

The IPTV service profileLupdates the IPTV Control FE in regard to the char
the list of pending notification requests.

The IPTV Control. FE sends a update request to the IPTV application so
update its state.

The IPTV application updates its internal state.

The IPTM\application then acknowledges the request to the IPTV Control FE.
The JRTV Control FE acknowledges the request to the IPTV Service profile.
ThesIPTV Service Profile returns an HTTP 200 OK response to the OITF.

tch all
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1. XCAP GET (List of Pending Notification Services)

2. HTTP 200 OK (data)

<
<

3. Update XML
Page to delete
request

| XCAR PLT (1 List of Panding Notification Senvices)

v

5. Notify Request ()
—

8. Update Pending Requests (request ID)

7. Update
internal state

8. Response ()

<

9. Responsg’ ()
_—

10. HTTP 200 OK ()

\ IEC

Figure 15 — IMS-based update of pending notification requests

4.2.9.4 DAE-based update of pending notification requests

Figure|16 shows a DAE-based call;flow to update pending user requests.

Below |s a brief description.of-the call flow.
Step 1 The OITF issues an HTTP GET request to the IPTV application service profile to
fetch all autstanding notification requests.

Step 2 The IPEY application validates and authorizes the request. Upon suctessful
combpletion of the above, it sends an XCAP GET request to the IPTV service|profile
te'store the request.

Step 3 5(Fhe response is returned by the IPTV service profile in an HTTP 200 OK resgonse.

Step 4: The IPTV application in turn returns the response to the OITF in an HTTP 200 OK
response.

Step 5: The user performs the necessary modification.

Step 6: The OITF issues an HTTP PUT request to the IPTV application service profile to
update pending notification requests.

Step 7: The IPTV application validates and authorizes the request. Upon successful
completion of the above, it updates its internal state.

Step 8: Following that, the IPTV application sends an XCAP PUT request to the IPTV
service profile to store the updated pending requests.

Step 9: The response is returned by the IPTV service profile in an HTTP 200 OK response.

Step 10: The IPTV application in turn returns the response to the OITF in an HTTP 200 OK
response.
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1. HTTP GET (List Pending Notification Requests)

>
»

2. XCAP GET (List of Pending Notification Requests)

+—

3. HTTP 200 OK (data)
_—

4. HTTP 200 OK ()

5. Update XML
Page%delete
Reqyest
6. HTTP POST (Update List of Pending Notification Requests) |
\'
7(Update
internal state
8. XCAP PUT (Update List of Pending Notification
-—
' 9. HTTP 200 OK ()
<—
| 10. HTTP 200 OK ()
Figure 16 — DAE-based update of pending notification requests
4.2.9.5 DAE-based fetching of pending notification requests
Figure|17 shows a DAE-based call,flow for fetching all pending user requests. Below is
description of the call flow.
Step 11 The OITF issues’an HTTP GET request to the IPTV application service pr

Step 2}

Step 3
Step 4|: The IPTV application, in turn, returns an HTTP 200 OK response to the OITF.

fetch all outstanding notification requests.

The IPTVw.application validates and authorizes the request. Upon suc
completionof the above, it sends an XCAP GET request to the IPTV service
to fetchyall outstanding requests.

Thexesponse is returned by the IPTV service profile in an HTTP 200 OK respo

Requests)

IEC

a brief
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cessful
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1. HTTP GET (List of Pending Notification Requests)

>

>

2. XCAP GET (List of Pending Notification Requests)

—

3. HTTP 200 OK (data)
Y

4. HTTP 200 OK (data)

Figure 17 — DAE-based fetching of pending notification requests

4.2.9.4 Sending a notification to an OITF

Figure|18 shows a notification sent to an OITF using IMS pager.mode (SIP MESSAGE).

Below |s a brief description of the call flow.

Steps [1-2:
Step 3f

Step 4}

Step 5

Steps 6-7:
Step 8
Step 9

Steps [10-12:

The IPTV application fetches the user preference for delivering a notificg
an end-user using XCAP for that purpaose.

The OITF has an HTTP pending-request in anticipation of an in
MESSAGE.

An IPTV application that wants to send an IMS pager mode notificatior
OITF issues an HTTP POST request to invoke the SendMessage opera
the notification Services~AS (MMS Parlay X web services AS). The req
message format shalkbe IMPagerMode based on the user preference
in previous steps.

The notification services AS, issues a corresponding SIP MESSAGE to t
AS for delivery.towards the intended user.

The SIP MESSAGE reaches the IG via the ASM.
The message is sent to the OITF in an HTTP 200 OK response.

The OITF issues an HTTP POST HTTP pending request that includes t
200 OK response to acknowledge the incoming notification.

The SIP 200 OK is transferred from the |G to the notification services
the ASM.

IEC

tion to

coming

to an
ion on
uested
tched

he IMS

ne SIP

AS via

Step 13¢

Step 14:
Steps 15-16:

The notification services AS sends an HT TP 200 UK response to ih
application.

The IPTV application updates its internal state.

The IPTV application uses XCAP to update the user service profile to
the outcome.

IPTV

reflect
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Notification Services IPTV
G ASM IMAS s\vnxfsl:?vtéx . 'f::;{ion Service
OITF ) PP Profile

. XCAP GET (User Preferince for Dellvery)

2. HTTP 200 OK ()
——y

3. HTTP POST (<HTTP Headers>, Pending Request } 4 HTTP POST ge Operation — K geFormat set to IMPagierMode)
_— > " .
5. SIP MESQAGE (notification or URL) #——————————————
7.HTTP 200 OK (Message) &, .S_IP MESSAGE f
—

8.HTTP 200 OK (<HTTP Headers>, <SIP | , SIP MES: )
-

9. HTTP POST (<HTTP Headers>, <SIP Headers> Pending Request

- >
10.SIP2000K__,,| 11.SIP2000K ' 12 sip 200 0K 13. HTTP 200 OK

14. Update
intemel state .

15. XCAP PUT (Nofificalion Requests)

16. HTTP 200 OK (¥
—

IEC

Figure 18 — Sending a notification to an OITF

4.2.9.7 Sending a notification to a cellular device

Figure[19 shows a notification sent to a cellular device.

Below fis a brief description of the call flow.
Steps [1-2: The IPTV application fetches the userpreference for delivering a notificatioh to an
end-user using XCAP for that purpose.

Step 3} An IPTV application that wants\to- send an SMS notification to a cellular |device
OITF sends an HTTP POST.request to invoke the SendSms operation on the SMS
Parlay X web services AS based on user preference.

Step 4} The SMS Parlay X web*services AS submits the corresponding message|to the
SMS-SC using standard procedures.

Step 5} The SMS-SC delivers the SMS to the mobile via the cellular network.

Step 6} The SMS Parlay. X web services AS sends an HTTP 200 OK response to the IPTV
application.

Step 7} The IPTV ‘application updates its internal state.

Steps 8-9: The 4RTV application uses XCAP to update the user service profile to reflect the
outcome.

Cellulgr 4 Notification Services PTV IPTV
Mobild SMS-SC (SMS Parlay-X Anplication bervice
Device | | |  WebService) | rofile

1. XCAP GET

kL J

(user preference for delivery

3/ HTTP POST (SendSmsOperation) 2. HTTP 200 OK ()
4. SMPP () B «

5. SMS
-— 6. HTTP 200 OK

B
L

7. Update
internal state

8. XCAP PUT (Notification Requefts)
9. HTTP 200 OK () -

o

IEC

Figure 19 — Sending a notification to a cellular device
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4.2.10 Content bookmarking

4.2.10.

1 Content bookmarking in a scheduled content session

Content bookmarking in a scheduled content session essentially represents a mark in a file
stored in the network for the scheduled content. As such, it is a pre-requisite that the
scheduled content be stored in the network for any bookmarking to be available for a
scheduled content. The stored bookmarking hence will be a pointer in the network stored
scheduled content.

Figure 20 shows a call flow for a user requesting a content bookmark to be stored within a
scheduled content session. This call flow assumes that the scheduled content is already

stored

Step 1}

Step 2}
Step 3}
Step 4
Step 5}
Step 6}
Step 7}

Step 8|

Steps

Step 1(1:

9-10:

N the network. below IS a Dbrier description of the call Tlow.

As a pre-requisite it is assumed that the user has established a“sch
content session and is watching content. At some point in time, the user i
request to bookmark the content. The OITF issues an HTTP POST req
store content bookmark.

The IG validates the request then issues a SIP INFO to the'network includ
content Bookmark Info Package.

The ASM forwards the request to the IPTV Control RE;

The IPTV Control FE validates that the usérVvis allowed storing d
bookmarks. Following that, the IPTV Controlt® FE issues a request
bookmark IPTV application to store the information.

The bookmark IPTV application verifies(if‘the selected content is stored
network and as such available for bookmarking.

If the scheduled content is avajlable for bookmarking, the bookmark
application server issues an XCAP-PUT request to the IPTV Service Profil

The IPTV Service Profile returns an HTTP 200 OK to the bookmark
application.

The bookmark IPTV application returns a response to the IPTV control FE
The IPTV control FE-generates a SIP 200 OK that reaches the IG via the A
The IG returns the)SIP 200 OK to the OITF in an HTTP 200 OK response.

duled
sues a
lest to

ng the

ontent

to the

in the
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W

IPTV
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OITF has established a Scheduled Content Session

>

User requests
a bookmark
e

1. HTTP POST (Info-Event TV-Bookmark, option)

A

2.The IPTV control
server must
determine that this
program is available
for bookmarking l

3. XCAP put (TV-Boekmark other data)
_

4. 200 OK

5. HTTP 200 OK

4.2.10j2 Content bookmarking in a CoD session

Figure 20 — Content Bookmarking in a scheduled content session

IEC

Figure|21 shows a call flow for. a user requesting a content bookmark to be stored within a

content on demand session. Below is a brief description of the call flow.

Step 1}

Step 2
Step 3|
Step 4}

As a pre-reguisite it is assumed that the user has established content on
demand §éssion. At some point in time, the user issues a request to bopkmark
the content. If the OITF does not have information about the offset, th¢ OITF
issues.an RTSP GET_PARAMETER request.

The response including the offset is returned in an RTSP 200 OK respongpe.
The OITF issues an HTTP POST request to store content bookmark.
The IG validates the request then issues a SIP INFO to the network in¢luding

Step 5:
Step 6:
Step 7:
Step 8:

Step 9:
Steps 10-11:
Step 12:

+h + + P 1 lelaf n [}
uare CUTTLTCTIU DUURNTTITIArn 1immuoui G\JI\GHU.

The ASM forwards the request to the IPTV control FE.

The IPTV control FE validates that the user is allowed storing content
bookmarks. Following that, the IPTV control FE issues a request to the
bookmark IPTV application to store the information.

The bookmark IPTV application issues an XCAP PUT request to the IPTV
Service Profile.

The IPTV Service Profile returns an HTTP 200 OK to the bookmark IPTV
application.

The bookmark IPTV application returns a response to the IPTV control FE.
The IPTV Control FE generates a SIP 200 OK that reaches the IG via the ASM.
The 1G returns the SIP 200 OK to the OITF in an HTTP 200 OK response.
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OITF has established a CoD Session

-

User request a
bookmark
—_—
1. RTSP GET_PARAMETER (position) L
2200 OK-{pesition=x)
‘. _________________________________________________________ b

3.HTTP POST (<HTTP Headers>, <SIP Headers>, SIP INFO)

4. SIP INFO (info-gvent= Content Bookmark)

5. SIP INFO (info-event = Content Bookmark) |
—

6. Bookmark request (Content Bookfhafk)

7. XCAP put (Content\Bookmark)
‘—

8. HTTP 200 OK
| 9. Response ()
¢ 10. SIP 200 OK
11. SIP 200 OK
1. HTTP 200 OK (200 OK)
—

IEC

Figure 21 — Content bookmarking in a content on demand session

4.2.10J3 Content-related bookmark-retrieval

Content-related retrieval allows a-user to retrieve all the bookmarks previously set agaipst the
conten; item the user had chosen for viewing. For example, the user watches a show, and

sets bookmarks on some terrific scenes so that they may be reviewed later. Some timg later,
when the user wants to review the show, the user requests the content for viewing.|At the
same f{ime, all the bookmarks for that content item are transferred from the network|to the
OITF, &nd the user can watch from any of the bookmarked points.

Figure|22 shows a-call flow for a user retrieving a list of content bookmarks. Below is|a brief
description of the call flow.

Step 1} The OITF sends a HTTP POST to the IG to initiate a COD session with tHe user
ID (impu in the X-OITF-From header), COD content ID and SDP Offer for ¢ontent
delivery channel and content control channel.

Step 2: The IG validates the request and sends an INVITE to the IPTV Control via the
ASM to set up a CoD session with the user ID, COD content ID, and SDP Offer.
The ASM uses the services of the “Resource and Admission Control” functional
entity to perform resource reservation.

Step 3: The IPTV Control sends an XCAP GET to retrieve the user’s service profile and
bookmark list with the content ID and user ID retrieved from the INVITE request.

Step 4: The IPTV Service Profile returns 200 OK to the IPTV Control with the user’s
service profile and bookmark list related to the content ID for the user, and the
IPTV Control FE uses the user’s service profile data to check the service rights for
the requested service.

Step 5: The IPTV Control validates the request, selects the appropriate CDNC for the
requested content, and sends the INVITE to the CDNC via the ASM. The CDNC
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then selects the CC and sends the INVITE to the CC, which selects the CDF and
sends the RTSP SETUP to the CDF.

Step 6: The CDF returns an RTSP 200 OK to CC, which returns a SIP 200 OK to CDNC,
which returns the 200 OK to the IPTV Control via the ASM.

Step 7: The IPTV Control returns the SDP Answer in the 200 OK to the IG via the ASM.
The ASM instructs the “Resource and Admission Control” FE to commit the
reserved resources.

Step 8: The IG returns the SDP Answer to the OITF in an HTTP 200 OK response.

Step 9: The IPTV Control sends a SIP INFO to the IG via ASM with the Bookmark list.

Step 10: The IG returns the Bookmark list in an HTTP 200 OK response.

Step 11: The IG returns 200 OK to the IPTV Control via ASM.

Step 12: The OITF displays the bookmark list to the user, and the user\'selegts the
bookmark from which the user wishes to start viewing the content.

IPTV
IPTV CDNC/CC/ .
[ QITF ] [ IG } [ RAC ] [ ASM ] [ Control J [ CDE ] [ Serv_lce
Profile
1. HTTP POST(HTTP Headers,
SIP Headers,SIP INVITE, SDP)
2. SIP INVITE |(user ID,
content ID,[SDP)
Resource reservation
. SIP INVITE({iser

8| H

ID, content I1D,SPP)

g 3. XCAP GET (uper ID,content ID)

4.2000K (service profile,
bookmark lisf)

SIP INVITE (user
, content ID,SDP)

5. SIP INVITH (user
1D, content 1D}, SDP)

g

6. SIP2000K (§DP)
6. SIP2000K (SDP)

7.81P2000K (SIpP

Resource commit

TTP2000K(SBH

). 7. SIP2000OK (SDP)

HTTP Pending

10.HTTP 2000K[ ™

(bookmark lisf)

9. SIPINFO ( bookmark list)

9. SIPINFO (bog

kmark list)

11.2000K

HTTP Pending

>

2000K

5
v

12. Display the bookmark list and the user selects to start from one of the bookmarks

4.2.10.4

Figure 22 — Content-related bookmark retrieval

Content bookmark update (DAE-based)

IEC

Content bookmark update (e.g. for deleting a stored bookmark) is essentially achieved
through XML re-writing of the IPTV user Service Profile content bookmarks. It includes three
steps: first all the content bookmarks are retrieved from the IPTV Service Profile; next the
end-user performs the necessary update; and finally the updated content bookmark(s) is
saved in the IPTV Service Profile.
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Figure 23 shows a call flow for updating a content bookmark. Below is a brief description of
the call flow.

Step 1:

Step 2:

Step 3:

Step 4:

The OITF sends an HTTP GET to the bookmark IPTV application to retrieve the
IPTV content bookmarks.

The bookmark IPTV application validates and authorizes the request. Upon
successful completion of the above, it sends an XCAP GET request to the IPTV
Service Profile to fetch the end-user stored content bookmarks.

The response is returned by the IPTV Service Profile in an HTTP 200 OK
response.

The bookmark IPTV application in turn returns the response to the OITF in an

Step 5
Step 6}

Step 7}

Step 8|
Step 9

1. HTTP GET (Content Bookmark) {

HTTP 200 OK response.
The user performs the necessary updates.

The OITF sends an HTTP PUT to the bookmark IPTV application,‘to” update the
IPTV user content bookmarks.

The bookmark IPTV application validates and authorizes the request. Upon
successful completion of the above, it sends an XCAP PUTrequest to the IPTV
Service Profile to store the updated content bookmarks.

The IPTV Service Profile returns an HTTP 200 OK response.

The bookmark IPTV application in turn returns¢tovthe OITF an HTTP 200 OK
response.

>

2. XCAP Get (Content Bookmark)
4'—

3. HTTP 200 OK (dsta)
-—_ >

4. HTTP 200 OK (data)

5. Updgte XML
Page tq delete

Book{nark

6/HTTP PUT (Content Bookmark)

>

7. XCAP PUT (Content Bookmark)
‘—

A

8. HTTP 200 OK ()
—_—

9. HTTP 200 OK ()

IEC

Figure 23 — Content bookmark update
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4.2.11

42111

Personalised channel

PCh profile configuration

Figure 24 depicts the call flow for configuration of the personalised channel where the IPTV
application generates the personalised content guide at the user’s request based on the user
profile and content metadata.

The user can update the personalised content guide with their own preferences as well.

The following is a brief description of the steps.

Step 1}

Step 2}

Step 3|

Step 4

Step 5

Step 6}

Step 7}
Step 8

Upon user request for creating a new PCh profile, the OITF sends an HRT
carrying the user ID to the IPTV application to request configuration of\th
The request is sent through the UNIS-6 reference point.

The IPTV application sends an XCAP GET via the NPI-17 reference point
IPTV Service Profile with the user ID. The IPTV Service Profile’responds
200 OK including the user’s IPTV service profile.

The IPTV application checks the user’s rights for the PCh\service and in
with the IPTV Metadata Control via NPI-33 to generaté a personalised d
guide based upon user preference, etc., and creates related information, e.
ID.

The IPTV application applies local policy or(interacts with other enti
generate the personalized content guide conferming to the user profile, e.
preference or watching habits.

The IPTV application sends a 200 OK.to the OITF with the PCh content
containing PCh ID, selected content©\IDs and related time schedule and
related information.

Upon user request to update .their PCh profile, the DAE in the OITF se
HTTP PUT to the IPTV application to update the PCh content guide. Th¢
application stores the PCh™information in the IPTV Service Profile via

reference point.

The IPTV application/sends HTTP 200 OK back to the OITF.

If supported by the’OITF, the DAE may be used to set up any necessar,
PVR.

GET
e PCh.

to the
with a

leracts
ontent
g. PCh

ies to
). user

guide
other

nds an
e IPTV
NPI-17

y local
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Figure 24 - Signalling' flow of PCh configuration

PCh service provision

Figure| 25 depicts the call flow.for PCh service provision, where a single unicast gession
betwegn the ITF and the network is established for multiple items provided by the ng¢twork,

regard|ess of the content types (scheduled content item or content-on-demand item).

The following is a brief description of the steps.

Step 1}

Step 2}

Upon «wser request for viewing their Personalised Channel, the OITF sepds an
HTTPYOST to the IG, carrying the required HTTP headers, the SIP headerg, PCh
ID=and unicast SDP Offer for PCh session initiation.

The IG validates the request coming from the OITF.

Step 3:

Step 4:
Step 5:

Step 6:

Step 7:

The TG construcis the out-going SIP INVITE using the SIP headers irom the
received HTTP POST, and sends it to the IPTV Control via ASM. The request
includes the PCh ID and corresponding unicast SDP offer.

The IPTV Control validates the request.

The IPTV Control retrieves the related PCh information (e.g. list of content to be
played with the time schedule of each item) from the IPTV application.

The IPTV Control terminates the incoming SIP INVITE and constructs the
corresponding SIP INVITE as a SIP B2BUA. The out-going SIP INVITE contains the
content ID (e.g. BC Channel ID or COD content ID) to be played inside the PChld.
Finally, the IPTV Control sends it to the CC via the ASM and the CDNC.

The CC sends the RTSP SETUP towards the appropriate CDF for the upcoming
PCh item.
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Step 8: The CDF prepares the delivery of the indicated PCh item. If the requested PCh item
is BC Program and the CDF doesn’t cache the content, the CDF may fetch the
content, e.g. join the associated multicast group.

Step 9: Following that, the CDF returns an RTSP 200 OK to the CC, carrying the RTSP
session ID established between CC and CDF.

Step 10: The SIP 200 OK is sent from the CC to the ITF via the CDNC, IPTV Control and
ASM. The response includes the SDP answer for the PCh session initiation. The
response also includes the RTSP session ID generated by the CC, for the RTSP
session established between the OITF and CC.

Step 11: The IG returns a HTTP 200 OK to the OITF, carrying the unicast SDP answer and
RTSP session ID.

Step 12: The OITF issues a RTSP PLAY to the CC for the content control of PCh. The
request includes the received session ID.

Step 1B: The CC sends the RTSP PLAY to the CDF upon reception of RTFSP”PLA)Y from
OITF.

Step 14: The content is delivered from the CDF to the OITF throughCa unicast delivery
channel.

Step 16: When the time comes for a PCh content switch, e.g.\@etermined by the IPTV
application, IPTV Control is informed of such event.

Step 16: The IPTV Control initiates a unicast session madification procedure for gontent
switch control message, via the ASM, CDNC, and CC, to request that the CDF
switch to the new content using the next conient ID (e.g. BC Channel ID ¢r CoD
content ID) and related parameters, e.g. the“switch time.

After the session is modified, the CC sends a RTSP PLAY to the CDF td begin
delivery of the next PCh content.

Step 17:

~

Step 1

(=]

The new content is delivered to the\OITF using the same content delivery channel
which was established in the PCh session initiation phase.
Note that no RTSP PAUSE :isoneeded during the period when the PCh ¢ontent
switch is being enforced. Delivery of on-going PCh content will not be stopped until
the RTSP PLAY in step 1Fis successfully accepted by the CDF, after which the
CDF replaces the onrgoing PCh content with the upcoming PCh content and
continues the delivery:

Step 1

O

When there is overlap between the current content and the upcoming ong, e.g.
detected by th&slPTV application, the IPTV Control is informed of such an evant.

NOTE 1| Overlap handling.is for further study. The method described here is provided as an examplg of one
possiblel way to perform_ overlap handling.

Step 20: The ARTV application determines the location of the PVR (Local PVR or nPVR) to
be used for recording the overlapped contents.

Step 2[1:/,Fhe IPTV application triggers the initiation of the procedure to start an nPVR or a
Local PVR, based on the user’s choice, or SP policy, or ITF capability.

NOTE 2 In the case of scheduled content, there is the possibility that an end of program cue signal is embedded
in the content. Generally this is used for advertising, however, it can also be used to detect the end of programs
that run long or short of their scheduled time (for instance, awards shows or sporting events).
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[

»
13. RTSP PLAY (PCh item ID)
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<
-
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| 16. Sending PCh content switch control message
17. RTSP PLAY (PCh item ID)
—>
18. Unicpst PCh content delivery
-
<

>19. PCh Overlap Detected

>20. Determine NPVR or LPVR

| Z T Procegures for NPYRTOr cPvR |

IEC
Figure 25 — Signalling flow of PCh service setup
4.2.12 Local PVR
4.2.12.1 Local request for service provider controlled local PVR recording
Based on the EPG, the user decides to set up the recording of a program (immediate or

scheduled). The recording is performed on Local Storage, under the control of the IPTV
Service Provider.

It is also possible to achieve this procedure through a DAE application interacting with an
IPTV application directly, but this is not described in 4.2.12.1.
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Figure 26 shows a call flow for a local PVR recording session.

The following is a brief description of the steps in the flow.

The user, based on information provided by the EPG, orders the recording of an available
scheduled content item scheduled for future multicast delivery.

NOTE 1
Step 1:

Immediate recording is analogous to scheduled recording with the timer set to 0.

The OITF makes a request to the IG to capture the particular scheduled content
item selected by the user. During this step, the OITF gives appropriate parameters
to the IG to identify the Request Type as “SetUpRecordingOrder”, the BCServiceld,

NOTE 2

Step 2}

Step 3

Step 4}
Step 5}

Step 6}
Step 7|
Step 8

Step 9}

Step 1P0:

the Programld, and relevant iiming information such as ProgramSiaftTime,
ProgramDuration, etc. The OITF also indicates the TargetDevicelD| The
TargetDevicelD identifies the OITF on behalf of whom the request is\made. The
request shall include also the storage recording mode (local) and if ityis‘a scheduled
Recording (“SR” as used in this example, and not an immediate recording rg¢quest,
“IR”).

The Request Type can be of several types: set up a recording order, cangel‘a recording order, |delete a
recorded content, edit a recording order, and view a recording order.

The 1G transforms the HTTP POST request from step 1 into a SIP MESSAGE
request with appropriate parameters defined by step71, and sends it to th¢ IPTV
Control via the ASM in the IMS core network.~The IPTV Control receives the
request, acting as a Terminating SIP UA.

The IPTV Control queries the IPTV Service Profile FE to retrieve the IPTV $ervice
and User Profiles, to fetch the user related.PVR settings.

The IPTV Service Profile FE returns the\lPTV User Profile to the IPTV Contro|.

The IPTV Control verifies that the\user is subscribed to the service. The IPTV
Control verifies that there is no_active Capture Order for the same Program. The
IPTV-Control verifies that the user is allowed to set up a scheduled Recording order
in the Local mode. When thé“local mode is initiated, the IPTV Control verifles the
recording capabilities of the' target local PVR and its settings (spare limits [n time
and volume).

Then, the IPTV Control confirms the Capture Request to the IG via the ASM.
The IG transforms the SIP 200 OK into HTTP 200 OK and sends it to OITF.

The IPTV Control sends a SIP MESSAGE to the IG via the ASM with BC Seryice Id,
the Program’ Id, and relevant timing information such as ProgramStartTime,
ProgramDuration, etc.

A HTTP 200 OK in sent to the OITF in response to the HTTP Pending IG Reqluest.

A new HTTP Pending IG request is sent by the OITF with a SIP 200 OK resp¢nse in
the HTTP message body. The IG sends the SIP 200 OK, in response [to the

roacaivad SID MEQQA L +-o tha IDT\/ OCanteral \sio tha ACQN]

o
TCCCTV O OO WVIE OO vOoOT=, tOtr eI vV oOTmtroTrvic triC7 votvs

Step 11:

Step 12:
Step 13:
Step 14:

Step 15:
Step 16:

Upon reception of the confirmation response, the IPTV Control updates the IPTV
User Profile status for PVR to “Order Captured”, meaning that the order is pending
execution.

The IPTV Service Profile FE updates the PVR Status Flag to “Order_Captured”
together with related info: Program and BCServiceld.

The OITF starts a counting down timer up to the expected time the program is
scheduled to start. At the start time of the scheduled program, the OITF sets up a
scheduled content session.

The OITF joins the multicast channel.
The OITF starts recording when it receives the IP flow.
When the program is over, the OITF stops the recording.
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Step 17:

Step 18:
Step 19:
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When the recording finishes, the OITF leaves the channel and tears down the
scheduled content session. Within this tear down process, the OITF reports back to
the IPTV Control the result of the recording, together with the
“spare_limit_in_volume” and “spare_limit_in_time” values for the specific user (the
UserlD is also provided).

The IPTV Control updates the metadata records specific for PVR.

The IPTV Control updates the IPTV User Profile PVR Status Flag to
“ProgramRecorded”, together with related info: ProgramID and BCld.

At this point, since the content is stored in the OITF, no further interaction is necessary
between the OITF and other network entities to either access or play the recorded content.
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4.2.12.2 Remote request for service provider controlled local PVR recording

Remote requests for recording allow an authorized user to perform PVR requests from an
OITF different than the one used for recording.

Figure 27 shows a call flow for a remote request for a local PVR recording session.

The following is a brief description of the steps in the flow.

Pre-requisite: = The user, based on information provided by the EPG, orders the recording
of an available scheduled content program scheduled for future multicast delivery

-
Or-oTtri Z.

Step 1} The OITF makes a request to the IG to capture the particular scheduled‘g¢ontent
item selected by the user. During this step, the OITF gives appropriate\parameters
to the IG to identify the Request Type as “SetUpRecordingOrder’, the
BCServiceld, the Programld, and relevant timing information su¢h as
ProgramStartTime, ProgramDuration, etc. The OITF also indicates the
TargetDevicelD. The TargetDevicelD identifies the Local PVR (OITF) on bghalf of
whom the request is made, in this case OITF 2. The requést shall include also the
storage recording mode (local) and if it is a scheduled Recording (“SR”, as|in this
example, and not an immediate recording request, “IR%).

Step 2 The IG transforms the HTTP POST request from step 1 into a SIP MESSAGE with
appropriate parameters defined by step 1, and sends it to the IPTV Control jvia the
ASM in the IMS core network. The IPTV Cofitrol receives the request, acjing as
Terminating SIP UA.

Step 3} The IPTV-Control queries the IPTV Service Profile FE to retrieve the IPTY User
Profile of User 2, to obtain the user-related PVR settings.

Step 4 The IPTV Service Profile FE returns the IPTV User Profile to the IPTV Contiol.

Step 5 The IPTV Control verifies that*User 2 is subscribed to the service. The IPTV
Control verifies that there is\no active Capture Order for the same Program. The
IPTV Control verifies that)the user is allowed to set up a scheduled Regording
order in the Local mgde. When the local mode is initiated, the IPTV Control
verifies the recording-¢apabilities of the target local PVR and its settings |(spare
limits in time and\volume). The IPTV Control verifies that User 1 can record on
behalf of User 2.

Step 6} Then, the IRTV Control confirms the Capture Request to the I1G via the ASM,
Step 7| The IG transforms the SIP 200 OK into an HTTP 200 OK and sends it to the| OITF.

Step 8| The 4PTV Control sends a SIP MESSAGE to the same or another IG via thg ASM,
with Jthe TargetDevicelD, BC Service Id, the Program Id, and relevant|timing
information such as ProgramStartTime, ProgramDuration, etc, and also indlicates
the InitDevicelD. The InitDevicelD identifies the OITF who initiates the $ervice
capture request, in this case OITF This message includes the dtorage
requirements to be checked by OITF 2.

Step 9: A HTTP 200 OK is sent in response to the HTTP Pending IG request.

Step 10: A new HTTP Pending IG is sent by OITF 2 with a SIP 200 OK response in the
HTTP message body.

Step 11: The IG sends the SIP 200 OK to the IPTV Control via the ASM.

Step 12: Upon reception of a confirmation response, the IPTV Control updates the IPTV
User Profile status of User 2 for PVR to “Order Captured”, meaning that the order
is pending execution.

Step 13: The IPTV Service Profile FE updates PVR Status Flag to “Order_Captured”
together with related info: Program and BCServiceld.

Step 14: OITF 2 starts a counting down timer up to the expected time the program is
scheduled to start. At the start of the time of the scheduled program, OITF 2 sets
up a scheduled content session.
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Step 15:
Step 16:
Step 17:
Step 18:

Step 19:
Step 20:

OITF 2 joins the multicast channel.
OITF 2 starts recording when it receives the IP flow.
When the program is over, OITF 2 stops the recording.

When the recording finishes, OITF 2 leaves the channel and tears down the
scheduled content session. Within this tear down procedure, OITF 2 reports back
to the IPTV Control the result of the recording, together with the
“spare_limit_in_volume” and “spare_limit_in_time” values for the specific user (the
UserlD is also provided).

The IPTV Control updates the metadata records specific for the PVR.
The IPTV Service Profile FE updates the PVR Status Flag to “ProgramRecorded”,

together with the related info: Program ID and BCId.

NOTE |f the OITF is using a DAE application to talk to the IPTV application, then steps 8 through 9 can be

replaced by a HTTP 200 OK sent in response to a HTTP Pending IG request from the OITF.
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4.2.13 Network PVR (nPVR) (managed model)

4.2.13.1 OITF-initiated nPVR recording — Synchronous method

Based on the

EPG, the user decides to set up the recording of a program (immediate or

scheduled). The recording is performed on network storage, under the control of the IPTV
service provider.

Figure 28 shows a call flow for the synchronous method of setting up a nPVR recording

session.

The foltewirg

Step 0}

Step 1}

Step 2

Step 3}
Steps 4-5:

Step 6}

Step 7|

Step 7j:

a—a-briaf d
T —d

The user, based on information provided by the EPG, orders the recording of
an available Program scheduled for multicast delivery in the future, Immediate
recording is analogous to scheduled recording, with the timer set to 0.

The OITF makes a request to the IG to capture the particular scheduled
content item selected by the user. During this step, the OITF gives apprppriate
parameters to the IG to identify the Request Type asc{SetUpRecordingDrder”,
the BCService Id, the Programld, and relevant timing information sifich as
ProgramStartTime, ProgramDuration, etc. The request shall include also the
storage recording mode (“network”, in this example). The Request Type fan be
of several types: set up recording order, caneel a recording order, or delete a
recorded content.

The IG transforms the HTTP POST reduest from step 1 into a SIP MES$SAGE
request with appropriate parameters-defined by step 1 and sends it to the ASM
in the IMS core network.

The IPTV Control receives the request, acting as Terminating SIP UA.

The IPTV Control queries thePTV Service Profile FE to retrieve the IPT)V User
Profile, to obtain the user.related PVR settings.

The IPTV Control verjfies that the user is subscribed to the service. The IPTV
Control verifies that there is no active Capture Order for the same Progijam for
this user. The IRT\W Control verifies that the new item to be recorded dqes not
exceed the user’s storage quota. The IPTV Control verifies that the signalled
Storage mode .is according to the User settings. Optionally, based on $ervice
Provider determined criteria, the IPTV Control could override the PVR Storage
mode signalled by the OITF.

The IRTV Control confirms the Capture Request to the OITF via the A§M and
the~lG, and starts timing management procedures, which would include a timer
that counts down to the expected time the program is scheduled to start.

The IPTV Control issues a SIP MESSAGE with the response of NPVR request
(Order Captured) to the OITF via ASM and IG.

Step 8:

Step 9:
Step 10:
Step 11:

The IPTV Control updates the IPTV User Profile status for PVR to “Order
Captured”, meaning that a recording order is pending execution.

The IPTV Service Profile FE updates PVR Status Flag to “Order_Captured”.
The IPTV Control answers back to the user with a 200 OK response.

At the start of the time of the scheduled program (or when the timer to order
the recording of a Program on a channel expires), the IPTV Control issues an
Order_Record_Request, of type “Start”, to the selected content Delivery
Network Function. The request includes the appropriate parameters such as
BCServicelD, ProgramlD, etc.

NOTE Upon reception of more than one request for the same network PVR recording session (BCSevicelD,
Program ID), the IPTV Control, based on local policy, may issue only one Order_Record_Request of type “Start”. In

this case, the CRI
Step 12:

D will be updated for each of the requestor’s service profile and metadata.

The CDNC assigns the CC function that will handle the INVITE for nPVR.
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Step 313:
Steps 34-35:
Step 36:
Step 37:
Step 38:
Step 3%
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The CDN selects a CDF with PVR capabilities.

The CC sends an RTSP ANNOUNCE to deliver relevant transport parameters:
IP Multicast for the channel.

The CDF answers back with an RTSP 200 OK.

The setup of the RTSP session is performed and an RTSP Session ID is
established.

The CDF joins the Multicast Channel.
The CDF answers back with a RTSP 200 OK.

The CDF send an order record command against the RTSP Session Id.

e wi ecording capabllities starts the recording.

The confirmation of the recording is sent back, including the content Reference
Identifier (CRID) associated with the content being recorded.

The message, including the CRID, is sent back to the CDNC ard then|to the
IPTV Control, via the ASM.

The IPTV Control updates the metadata records specific for PVR. One
parameter is the new content Reference Identifier assigned to the new cpntent.
A CoD session establishment to start streaming the centent could optionfally be
possible at this point.

The Metadata Control acknowledges with a 200, OK.
The IPTV Control updates the IPTV User Profile in IPTV Service Profile HE.
The PVR Status in the IPTV User Profile)is' set to “Order_Recording”.
The IPTV Service Profile FE acknowledges with a 200 OK.

When the recording finishes, and’before the CDF leaves the channel, the CDF
reports back to the IPTV Controel the result of the recording (it includeg some
minimum information like CRID and result code).

The RTSP ANNOUNCE is;sent to the CC.

The CC updates the\information before sending it to the CDNC in|a SIP
UPDATE message:

The SIP UPDATE message is progressed to the IPTV Control FE, which uses
the SessionyD.to verify the pending ACK for the recording order.

The IPTY €ontrol acknowledges the UPDATE message.

The acknowledgement is sent to the CDNC, and then onto the CC.
The-€C sends an acknowledgement of the RTSP ANNOUNCE to the CDF.
The SIP session is terminated.

The SIP BYE is progressed to the CC.
In the (‘r‘, the RTSP sessionis torn down

Step 40:
Step 41:
Step 42:

Step 43:

The CDF leaves the channel.
The IPTV Control updates the metadata records specific for PVR.

The IPTV User Profile FE updates the PVR Status Flag to “ProgramRecorded”
together with the related info: ProgramID and BCServicelD.

The PVR Status in the IPTV User Profile is set to: “Order_Recorded”. At this
point, in order to play the recorded content, a content-on-Demand session
setup needs to be initiated by the OITF.
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4.2.13.2 OITF-initiated nPVR recording — Asynchronous method

Based on the EPG, the user decides to set up the recording of a program (immediate or
scheduled). The recording is performed in the CDN, under the control of the IPTV service
provider.

Figure 29 shows a call flow for the asynchronous method of setting up a nPVR recording
session.

The following is a brief description of the steps in the flow.

k. Do a

Step O

Step 1}

NOTE
recorde

Step 2}

Step 3

Steps

Step 6

Step 6p:

Step 7}

Step 8

Steps
Step 1

Step 1

Steps

Step 1

Th Haar hbhacad a—ianformaation—oravidad o [») - ra—th oot
e OSCT, aSTU— O o atduoTT pToOvIOCOU— Oy (o T O, OTuUCTS e ToCOT

recording is analogous to scheduled recording, with the timer set to(0.
The OITF makes a request to the IG to capture the particular sch

appropriate parameters to the |G to identify the (Request Ty
“SetUpRecordingOrder”, the BCService Id, the Programid) and relevant

etc.

The Request Type can be of several types: set up recording order{ . cancel a recording order,
content.

with appropriate parameters defined by.step 1 and sends it to the ASM
IMS core network.

The IPTV Control receives the reqtest, acting as Terminating SIP UA.

Service and User Profiles, and to obtain the user-related PVR settings.

[a: The IPTV Control verifies\that the user is subscribed to the service. Th
Control verifies that there is no active Capture Order for the same Pr
The IPTV Control verifies that the user is allowed to set up a sch
Recording order in-the “Network” mode and has enough storage space
quota allocatedto-his subscription.

informationito keep track of the order status.

The IPTY Control sends a SIP MESSAGE to the ASM with the BCSer
the.ProgramlID, and relevant timing information such as the ProgramSta
PfogramDuration, etc.

The SIP MESSAGE is progressed to the CDNC, and then to the appr
CcC.

9-41a: The CC confirms the recording order with a SIP 200 OK.

ding of

an available Program scheduled for future multicast delivery. Immediate

leduled

content item selected by the user. During this step, the/OITF provides

be  as
timing

information such as ProgramStartTime, ProgramEndTime, ProgramDdration,

Helete a

The IG transforms the HTTP POST request from step 1 into a SIP MESSAGE

in the

The IPTV Control queries the dPTV Service Profile FE to retrieve the IPTV

e |IPTV
bgram.
leduled
in the

The IPTV Control creates a context for the order and registers rg¢levant

vicelD,
tTime,

bpriate

1b: The IPTV Control updates the context of the order and registers the order

status information.

2: Upon reception of confirmation response, the IPTV Control updates the IPTV

User Profile status for PVR to “Order Captured”, meaning that the o
pending execution.

rder is

13-14: The IPTV User Profiles updates PVR Status Flag to “Order_Captured” together
with the related info, ProgramID and BCServicelD, and confirms that update to

the IPTV Control.

5-16: The IPTV Control confirms the Capture Request to the OITF via the ASM and

the I1G.
The Recording Process between the CC and the CDF is the same as

in the

synchronous method (see steps 14 to 39 regarding RTSP and IGMP in

4.2.13.1).
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Step 17a-g:

Steps 18-23:

Step 24:

Step 25:

Step 26:

When the recording starts, the CC informs the IPTV Control of that event using
a SIP MESSAGE. The IPTV Control acknowledges the message with a 200 OK.

When the recording is completed, the CC sends a SIP MESSAGE to the IPTV
Control. The IPTV Control acknowledges with a SIP 200 OK, after updating the
context of the order and registering the order status information.

The IPTV Control updates the metadata records specific for PVR.

The IPTV User Profile FE updates the PVR Status Flag to “ProgramRecorded”
together with related info: ProgramID and BCServicelD.

When the user profile is updated, a notification is sent to the OITF.
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4.2.13.3

Remote request from a non-OITF device for a PVR recording

For the scheduling of network recordings, the same steps 1 through 9 for order capture as
defined in subclause 4.2.12.1 apply. Recording Control by the IPTV Control will follow steps 7
through 20 as described in subclause 4.2.12.2,.

4.2.14 Personalised channel

Figure 30 shows an OITF-centric personalised channel.

The following is a brief description of the steps.

Step 0f

Step 1}

Step 2

Step 3}

Step 4}

Step 5

Step 6}

Step 7}

Step 7{1:

Step 7}11.1:

Step 7{1.2:

Step 7{1.3:

Step 7}1.4¢
Step 7L1.5

The OITF obtains the basic content guide as described from service provid

The OITF sends an HTTP GET carrying the user ID to the IPTV applicq
request user preference for configuration of the PCh. The request i
through the UNIS-6 reference point.

The IPTV application sends an XCAP GET via the NPI-17 reference point
IPTV Service Profile with the user ID.

The IPTV Service Profile responds with a 200 OK fincluding the user’s
service profile.

The IPTV application response to OITF with user's\I1PTV service profile.

The OITF generates the content guide for a/Personalised Channel based
user’s preferences or viewing habits whiehyis stored inside of the OITF
delivered from service provider at step 4%

The OITF detects overlapping contentjitems and decides on the location
or nPVR) for recording the overlapped contents based on the status of s
or network bandwidth for transferting overlapped content items at the sam

If the OITF decides at Step 6:t0 record using an LPVR, then Steps 7.1.1 t
will be performed. If the OITF decides at Step 6 to record at an nPVH
Steps 7.2.1 to 7.2.5 will be followed.

The OITF sends"HTTP pending message to IG for recording request mg
from IPTV control FE.

The OITF ssends a LPVR Service capture request message to the 1G to g
the overfapped content item at LPVR.

The IG\transforms the HTTP POST request from step 7.1.2 into a SIP MES
with{appropriate parameters defined by step 7.1.2 and sends it to the
Control FE.

The IPTV Control FE confirms the capture request to the IG via the ASM.

er.

tion to
5 sent

to the

5 IPTV

on the
or was

(LPVR
torage
b time.

D 7.1.8
, then
bssage
apture

bSAGE
e [PTV

The IG transforms the SIP 200 OK into HTTP 200 OK and sends it to OITH.

Step 7.1.6:

Step 7.1.7:

Step 7.1.8:
Step 7.2:
Step 7.2.1:

Step 7.2.2:

The IPTV Control sends a SIP MESSAGE to the IG via the ASM with BC Service
Id, the Program Id, and relevant timing information such as ProgramStartTime,

ProgramDuration, etc.

A HTTP 200 OK in sent to the OITF in response to the HTTP Pend
Request.

When the time is up, LPVR scheduled Recording is done.

ing I1G

The OITF makes a request to the IG to capture particular content item at nPVR

selected by the user.

The IG transforms the HTTP POST request from step 7.2.1 into a SIP MESSAGE
with appropriate parameters defined by step 7.2.1 and sends it to the IPTV

Control.
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Step 7.2.3:
Step 7.2.4:

Step 7.2.5:

Step 8

Step 9}

Step 1

NOTE
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The overlapped content items are recorded at an nPVR.

After finishing to record the overlapped content items at an nPVR, Service
Provider sends recording information to OITF. The IPTV Control sends Capture
Request Confirm SIP 200 OK message including the address of nPVR which
contains the content item to IG.

The IG sends Capture Request Confirm HTTP 200 OK message including the
address of nPVR which stores the content item to OITF.

The OITF detects the time gap between adjacent content items in the PCh and
inserts some padding content into the time gap. The padding content can be
obtained from a PCH compatible source, e.g. PVR or other Home Network
device e.g. music, video clips, pictures, and so on stored in the OITF.

[=]

Steps 6-9 can occur whenever a new overlap or_a fiiew time gap among content items is detected.

The OITF updates the Personalised content guide with the recording infermation
of overlapped content item.

The OITF sets up the proper session for content delivery or plays“the ¢ontent
locally. Depending on the content item in the personalised contéent guide, the
appropriate session is set up, the content is transported and.the session|finally
torn down. This step will be performed repeatedly for each) content item| in the
personalised content Guide. One of the steps a-d shouldbe performed.

a) For broadcast content, a multicast session is set'up and torn down.

b) For content from an nPVR or a CoD item, a Unicast session is set Up and
torn down.

c) The content item from an LPVR is played without network intervention|.

d) The content item from the OITF’s Ylocal storage, or from a home network
device, is played without network intervention.
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IPTV IPTV IPTV Other
OITF IG Control Applicati Mg;i‘ff‘;f‘ SR FEs
on Profile
Personalised Channel Setup
HTTP Request for Content Guide —
0. Content guide
retrieval
HTTP Response (Content Guide as XML data)
1. HTTP request
(User Id) > 2. Request User preference
4. HTTP Response (User Preference) 43' Response User preference

5. Generating personalised

TONntent GUrae pbased on user

preference

6. Decide the location of PVR for

overlapped contents based on the

capability or policy( ex, status of
storage or network bandwidth)

1.1 HTTP Pending
L
. G

7.1.2 HTTP POST

(LPVR Service Capture Rgguest)

7.1.3 SIP :MESSAGE
((LPVR Service Capture Request)
| EEE—— |

1.5 HTTP 200 OK ;,1.4, SIP:200 OK
! i.1.8 SIP:MESSAGE
(Record Request)

7.1.7. HTTP 200 OK
A (Record Request)

“J7-1.8 LPVR Recording

¢ 7.2.1 HTTP POST

((NPVR Service Capture Request)

/ 7.2.2 SIP : MESSAGE
((NPVR Service Captdre\Request)

/ e
] 7.2.3 nPVR
i Recording

725 HTTP 206\ JLZ-2:4. SIP:200 OK
AN e OK v (Capture Request
(Capture Request Confirmed, nPVR
Confirmed, nRVR
addressy

8. Detect the tipne, gap'between
adjacent content items in the PCh
schedule, and inseft padding data

into‘the’time gap

9. Update'the Pch Content Guide with
changed content access information

(\Iiewing Personalised Channel

I
10. View
Peh | < L

c. Play Content
form LPVR

{"d. Play Content from
OITF or other Home
Network Devices

Figure 30 — OITF-centric personalised channel

IEC
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4.2.15 Notification service
4.2.15.1 Emergency notification service
Emergency notification is a type of notification about critical events, which the network

initiates and sends to the OITF. Emergency notifications are discovered and obtained without
user intervention.

Figure 31 shows the call flow for retrieving emergency notification.

The following is a brief description of the steps in the flow.

Step 1 The OITF discovers the access information (i.e. protocol and IP addresses)| of the
emergency notification service. This is done in the SP discovery flow.

NOTE [The discovery typically occurs during the power up procedure.

Step 2t The OITF joins the multicast channel of the emergency notificatiofn,service uging an
IGMP JOIN. This is done by the terminal directly after the(SP discovery flow,
without user interaction.

sends it to the Multicast content Delivery Function. The,emergency message shall
contain the reason for notification and the notificatiofnh content. The generation of
emergency notification message may be triggered by another entity.

Step 3 When necessary, the notification service generates an (emergency messa}e and

Step 4t The Multicast content Delivery Function (MCDE) sends the notification mesgage to
the Transport Processing Function.

The Multicast content Delivery Function~delivers the notification to the gpecific
notification multicast group which may be pre-configured on the Multicast gontent
Delivery Function.

Step 5 The OITF receives the emergengy notification message and processes it properly.

IPTV SP Transport

MCDF Notification

o Discovery Processing Seryices

1. Dipcover the access of
emefgency notification seryice

P. IGMP JOIN

v

3. Emergency Message

4. Emergency Message

5. Emergency Message

IEC
Figure 31 — Retrieving emergency notifications

4.2.15.2 Network-generated notification service

Network-generated notifications can be provided by the network to the user about events
related to a scheduled content service, i.e. the notification service should only be consumed
together with the related scheduled content service. To allow the independent purchase of
such notifications, the notification service is described as a separate service from the related
scheduled content. In this case, an extension to the scheduled content service mechanism,
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through the inclusion of a “Network Generated notification” indicator, is used to identify such a
notification service.

A network-generated notification message is a multimedia message consisting of text, picture
and/or audio-video clips. Multicast delivery is used for delivering such network-generated
notifications to multiple users at the same time.

To access the scheduled content as well as the related notification service in one procedure,
the scheduled content session initialization procedure is extended, as shown in Figure 32.

The following is a brief description of the steps.

Step 1}
Step 2}
Step 3}
Step 4
Step 5

Step 6}

Step 7
Step 8
Step 9

Step 1

Step 1{1:

Step 1

Step 1

2-13:

The OITF discovers the scheduled content service related notifications
service discovery procedure.

The OITF sends an HTTP POST message to the IG. The senvicelD
scheduled content and the related notification service are both’included
SDP.

The IG issues a SIP INVITE message.

The ASM uses the services of the RAC to perform reséurce reservation f
the scheduled content and the related notification service.

The ASM proxies the SIP INVITE message to the IPTV Control FE.

The IPTV Control verifies that the user is subscribed to the scheduled con
well as the related notification service, @nd acknowledges the session
request with a 200 OK.

The ASM instructs the RACS to commit'the reserved resource.
The ASM proxies the 200 OK to theVlG.
The IG returns to the OITF anHTTP 200 OK.

The OITF issues an IGMRYJOIN to join the multicast groups for each
scheduled content and_the related notification service.

The OITF receives the-media for the scheduled content.

At some point in‘time, the IPTV application sends a notification message
Transport Processing Function via the MCDF.

The OITF receives the notification message related to the scheduled d
Session(Transfer.

via the

or the
in the

br both

tent as

setup

of the

to the

ontent
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el R e

2. HTTP POST
3. INVITE (BC_sgrvice_ID,
Notification_seryice_ID)
| 4. Resource Reservation Phase |
5. INVITE
6.200 OK -
.
7. Resource Admit Phase
|
9.JHTTP 200 OK 8.200 Ok
1¢. IGMP JOIN Fof both scheduled
ent and related potification service
11. Media data [for Scheduled Conttent
12. Notificatipn r g
13 /Ndtification megsage
14. Notification inessage
IEC
Figure 32 — Procedure for network-generated notifications
4.2.15]3 Example — push mode
Figure|33 shows the overall high-level call flow for a<ession transfer in push mode. Below is

high lefel description for the main steps in the call flow.

Step 1}

Step 2}

Step 3}
Step 4}

Step 5}
Step 6}

The transferor OITF1 is watching_@;CoD session, OITF1 wants to transfer the

session to another device that bélongs to the same subscription. OITF1 p4q

a UE discovery to obtain a list_of\all potential devices.

OITF1 selects the device QITF2 to be the transferee. It then issues a t

request to OITF2. OITF2(accepts the incoming request and returns the re
to OITFA1.

OITF2 then initiates @ new session to handle the transferred session.

IG receives the request, performs the necessary processing in case OIT

OITF2 are behind the same household putting the media on hold at both

and releasing unwanted resources. The IG then forwards the request to th
Control £E:

IPTVL.Gontrol FE releases the session associated with OITF1.

Qnce OITF2 completes the session setup to handle the transferred ses
reports the outcome to OITF1, and, in case of a successful session setup
viewing the content from the bookmark.

rforms

ransfer
Eponse

F1 and
ends,
b IPTV

sion, it
starts
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High-Level Solution - Push Model (terminal Centric)

-

«

1.Transferor OITF1 requests a list of all OITFs and other devices under the same IPTV subscription

2. | OITF1 selects OITF2 and issues a Transfer Request to
transferee OITF2. OITF2 accepts the transfer

3. OITF2 initiates a
ﬁession request to

andle the transfer

. |G detects selected session belong to a device
in household, it puts media on hold at both ends,
release unneeded resources, then forwards the
request to the IPTV Control FE

5. Thelold session in OITF1 is released

6. OITF2 uses the bookmark (received in step 1 or fetched) toresume
viewing at the desired offset {

%

IEC

Figure 33 — High-level session procedure

4.2.15/4 Generic procedures

4.2.15/4.1 Target device (transferee OITF) initiating a new session associated wjth
session transfer

Figure| 34 shows a typical call flow for a transferee initiating a session. Below is p brief
description of the call flow:

Step 1} It is assumed that target OITF (transferee) accepted a session transfer[from a
tramsferor, and is ready to initiate a new session to stream the content|on the
target OITF. The transferee OITF issues an HTTP POST request to thg¢ IG to
request the service.

Step 2} The IG performs the necessary procedure as per |IEC 62766-4-1 to tdke the
M’ ion | i i i behind

the same IG. Following that, IG performs the necessary validation then issues
a SIP INVITE to the ASM.

Step 3: The ASM performs the initial resource reservation then issues a SIP INVITE to
the IPTV Control FE.
Step 4: The IPTV Control FE authorizes the session transfer, and then undertakes one

of several actions depending on the SDP in the incoming INVITE. If the IPTV
Control FE can re-use the existing CDF from the old session, it issues a SIP
Re-INVITE towards the CDNC associated with the original session. If the IPTV
Control FE cannot re-use the old CDF, it tears down the SIP leg associated
with the delivery control channel and establishes a new SIP leg based on the
incoming SDP. This is the case in this example.

Steps 5-15: These steps are then identical to a regular CoD session setup procedure. The
only exception being that before the IPTV Control FE forwards a SIP 200 OK to
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the transferee OITF via the ASM, it tears down the old SIP leg associated with

the transferor.

6: At the end of this procedure, the IG returns to the transferee OITF an
200 OK that includes the SIP 200 OK to the session initiation. The
session identifier is also included.

HTTP
RTSP

1. HTTP POST ( <HTTP Hegder&_ «5|P Headers=, INVITE}

|G performs the necessary
actions if OITF2 is behind
the same household as
OlTEd

2. INVITE ()

Resources Reservation Phase |

|3 e

actions if OITF2 is behind
the same household as
QITFA1

G performsathe necessary ‘

12. SIP 200 OK
If same CDF is used, then steps 4 onwards can use = =

Re-INVITE

13. Tear down the session towands OITF1 for a replace |

14. SIPYEDQ DK

Resource CommitPhase |
< 15. SIP 200 OK

16. HTTP ‘"DO 0K ( Sessionid + RTSP session D)

Figure 34 — Target device initiating a COD session in relation to session trans

4.2.15

Figure

4.2 1G handling of session initiation requests associated with session
transfers

35 shows a typical call flow for the procedure followed by the IG during CoD ¢

initiatign associated\with a session transfer. In particular, if the transferor and the trar
are behind the ‘same IG, the IG shall release the resources associated with the o

sessio
the tra
brief d

Step 1

Step 2

hsferee. This avoids double booking for the resources on the access leg. Belg
bsCription of the call flow.

2 INVITE
5. INVITE * 5. [MATE >
T.RTSP setup ()
8. 200 OK RTSP id)
. SIP 200 OK for INVITE
<41 SIP 200 OK 10,.”5IP 200,0K

: The transferee OITF after accepting a session to be transferred is re
initiate new session to stream the content on the target (transferee) OIT
transferee OITF issues an HTTP POST request to the IG to initiate
session to handle the transferred session.

IEC

fer

ession
sferee
d IMS

N belonging to the transferor, prior to establishing the new IMS session associat¢d with

w is a

ady to
F. The
a new

: If the IG determines that no session transfer is associated with the request, it

terminates the procedure.

If the new session request is associated with a session transfer, the 1G verifies if the dialog
identifier included in the request and that has to be replaced matches any of the SIP session
states held in the IG. If there is no match implying that the transferor belongs to another IG,
the procedure terminates. If there is match, implying that the transferor and the transferee are

behind

the same IG, the procedure continues through the remaining steps.

It is assumed that the transferor OITF has an HTTP PENDING_IG request in anticipation of
any incoming messages.
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Step 3:

Steps 4-7:

Step 8:

Step 9:

Steps 10-13:

The IG returns to the transferor OITF an HTTP 200 OK response that includes
a SIP re-INVITE to put the media on hold.

These steps are optional and are performed by the OITF in case the transferor
OITF did not pause the stream.

Once the above steps are successfully completed, the transferor OITF issues
an HTTP POST PENDING_IG request that includes the SIP 200 OK response.

The IG returns an HTTP 200 OK response that includes the ACK.

The IG then issues a SIP UPDATE (or a SIP re-INVITE) to the IPTV Control FE
to release the resources associated with the IMS session associated with
transferor OITF.

The pr
messa

3. H]

<

ocedure is completed with the reception of the SIP response to the SIP/UIPDATE
he.

1. HTTP Post (<HTTP headers>, <SIP Headers>, INVITE with REPLACE)
_—

2. HTTP Pending R

JTP 200 OK (<HTTP Headers>, <SIP headers>, re-INVITE ).

|G verifies if session to be
replaced belongs to same
household

If the content
Iready pauss

then the requ
nored

s
bd
bst is

< -
8. H

[TTP Perding 200 OK (SIP 200 OK)

4. RTSP Pause (RTSP id)

P RTSP Pause ISP )

[ITTP 200 OK (ACK).

Figu

A
7.200 OK ¢ _82WOK | _
i B F e e et ety
10. SIP UPDATE ()
( >
\
| Release Resources Phase |
11. SIP UPDATE ﬂ
12. SIP 200 OK.
13. SIP 200 OK

IEC

re.35 - IG handling of CoD initiated sessions associated with session translfers

4.2.15.

4.2.15.5.1

5

Session transfer — Push mode

Transferor initiating a transfer request to a transferee (target device)

Figure 36 shows a typical call flow for a transferor OITF initiating a transfer request to a
transferee. Below is a brief description of the call flow.

Step 1:

Step 2:

Step 3:
Step 4:
Step 5:

It is assumed that transferor OITF has an established CoD session, has selected a
target OITF2 to be the transferee.

The transferee OITF2 issues an HTTP POST PENDING_IG request to the IG in
anticipation of incoming requests.

The transferor OITF1 issues an HTTP POST request to the IG.
The IG validates the request, and then issues a SIP REFER to the IPTV Control FE.
The transferor OITF1 issues an HTTP PENDING_IG request.
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Step 6: The IPTV Control FE validates and authorizes the session transfer then issues a
SIP REFER to the IG associated with the transferee OITF2.

Step 7: The IG returns an HTTP 200 OK response to the transferee OITF2 that includes the
REFER request IG.

Step 8: The transferee OITF2 issues an HTTP POST PENDING_IG request to the IG that
includes the SIP 202 OK response (transferee accepting the transfer).

Step 9: The IG returns the SIP 202 OK response to the IPTV Control FE via the ASM.

Step 10: The IPTV control FE generates a SIP 202 OK that reaches the IG of the transferor
OITF1 via the ASM.

Step 11: The IG returns an HTTP 200 OK response to the transferor OITF1 that includes the

Step 1

N

o'

SIP 202 OK response.

The transferor OITF1 issues an HTTP PENDING_IG request in anticipation| of the
incoming SIP NOTIFY confirming the outcome of the transfer.

Uggr;ele( jts push option

1.User
selects

session)
OITF2

fo
transferjthe 2.HTTP POST (<HTTP Headers>, Pending Request ) )
to —_—>

3. HTTR POST ( <HTTP headers>, <SIP Headers>, REFER)

5. HTTP POST (<HTTP Headers>, Pending Request ) v

4, SIP REFER ()

" 11. 200 HTTP OK (<HTTP Headers>, <SIP Headers>>, S|P 202.0K)

7. HTTP 200 OK (<HTTP He:aders>, <SIP Headers>, SIP REFER)
—

8. HTTP POST (<HTTP Headers>, <SIP Headz=rs> SIP 202 OK )
-

«—5-SIPREFER ()

9. SIP 202 0K \

* 10 SIP 202 OK

<

12. HT[TP POST (<HTTP Headers>, Pending Request )

IEC

Figurgd 36 — Transferor_imitating a session transfer request to a transferee in push| mode

4.2.15)5.2

Handling of post session initiation setup by target device (transferee|OITF)

Figure|37 shows’a typical call post successful session establishment by the transferee PITF2.

Below |s a(bnief description of the call flow.

Step 1t His—assumed—thatthetransferee—OHF2hassueceessfully—established'a new
CoD for session transfer purposes. The transferee OITF2 issues an HTTP
POST request to the IG to report the outcome of the session transfer to the
transferor OITF1.

Step 2: The IG validates the request and then issues a SIP NOTIFY to the IPTV
Control FE.

Step 3: The IPTV Control FE validates the request then issues a SIP NOTIFY to the IG
associated with the transferee OITF1.

Step 4: The I1G returns an HTTP 200 OK response to the transferor OITF1 that includes
the NOTIFY request.

Step 5: The transferor OITF1 issues an HTTP POST PENDING_IG request to the IG
that includes the SIP 200 OK response to the transferee OITF2.

Step 6: The IG validates the response then issues a SIP 200 OK response to the IPTV

Control FE via the ASM.
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Step 7:

Step 8:

Steps 1 to 8 are performed regardless if OITF2 was successful or unsuccessful in establishing

includes the SIP 200 OK response.

The IPTV control FE generates a SIP 200 OK that reaches the 1G associated
with the transferee OITF2 via the ASM.

The IG returns an HTTP 200 OK response to the transferee OITF2 that

the new session to handle the transferred session. The remaining steps, 9-13 in the call flow,
are performed in case of successful session establishment by OITF2. In the event of
unsuccessful establishment of the session by OITF2, OITF1 has the option to resume the
original session, or tear down the session. If OITF1 decides to resume the original session, it
shall acquire the necessary resources if it has released them during the course of the session
transfer procedure.

Step 9 The transferee OITF2 locates the content bookmark. If it has received"i
incoming SIP REFER request, it proceeds to the next step. If it did\not 1
it, it fetches the bookmark associated with the content and."locat
appropriate bookmark.

Steps

the bookmark location.

1. HTTP POST (<HTTP Headers, <SIP Headers>, NOTIFY)
—_—

2. SIP NOTIFY

10-13: The transferee OITF2 issues an RTSP play to start streaming the conte

3. SIP NOTIFY

4. HTTH 200 OK (sHTTP Headers, SIP <Headers>, NOTIFY))

4.3
4.3.1

4.3.1.1

HTTP POST (SIP 200 OK) )

6. SIP 200 OK

7. SIP 200 OK

8. HTTP 200 OK (200 OK)
—

2. OITF2 felches \
for the

lcontent If not

Feceived In step 30|

10. RTSP PLAY (RTSP K, position)

13. 200 OK ()

»

11. RTSP PLAY (posifo

12,200 OK ()

7D

Figure 37 — Post successful session establishment by the transferee

Service access and control function protocol sequences

Authentication

User registration and authentication in a managed model

4.3.1.11 Default user identities registration

in the
eceive
s the

nt from

IEC

The default user IMS Public Identity (IMPU) allocated to the subscription will be automatically

registered in the provider network whenever the OITF is turned on.
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Figure 38 shows a typical call flow for a default public identity registering in a provider
network. The following is a brief description of the steps.

Step 1:

The procedure is triggered automatically without any user intervention.

The OITF issues an HTTP POST request.

Step 2:
Step 3:

The IG validates the request.

The IG performs the normal IMS registration procedure. If the IG does not perform
IMS registration because the default identity is already registered (another OITF is
activated), the IG still maintains a binding between the IMPU, the OITF from which
the registration is received and the new contact information including the sip

Step 4}
Step 5}

Step 6}

OITEPower on N

-

6. Indicalion to/Jser
4_

INStance feature tag whnich provides an easy way 10 guaraniee uniqueness within
the Address of Record (AOR).

The IG returns the outcome of the registration process to the OITF.

If the result of the registration procedure is successful, a registration state is
created and maintained in the IG which is stateful to the registration procegs until
such time as a de-registration occurs.

An indication is sent to the user that includes the outcome of the regigtration
process.

User IRTV

|HTTP Post (<HTTP Headers>, <SIPheaders>)

!

>2. Validate Request

3. Perform IMS Registration as per 3GPP
TS 24.229

| 4.200 OK ()

5:Create a Registration State

IEC

Figure 38 — Default IMS public identity registration procedure in a managed model

4.3.1.1.2

IPTV end-user registration

Figure 39 shows a typical call flow for an IPTV end-user registering a specific IMPU in a
provider network. The following is a brief description of the steps.

Step 1:

Step 2:
Step 3:

The procedure can be triggered by the user wanting to register himself (a specific
IMPU associated with him) in the provider network. Other options
(e.g. configuration) can also trigger the procedure.

The IG validates the HTTP POST request.

The I1G performs the normal IMS registration procedure. The IG does not perform
an IMS registration if this IMPU is already registered (i.e. another OITF is
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activated with the same IMPU registered), the IG maintains a binding between the

IMPU, the OITF device from which the registration is received and th

e new

contact information including the sip instance feature tag which provides an easy

way to guarantee uniqueness within the Address of Record (AOR).

Step 4: The IG returns the outcome of the registration process to the OITF.

Step 5:

Steps

7. Indicati
<_

4.3.1.1
User d

The Cﬂ” flow'for the de-registration process is shown in Figure 40.

If the result of the registration procedure is successful, a registration state is

created and maintained in the IG which is stateful to the registration process until

such time as a de-registration occurs.

IPTV
plication

6-7: An indication is sent to the user that includes the outcome of the registration
process.
User
OITF IG ASM . b
Reques,
2. HTTP Post (<HTTP Headers>, <SIP
headers>)
> 3. Validate Request
4 Perform IMS Registration as per 3GPR.
TS 24.229
5. Create a Registration State )
for the End user for a !
successful registration
_6.200 OK ()
n to User

Figure 39 — IPTV-end-user IMPU registration procedure in a managed model

3 IPTV_end-user de-registration

b-registration is similar to user registration.

IEC
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OITF IG

ASM

1. User Regues;

2. HTTP Post (<HTTP Headers>, <SIP
headers>)

»
|

> 3. Validate Request
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User
Database

7. Indicati
4—

4311

- Perform VS De-fegistration as per
3GPP TS 24.229

IPTV

Application

5.200 OK ()

A

6. Delete the registration record

bn to User

4 IPTV default user de-registration

Figure 40 — IPTV end-user de-registration procedure in a managed model

The cal flow for the de-registration process is\shown in Figure 41.

OITER

OITF IG

ASM

ower doyn '

1. HTTP Post (<HTTP Headers>, <SIP
headers>)

>2. Validate Request

User
Database

3. Perform IMS De-registration as per
\ 3GPP TS 24.229

4. 200 OK ()

Ap

IEC

IPTV
plication

Al

5. Delete the registration record if
this is the last active OITF active
in the residence

6. Indication to User
‘—

IEC

Figure 41 — IPTV default identity de-registration procedure in a managed model
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4.3.11

5 Subscription to the registration-state event package

Following the completion of a successful registration, for a default public identity or the IMPU
associated with a specific IPTV end-user, the registration application shall subscribe to the
Registration event. This is mandatory in order to notify the OITF of any event concerning
registration (e.g. a registration timeout). This allows the application to take appropriate action,

such a

s re-registering, etc.

Figure 42 shows a typical call flow for subscription to the registration event. The following is a
brief description of the steps.

Step 1: The OITF concludes a successful registration for a default identity or a specific
IMPU associated with an 1P TV USer.

Step 2 Immediately following a successful registration, the OITF issues an HTTP|POST
request for subscription to the Registration event.

Step 3} The IG validates the request.

Step 4} The IG performs the normal IMS Subscription process.

Step 5 The 200 OK is received from the network.

Step 6} The IG returns an HTTP 200 OK response to the HITP POST that includes the
SIP 200 OK response to the SIP SUBSCRIBE.

Steps [7-11: The mechanism for receiving and acknowledging the SIP NOTIFY frgm the

network are covered in Steps 7 to 11.

OITF IG ASM

User
Database

1. Registration Progedure successfully completed

6. HTTH

2. HTTP Post (<HTTP Headers>/<SIP
headers>-SIP SUSCRIBE Request)
>

>3. Validate Request

4. SIP SUSCRIBE (event = Registration Event)

200 OK (<HTTP Headers>, <S|P< 5.200 OK ()
heade<rs>- SIP.Response)

7. HITR-Post (<HTTP Headers>, Pending
[ Request )

I

«

8. SIP NOTIFY

9. 200<OK (<SIP headers> - SIP NOTIFY Request)

10. HTTP Post (<HTTP Headers>, <SIP
headers>- SIP Respons

11. 200 OK ()

Figure 42 — Call flow for subscription to the registration event

IEC
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IPTV service profile manipulation through XCAP

Subclause 4.3.2 shows an example flow for service profile management based on XCAP for
IPTV Service Profile access and manipulation. The call flow is depicted in Figure 43. The
following is a brief description of the steps.

Step 1

Steps 2-3:
Step 4

Step 5

Steps

NOTE 1

NOTE 2

Step 8

Step 9}

Step 1

Step 1{1:

After OITF start-up, registration and authentication, the DAE client in the OITF

automatically requests the service related presentation layer through the

UNIS-

6 interface. The User is identified via a HTTP header or specific parameters in

the URI.

The IPTV application FE retrieves the IPTV Service Profile associated w
user from the IPTV Service Profile FE.

ith this

6-7:

Optionally, an embedded XCAP client could be supported.

The UNIP-1 reference point is used by this ECMA script/DAE application.

The IPTV application FE customises the pages according to the IPTVA §
Profile.

The personalised presentation pages are downloaded to the O/TFYIf th
Service Profile explicitly indicates permission for service praofile”manipt
an ECMA script supporting XCAP as defined in IETF~-RFC 4825 i
downloaded.

bervice

e IPTV
lation,
s also

When the user decides to add or update a specific serviee, an XCAP request is

sent. The XUl parameter will carry the IMPU of the User.

IPTV Service Profile FE shall validate the request. If validated, the subsq
profile data is updated.

A HTTP 200 OK is returned as suceessful answer to the request.

If required, the Metadata Cligntiin the OITF will request from the Mg
Control FE the metadata related to the service the user has subscribed f{
access is in Pull mode, chut does not preclude accessing Metadat
multicast mode.

ription

tadata
o. The
B in a

Carries a response back from the Metadata Control FE via the Metadata client

to the DAE application.
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4.3.3 Setup of RTSP/RTCP performance monitoring for CoD session in managed
networks over UNIT-18

In this example, it is assumed that the OITF has retrieved the SDP information via SIP
OPTIONS and the RTSP DESCRIBE between CC and CDF as per IEC 62766-4-1. Specifically,
the SDP information consists of two “a=" lines each describing the cumulative and sample
reporting metrics the Service Provider wants to receive for the media, and optionally a
“b=RR:” line specifying the receiver’'s bandwidth for RTCP reporting. For example:

— a=0IPF-QoS-Metrics:cumul-metrics=OIPF-BasicPerfMonCumulSubset1;rate=2;
a=rtcp-xr:OIPF-BasicPerfMonSampleSubset1;

b=RRTT000.

The CoD session is initiated via SIP and the Cluster Controller triggers an RTSP\SETUP to
the coptent Delivery Function (CDF). The request contains the QoS Metrics dncluded| in the
request by the OITF; these may be exactly the same as the values in the RTSP SDP|or the
OITF may request to change some values due to reasons such as bandwidth limitations.
Assumifing the change is acceptable to the CDF, the CDF acknowlgdges the request by
echoing the QoS Metrics Header and its content in the response; The CC forwards the
response downstream in the form of a SIP response message.

In the example below, the OITF has agreed to report the cumulative QoS metrics as prgposed
by the [server. This set of metrics is only an example.

NOTE By selecting and setting up a particular stream, the OITE~is\also accepting the request to suppor{ sample
metrics feporting. This is standard RTSP behaviour.

In the [call flow below, only the RTSP messages between CC and CDF are included (not all
headels are shown in the examples).

CC->CDF:

— SE[UP rtsp://fexample.com/foo/bar/baz.rm RTSP/1.0
CSEq: 1
OIRF-QoS-Metrics: url:"rtsp://example.com/foo/bar/baz.rm";
qumul-metrics=OIPE2BasicPerfMonCumulSubset1;rate=2

CDF->[CC:
- RTBP/1.0 20020K
CSEq: 1
OIRF~QoS8-Metrics: url:"rtsp://example.com/foo/bar/baz.rm";
cs=OIPE BasicRerMons 1St ; _

After the time in seconds specified by the “rate=2" parameter, the OITF will send its first
report using a SET_PARAMATER request with the OIPF-QoS-Feedback Header and the
parameters belonging to the metrics set (in this case reduced for clarity).

OITF->CDF:

— SET_PARAMETER rtsp://fexample.com/foo/bar/baz.rm RTSP/1.0
CSeq: 3
OIPF-QoS-Feedback: url:"rtsp://example.com/foo/bar/baz.rm"; //
PacketsDiscarded={15};PacketsOutOFSequence={2}; //
PacketsRecieved={151}
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In order to enable the server to request QoS metrics on-demand, the GET_PARAMETER
method is used.

CDF->OITF:

— GET_PARAMETER rtsp://example.com/foo/bar/baz.rm RTSP/1.0
CSeq: 15
Session: 13320
OIF-QoS-Feedback: url:"rtsp://example.com/foo/bar/baz.rm"; //
OIF-BasicPerfMonCumulSubset1

OITF-CDF:

— RTBP/1.0 200 OK
CSEq: 15
Segsion: 13320
@)

f-QoS-Feedback: url:"rtsp://example.com/foo/bar/baz.rm";//
PacketsDiscarded={125};PacketsOutOfSequence={20};//
PacketsReceived={2651};PacketsLost={7};DecodedFrame€s={1034}; //
LostFrames={2};DecodingErrors={25}

4.3.4 Specifying metrics for RTSP/RTCP performance monitoring

For illystrative purposes, the metrics set is named*OIPF-BasicPerfMonCumulSubsetfl. The
following cumulative metrics values from TR-135 have been selected.
e Frgdm the .STBService.{i}.ServiceMonitoring.MainStream.{i}.Total. RTPStats. object:
— |PacketsDiscarded, or late packets
— |PacketsOutOfSequence, or reordered packets
— |PacketsReceived, and

— |PacketsLost, which is €qual to the value of “cumulative number of packets lost| in the
RTCP Receiver Report.

e Frdm the .STBService.{i}.ServiceMonitoring.MainStream.{i}.Total.VideoDecod€rStats.
object:

— |DecodedFrames, and
— |LostFrames.

e Frdgm (the .STBService.{i}.ServiceMonitoring.MainStream.{i}.Total.AudioDecodefrStats.
object:

— DecodingErrors.

As specified in IEC 62766-4-1, these metrics are set up using the OIPF-QoS-Metrics header
and reported using OIPF-QoS-Feedback header, e.g. a CC indicating setup of the OIPF-
BasicPerfMonCumulSubset1 set of metrics would send:

CC->CDF:

— SETUP rtsp://lexample.com/foo/bar/baz.rm RTSP/1.0
CSeq: 1
OIF-QoS-Metrics: url:"rtsp://example.com/foo/bar/baz.rm";//
cumul-metrics=0OIF-BasicPerfMonCumulSubset1;rate=2

The OITF would send the following message as a response to a GET_PARAMETER request:
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OITF->CDF:

— RTSP/1.0 200 OK
CSeq: 15
Session: 13320
OIF-QoS-Feedback: url:"rtsp://example.com/foo/bar/baz.rm";//

OIPF-s
IETF R
transp
includi

Hdr.

Rpt.
blocK

XR
Rpt.
blocH

PacketsDiscarded={125};PacketsOutOfSequence={20};//
PacketsReceived={2651};PacketsLost={7};DecodedFrames={1034}; //
LostFrames={2};DecodingErrors={25}

pecific sample metrics are reported using Extended Report blocks (XR)
FC 3611. These blocks are appended to the RTCP Receiver Reports, and may'(
brt layer as well as application layer sample metrics. The RTCP Receiver
ng an XR extended report block is depicted in Figure 44.

0 1 2
0123456789 01234567890123N4+&56717328379
-ttt —F—t—F—F—F—F—t—F—t—F—F—F—F—F—F—F—F -+ Gt —F -+ -+ —+—
|V=2|P] RC | PT=RR=201 | length

e e e e D e e T
| SSRC of packet sender

t=t=t=t=+t=t=t=t=t=+=+=4=4=t=t=t=+=+=+FF=F=4+=4=+=+=+=+=+=+=4=

| SSRC 1 (SSRC of fi%xst source)

bttt ottt bbbt — b — bt — =

| fraction lost | cumulativevnumber of packets lost

B e e Sl e e e e e B e e e

| extended highest ssequence number received

s e e e e A e e A e

| ingerarrival jitter

e N e e e e S D

\ last SR (LSR)

-ttt -ttt A=ttt -F -t —F -+ -+ —+—

| delay since last SR (DLSR)

e e A D el e e e e e e e A

|V=2|P|reserved, | PT=XR=207 | length

B e e o e e e e e e

| SSRC

[ +—+—F -t -+ —+—F—F—F—F—F—F—F -+ttt —F—F—F—F—F—F -+ -+ —+—

| BT | type-specific | block length

R i i s E s e e e S e A
type-specific block contents

e A e e et e e S e e o

s per
ontain
Report

o =T -
I I [
+ o+ o+
I I [

_'_
|
+
|

Figure 44 — RTCP receiver report packet

IEC

The following basic metrics are selected from TR-135 as OIPF-BasicPerfMonSampleSubset1
(metrics are same as for cumulative reporting but from different TR-135 objects):

e From the .STBService.{i}.ServiceMonitoring.MainStream.{i}.Sample.RTPStats object:

PacketsDiscarded, or late packets
PacketsOutOfSequence, or reordered packets
PacketsReceived, and
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— PacketsLost, which is equal to the value of “cumulative number of packets lost” in the
RTCP Receiver Report.

e From the .STBService.{i}.ServiceMonitoring.MainStream.{i}.Sample.VideoDecoderStats
object:

— DecodedFrames, and
— LostFrames.

e From the .STBService.{i}.ServiceMonitoring.MainStream.{i}.Sample.AudioDecoderStats:
— DecodingErrors.

The RTCP XR packet is depicted in Figure 45.

0 1 2 3
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e R e e s S S et e AP P PR

|V|=2 | P|reserved | PT=XR=207 | length |
e i e e  E E  ava wnl IR s S
| SSRC \
Attt -ttt -ttt -ttt -ttt -ttt -+ L -ttt -+
| BT=x | reserved \ blocdk)length \
e i e e e s S

\ SSRC of source |
+d+-+—-F+—-F+—-F—-F—-tFt—-tF—-F—F—-F—F—F—F -ttt —F A ¥ttt —F -t -+ —F—+—F+—F—+

| PacketsDiscarded | PacketsOutOfSequence |
+4+-+—-F+—-+—F—F—Ft—-F—F—Ft—F—F—F—F -+ -+ -t -t -+ —F -+ -+ —F -+ —F+—F—+
| PacketsReceived | DecodedFrames

++—+—F+—+—-t+—-F—-F—-F—F -+ —F -t -t —F -+ -F ¥t -+ —F -+ —F—F -+ —F—F—t+—F+ -+
| LostFrames | DecodingErrors |
+4+—-+—-+—-+—-t+—-F—F—-tF—F—F—F—F—F—F—F=H—F -t —F—F—F+—F -+ —F—F—F—F—F—+—F+—-F—+

IEC

Figure 45 — RTCP XR packet

where:
e blogk length: 16 bijt

The¢ length of this report block, including the header, in 32-bit words minus one] If the
blopk type definition permits, zero is an acceptable value, signifying a block that cpnsists
of pnly thé BT, type-specific, and block length fields, with a null type-specifig block
corjtentsjeld.

e SSRC/of the source:
The SSRC of the RTP data packet source being reported upon by this report block.

NOTE The value of the Block Type (BT) is currently set to undefined, or “x”. This value is to be set according to
the value allocated by IANA for each set of metrics specified.

4.3.5 Non-native HNI-IGI

Figure 46 illustrates the startup/initialization phase. The steps are outlined in detail below.

As an initial condition of this example, it is assumed that the IG has been provisioned with
appropriate information, e.g. User IDs, DHCP options have been carried out, etc.

Step 1: First, the IG performs SIP REGISTER for the default user. The instance ID used
points to the IG, so that it is clear that this has no binding to OITFs. No applications
are registered. After the registration, the IG performs SUBSCRIBE to get Service


https://iecnorm.com/api/?name=5d21d9c6da57f7c9ad8009dbbcd61770

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms, definitions and abbreviations
	4 Examples of IPTV protocol sequences
	4.1 General
	4.2 IPTV service functions protocol sequences
	4.2.1 COD Sequences
	4.2.2 Content reporting and content reporting management
	4.2.3 Purchase of digital media Purchase request procedure of selected digital media related to the content
	4.2.4 Pay per view
	4.2.5 Network-based scheduled content time shift
	4.2.6 What is on TV service
	4.2.7 What is on TV service – SMS initiated
	4.2.8 Parental control for scheduled content sequences
	4.2.9 Network-based user notification services
	4.2.10 Content bookmarking
	4.2.11 Personalised channel
	4.2.12 Local PVR
	4.2.13 Network PVR (nPVR) (managed model)
	4.2.14 Personalised channel
	4.2.15 Notification service

	4.3 Service access and control function protocol sequences
	4.3.1 Authentication
	4.3.2 IPTV service profile manipulation through XCAP
	4.3.3 Setup of RTSP/RTCP performance monitoring for CoD session in managed networks over UNIT-18
	4.3.4 Specifying metrics for RTSP/RTCP performance monitoring
	4.3.5 Non-native HNI-IGI

	4.4 Communication services
	4.4.1 Instant messaging
	4.4.2 Caller ID
	4.4.3 Presence
	4.4.4 Content sharing

	4.5 Content preparation
	4.5.1 Encryption sequences
	4.5.2 Content on demand
	4.5.3 Scheduled content with periodic key rotation controlled by the key management function
	4.5.4 Scheduled content with periodic key rotation controlled by the scheduled content encryption function
	4.5.5 Scheduled content with event based key rotation


	Bibliography
	Figures
	Figure 1 – RTSP Procedure on UNIS-11 for managed model
	Figure 2 – RTSP Usage for COD on UNIS-11 and NPI-10
	Figure 3 – Content reporting
	Figure 4 – Management of content reporting
	Figure 5 – Purchase request procedure of selected digital media related to the content
	Figure 6 – User-initiated PPV service without existing scheduled content session
	Figure 7 – User-initiated PPV service switched from the scheduled content service
	Figure 8 – IPTV end-user activation of scheduled content time shift
	Figure 9 – IPTV end-user deactivation of scheduled content time shift
	Figure 10 – Acquiring information on content streamed on an OITF
	Figure 11 – Call flow for an SMS initiated parental control request
	Figure 12 – Procedure for parental control command to change channels
	Figure 13 – IMS-based user notification setup request
	Figure 14 – DAE-based user notification setup request
	Figure 15 – IMS-based update of pending notification requests
	Figure 17 – DAE-based fetching of pending notification requests
	Figure 18 – Sending a notification to an OITF
	Figure 19 – Sending a notification to a cellular device
	Figure 20 – Content Bookmarking in a scheduled content session
	Figure 21 – Content bookmarking in a content on demand session
	Figure 22 – Content-related bookmark retrieval
	Figure 23 – Content bookmark update
	Figure 24 – Signalling flow of PCh configuration
	Figure 25 – Signalling flow of PCh service setup
	Figure 26 – Call flow for a local PVR recording session
	Figure 27 – Call flow for a remote request for a local PVR recording session
	Figure 28 – Call flow for network PVR recording session – Synchronous method
	Figure 29 – Call flow for network PVR recording – Asynchronous method
	Figure 30 – OITF-centric personalised channel
	Figure 31 – Retrieving emergency notifications
	Figure 32 – Procedure for network-generated notifications
	Figure 33 – High-level session procedure
	Figure 34 – Target device initiating a COD session in relation to session transfer
	Figure 35 – IG handling of CoD initiated sessions associated with session transfers
	Figure 36 – Transferor imitating a session transfer request to a transferee in push mode
	Figure 37 – Post successful session establishment by the transferee
	Figure 38 – Default IMS public identity registration procedure in a managed model
	Figure 39 – IPTV end-user IMPU registration procedure in a managed model
	Figure 40 – IPTV end-user de-registration procedure in a managed model
	Figure 41 – IPTV default identity de-registration procedure in a managed model
	Figure 42 – Call flow for subscription to the registration event
	Figure 43 – Service profile management based on XCAP
	Figure 44 – RTCP receiver report packet
	Figure 45 – RTCP XR packet
	Figure 46 – Registration for non-native HNI-IGI
	Figure 47 – Instant message origination call flow
	Figure 48 – Incoming message call flow
	Figure 49 – Caller identification call flow
	Figure 50 – IMS telephony service based caller identification
	Figure 51 – Subscription to presence
	Figure 52 – Cancellation of presence subscription
	Figure 53 – Publishing a presence event
	Figure 54 – Content sharing capability call flow
	Figure 55 – Content sharing session initiation, modification and terminaion
	Figure 56 – Content sharing session transfer
	Figure 57 – Multi-DRM main workflows
	Figure 58 – Encrypt content on demand
	Figure 59 – Encrypt scheduled content with periodic key rotation controlled by the Key Management Function
	Figure 60 – Encrypt scheduled content with periodic key rotation controlled by scheduled content encryption function
	Figure 61 – Encrypt scheduled content with event based key rotation


