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1 Reason for Change

This CR handles the file and stream distribution part of the hybrid broadcast/unicast scenarios and is based on input contribution OMA-BCAST-v1_1-2008-0102-INP_Basis_for_hybrid_scenarios and the comments initiated from that contribution.
This CR replaces section 6.6, which as of now only consists of section headers (added in OMA-BCAST-v1_1-2008-0085-CR_Distribution_Hybrid_scenario_initial_draft), with Appendix D. Appendix D will contain all informative text related to the distribution part of the hybrid broadcast/unicast scenarios. The section headers previously located in section 6.6 has been replaced by the following section headers which have been filled in:

Appendix D
Distribution in Hybrid Broadcast/Interactive Scenarios (INFORMATIVE)

D.1
File Distribution in Hybrid Broadcast/Interactive Scenario

D.2
Stream Distribution in Hybrid Broadcast/Interactive Scenario

D.2.1
Initial BDS Selection

D.2.2
Switching from Broadcast Access to Interaction Access

D.2.3
Switching from Interaction Access to Broadcast Access

D.2.4
Synchronization of Stream Distribution Flows

A paragraph has been added at the end of section 6.5 specifying that server side time-shifting of live streaming sessions MAY be supported by server and terminal. Reference to [3GPP TS 26.234 v8] has therefore also been added. Support for time-shifting of live streaming sessions was added to enable the possibility to further improve the user experience in relation to a streaming delivery access switch.
A method, which the terminal MAY support, to retrieve suitable times to perform a controlled access switch from interaction access to broadcast access has been added in section 6.5.1 “Advisable Time Ranges for Access Switch”. It allows the terminal to plan the controlled access switch so that it minimizes the impact on the viewing experience.
Note to editor:

Because of the reference to section C.11.3.3 of TS Service Guide, OMA-BCAST-v1_1-2009-0060-CR_Hybrid_scenarios_file_distribution_SG_instance must have been agreed before this CR is incorporated.
R01:

· Changes in section D.2.1 and D.2.2 to clarify that a terminal may setup the interaction channel access at the time of starting the Mobile TV application, or when detecting broadcast channel loss. (Comment by Huawei)
· Added Huawei as co-signer.
2 Impact on Backward Compatibility

None.
3 Impact on Other Specifications

None.
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Accept the proposed change for inclusion into BCAST 1.1.

6 Detailed Change Proposal

Change 1:  Adding reference to 3GPP TS 26.234 Rel 8
Normative References

	[3GPP TS 26.234]
	3GPP TS 26.234, “Transparent end-to-end Packet-switched Streaming Service (PSS); Protocols and codecs”

	[3GPP TS 26.234 v7]
	3GPP TS 26.234 Rel 7, “Transparent end-to-end Packet-switched Streaming Service (PSS); Protocols and codecs”

	[3GPP TS 26.234 v8]
	3GPP TS 26.234 Rel-8, “Transparent end-to-end Packet-switched Streaming Service (PSS); Protocols and codecs”

	[3GPP TS 26.346]
	3GPP TS 26.346 REL6, “MBMS Protocols and Codecs”

	[3GPP2 C.S0046]
	3GPP2 TS C.S0046, “3G Multimedia Streaming Service”. 
URL : http://www.3gpp2.org/Public_html/specs/tsgc.cfm

	[BCAST10-SG]
	"Service Guide for Mobile Broadcast Services", Open Mobile Alliance™, OMA-TS-BCAST_ServiceGuide-V1_0, 
URL: http://www.openmobilealliance.org/

	[BCAST10-XMLSchema-FD-AssociatedProcedure]
	"Mobile Broadcast Services – XML Schema for Associated Delivery Procedures – File Distribution", Open Mobile Alliance™, OMA-SUP-XSD_bcast_fd_associatedprocedure-V1_0, 
URL: http://www.openmobilealliance.org/

	[BCAST10-XMLSchema-FD-Backend]
	"Mobile Broadcast Services – XML Schema for File Distribution Backend Interfaces ", Open Mobile Alliance™, OMA-SUP-XSD_bcast_fd_backend-V1_0, 
URL: http://www.openmobilealliance.org/

	[BCAST10-XMLSchema-FD-FDT]
	"Mobile Broadcast Services – XML Schema for File Description Table", Open Mobile Alliance™, OMA-SUP-XSD_bcast_fd_fdt-V1_0, 
URL: http://www.openmobilealliance.org/

	[BCAST10-XMLSchema-FD-ReceptionReport]
	"Mobile Broadcast Services – XML Schema for Reception Reporting – File Distribution", Open Mobile Alliance™, OMA-SUP-XSD_bcast_fd_receptionreport-V1_0, 
URL: http://www.openmobilealliance.org/

	[BCAST10-XMLSchema-SD-AssociatedProcedure]
	"Mobile Broadcast Services – XML Schema for Associated Delivery Procedures – Stream Distribution", Open Mobile Alliance™, OMA-SUP-XSD_bcast_sd_associatedprocedure-V1_0, 
URL: http://www.openmobilealliance.org/

	[BCAST10-XMLSchema-SD-Backend]
	"Mobile Broadcast Services – XML Schema for Stream Distribution Backend Interfaces", Open Mobile Alliance™, OMA-SUP-XSD_bcast_sd_backend-V1_0, 
URL: http://www.openmobilealliance.org/

	[BCAST10-XMLSchema-SD-ReceptionReport]
	"Mobile Broadcast Services – XML Schema for Reception Reporting – Stream Distribution", Open Mobile Alliance™, OMA-SUP-XSD_bcast_sd_receptionreport-V1_0, 
URL: http://www.openmobilealliance.org/

	[ETSI 102 472]
	ETSI TS 102 472 v1.1.1 (2006-04), “Digital Video Broadcasting (DVB); IP Datacast over DVB-H: Content Delivery Protocols”, 
URL: http://portal.etsi.org/ 

	[IOPPROC]
	“OMA Interoperability Policy and Process”, Version 1.1, Open Mobile Alliance™, OMA-IOP-Process-V1_1, 
URL: URL:http://www.openmobilealliance.org/

	[OMA Push]
	OMA-Push-V2_1 enabler. Open Mobile Alliance™. 
URL: URL:http://www.openmobilealliance.org/

	[RFC 2326]
	IETF RFC 2326, “Real Time Streaming Protocol (RTSP) “, 
URL : http://www.ietf.org/rfc/rfc2326.txt

	[RFC 2616]
	IETF RFC 2616, “Hypertext Transfer Protocol -- HTTP/1.1”, 
URL: http://www.ietf.org/rfc/rfc2616.txt

	[RFC 3450]
	IETF RFC 3450, “Asynchronous Layered Coding (ALC) Protocol Instantiation” , 
URL: http://www.ietf.org/rfc/rfc3450.txt

	[RFC 3451]
	IETF RFC 3451, “Layered Coding Transport (LCT) Building Block” , 
URL: http://www.ietf.org/rfc/rfc3451.txt

	[RFC 3452]
	IETF RFC 3452, “Forward Error Correction (FEC) Building Block” , 
URL: http://www.ietf.org/rfc/rfc3452.txt

	[RFC 3550]
	IETF RFC 3550, “RTP: A Transport Protocol for Real-Time Applications” , 
URL: http://www.ietf.org/rfc/rfc3550.txt

	[RFC 3695]
	IETF RFC 3695, "Compact Forward Error Correction (FEC) Schemes", Luby, M. and L. Vicisano, 
URL: http://www.ietf.org/rfc/rfc3695.txt

	[RFC 3926]
	IETF RFC 3926, “FLUTE - File Delivery over Unidirectional Transport” , 
URL: http://www.ietf.org/rfc/rfc3926.txt

	[RFC 3986]
	IETF RFC 3986, “Uniform Resource Identifier (URI): Generic Syntax”, 
URL: http://www.ietf.org/rfc/rfc3986.txt

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, 
URL: http://www.ietf.org/rfc/rfc2119.txt

	[RFC2234]
	“Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. November 1997, 
URL: http://www.ietf.org/rfc/rfc2234.txt

	[RFC2246]
	“The TLS Protocol, Version 1.0”, T. Dierks, C.Allen, January 1999, 
URL: http://www.ietf.org/rfc/rfc2246.txt

	[SSL30]
	“SSL 3.0 Specification”, Netscape Communications, November 1996, 
URL: http://wp.netscape.com/eng/ssl3/draft302.txt

	[RFC4234]
	“Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. October 2005, URL:http://www.ietf.org/rfc/rfc4234.txt

	[SCRRULES]
	“SCR Rules and Procedures”, Open Mobile Alliance™, OMA-ORG-SCR_Rules_and_Procedures, URL:http://www.openmobilealliance.org/


Change 2:  Additions to section 6.5
6.5 Stream Distribution over Interaction Channel

Terminals and networks that support the Interaction Channel SHALL support stream distribution over the Interaction Channel. 

Terminals that support stream distribution over the Interaction Channel SHOULD implement the streaming service as defined either in [3GPP 26.234] or in [3GPP2 C.S0046], with respect to the following:

· Transport of continuous media (video, audio, speech and timed text) using RTP/UDP/IP;

· Support of the RTP Control Protocol (RTCP) to report feedback;

· Use of the Real Time Streaming Protocol (RTSP) to set up and control the point-to-point stream session;

· Session Description Protocol (SDP) shall be used as the format of the presentation description for both the terminal and BSDA.  In addition, SDP delivered to the client shall declare the media types to be used in the session using a codec-specific MIME media type appropriate for [3GPP 26.234] or [3GPP2 C.S0046];
· Use of HTTP/TCP/IP for the transport of certain media types which don’t currently have corresponding RTP definitions (such as synthetic audio, Unicode text, bitmap graphics, still images, and vector graphics);

·  “.3gp” or “.3g2” file formats when multiple media elements are aggregated for combined delivery over HTTP/TCP/IP;
· Capability exchange, to enable the streaming servers to provide a wide range of devices with content suitable for the particular client of concern.
The session establishment SHALL be based on an RTSP URL or an SDP identifying the streaming server and the content as defined in [RFC 2326]. In the Service Guide, the SDP SHALL be designated by the ‘SDPRef’ element or embedded in the ‘SDP’ element of the ‘SessionDescription’ element of the ‘UnicastServiceDelivery’ element in the ‘Access’ fragment. The RTSP Request-URI according to [RFC 2326] SHALL be constructed from information declared in the ServiceGuide as defined below (see also sections 5.1.2.4 and 5.1.2.2 of [BCAST10-SG]):
The ‘rtsp’, ‘host’ and (if given) ‘port’ components of the Request-URI SHALL always be taken from the ‘AccessServerURL’ element in the ‘Access’ fragment. The ‘abs_path’ component of the Request-URI MAY be signaled either in the ‘AccessServerURL’ element in the ‘Access’ fragment or in the ‘contentLocation’ attribute in the ‘Schedule’ fragment or in both places. Note that ‘AccessServerURL’ is an absolute URL and ‘contentLocation’ a relative one which can override and/or complement information in ‘AccessServerURL’. The corresponding components in the RTSP Request-URI SHALL be filled as follows:

· in case the ‘abs_path’ component is signaled in neither ‘AccessServerURL’ nor ‘contentLocation’, the string “/” SHALL be used as the ‘abs_path’ component of the resulting ‘Request-URI’

· in case the ‘abs_path’ component is signaled in either ‘AccessServerURL’ or ‘contentLocation’ but not in both, this information SHALL be used as the ‘abs_path’ component of the resulting ‘Request-URI’

· in case the ‘abs_path’ component is signaled in both ‘AccessServerURL’ and ‘contentLocation’, the information from ‘contentLocation’ SHALL be used as the ‘abs_path’ component of the resulting ‘Request-URI’, overriding the information in ‘AccessServerURL’

The terminal MAY use the RTSP range header field to request the unicast delivery to start from a given time point. The range SHALL be in NPT format and the time values SHALL be relative to the session start time as indicated in the session description.

NOTE: Specification or negotiation of ports used for unicast service delivery is handled by the unicast distribution mechanism used for delivering that service. For example, for RTSP and PSS based systems (values 3 and 4), port negotiation is done within the RTSP signalling exchange.

To improve user experience, there exist methods for fast switching between unicast streaming channels. BCAST Terminals MAY support the Fast Content Switching mechanism defined in [3GPP 26.234 v7]. If the terminal contains an implementation of the Fast Content Switching mechanism according to [3GPP 26.234 v7], that mechanism SHALL also be supported in BCAST mode of operation. 
To further improve user experience, there exists a mechanism for time-shifting live streaming sessions. A server side time-shift buffer allows the terminal to pause live sessions and navigate (rewind, fast forward) in the offered time-shift buffer range. BCAST servers and terminals MAY support the time-shifting functionality defined in [3GPP TS 26.234 v8].
6.5.1 Advisable Time Ranges for Access Switch
BCAST terminals MAY support retrieving information that describes positions in the content where a user is likely to perceive a disturbance as having a low impact on the viewing experience. The terminal can use this information, e.g., in a hybrid broadcast/unicast scenario to plan and execute a controlled switch from interaction access to broadcast access as described in section ‎D.4.3
. BCAST servers MAY support this functionality.
The RTSP GET_PARAMETER method as defined in [RFC 2326] SHALL be used to convey the advisable time ranges for access switch. In addition, the following applies:
· The RTSP GET_PARAMETER request SHALL be sent from terminal to server.

· The ‘Content-Type’ header SHALL be set to “text/parameters”.

· Parameter “advisableswitchtime” SHALL be included in the body of the RTSP GET_PARAMETER request.
· The RTSP GET_PARAMETER response SHALL be sent from server to terminal.
· The syntax of the content returned in the RTSP GET_PARAMETER response body SHALL be defined in ABNF [RFC4234] as follows:
Advisable-Switch-Time = "advisableswitchtime" ":" [Range *(“,” Range)] CRLF
Range = "range" ":" Ranges-Specifier

Ranges-Specifier = as defined in [RFC 2326]
· If there are no suitable time ranges for access switch, the server SHALL respond without instantiating the ‘Range’ rule as enabled by the syntax of ‘Advisable-Switch-Time’.

· The server SHALL use a ‘Ranges-Specifier’ with a time format which enables the terminal to map the provided time with corresponding RTP timestamp.
Determining advisable time ranges for access switch and the signalling thereof at the network side is out of scope of this specification.
In the following example it is shown how the terminal successfully retrieves time ranges suitable for access switch.
C->S 
GET_PARAMETER rtsp://example.com/service1.3gp RTSP/1.0
Cseq: 122
Session: 17903320
Content-Type: text/parameters
Content-length: 21

advisableswitchtime

The response includes the suitable ranges:

S->C
RTSP/1.0 200 OK
Cseq: 122
Session: 17903320
Content-Type: text/parameters
Content-Length: 159

advisableswitchtime:range:clock=20090327T095955Z-20090327T095955Z;range:clock=20090327T100434Z-20090327T100434Z;range:clock=20090327T101915Z-20090327T102000Z

The body of the GET_PARAMETER response in the example above specifies three intervals which all occur on the day of 27 March 2009:

· 09:59:55 – 09:59:55 (describes a single point in time)

· 10:04:34 – 10:04:34 (describes a single point in time)

· 10:19:15 – 10:20:00

Two of the returned ranges describe degenerate intervals containing a single time instant which marks a specific point in time. These points in time could, e.g., indicate content positions where there is transient from program to commercial or vice versa. The third and last range describes a closed interval which could, e.g., correspond to the time interval when movie credits are shown.
Change 3:  Removing section 6.6
6.6 
6.6.1 
6.6.2 
6.6.2.1 
6.6.2.2 
Change 4:  Adding appendix D
Appendix D Distribution in Hybrid Broadcast/Interactive Scenarios (INFORMATIVE)
D.1 File Distribution in Hybrid Broadcast/Interactive Scenario

In a hybrid Mobile TV system it is assumed that a set of file distribution services is available over both broadcast channel and interaction channel. See section C.11 of [BCAST10-SG
] for a more extensive description of a hybrid Mobile TV system and its typical characteristics.
Over the broadcast channel, a file download service is delivered using either FLUTE or ALC as the transport protocol (see chapter 5). Over the interaction channel a file download service is delivered using either FLUTE (see section 5.5.1
) or HTTP (see section 5.5.2
). By providing a file distribution service over the broadcast channel as well as the interaction channel, the BCAST server is able to realize hybrid broadcast/unicast scenarios where the interaction channel, e.g., is used as a fallback delivery method in case the terminal goes out of broadcast channel coverage. Section C.11.3.3 of [BCAST10-SG
] contains an example that describes how the Service Guide is instantiated in order to support such a scenario.
For a hybrid broadcast/unicast file distribution service, there are some characteristics of FLUTE and HTTP to consider before choosing the delivery method for interaction access. These characteristics are to be considered independently of the choice of delivery method for the broadcast channel.
· Using FLUTE for file distribution over interaction channel leads to the terminal not being able to control which data that is sent from the server. Even if the server synchronizes the file delivery over broadcast channel with the file delivery using FLUTE over interaction channel, there is still a possibility that the terminal fails to receive fragments during the transition between broadcast access and interaction access. The terminal is then unable to specifically retrieve the missing fragments.
· Using HTTP for file distribution over interaction channel is identical to the file repair procedure, as specified in section 5.5
. This means that the terminal is able to retrieve complete files as well as individual file fragments depending on its need. Although, unlike FLUTE there is no possibility to receive updated file description within the HTTP session.
Considering the characteristics mentioned in the bullets above, FLUTE as the transport protocol for file distribution over the interaction channel in a hybrid broadcast/unicast scenario is likely to be more suitable for file distribution cases with a changing set of files and versions continuously delivered in a carousel, while HTTP is likely to be more suitable for fixed content distribution cases where the set of files and their version do not change.
D.2 Stream Distribution in Hybrid Broadcast/Interactive Scenario

In a hybrid Mobile TV system it is assumed that a set of stream distribution services is available over both broadcast channel and interaction channel. See section C.11 of [BCAST10-SG
] for a more extensive description of a hybrid Mobile TV system and its typical characteristics.
This section describes some methods to improve switching time as well as methods for improving the user experience when switching service access in such a hybrid Mobile TV system.
D.2.1 Initial BDS Selection

6.5.1.1 If a particular service is available over both broadcast channel and interaction channel, it is up to the terminal to select either of them for delivery of the service. The choice may be based on several technical or business related properties of the bearers (e.g. bit rate, monetary cost), or it may be based on user decision. For example, the interactive channel might offer a streaming service at a different bit rate and at a different monetary cost. A terminal is likely to choose broadcast access unless interaction access has been determined beneficial from a user experience point of view. The broadcast coverage may for example suffer from low quality and the terminal therefore chooses the interaction access to avoid the ping-pong effect caused by continuous access switches, which in turn are caused by broadcast access being lost and reacquired over and over again.
The terminal may setup a stream distribution session delivered over the interaction channel at the start of a Mobile TV session independent of the initial choice of access. This is done in order to decrease the time for switching from broadcast access to interaction access as described in section D.2.2
. Otherwise the terminal will have to setup the interaction channel session at the time of loosing broadcast coverage, or when detecting that there is a high probability that the broadcast coverage will be lost.
D.2.2 Switching from Broadcast Access to Interaction Access
The access change from broadcast channel to interaction channel typically occurs suddenly and without warning when the available signal strength is no longer sufficient for broadcast access. The terminal may for example identify the loss of broadcast access by measuring signal strength and/or packet loss and compare the measurements against a predefined threshold, or by noticing that RTP reception has stopped completely. As a result the terminal may use the Service Guide to identify that the stream distribution flow is alternatively available over the interaction channel (see section C.11.3.2 in [BCAST10-SG
]), terminate the broadcast session, and initiate reception over the interaction channel instead. It might be up to the user to decide whether the switch of access is desired or if the session shall be terminated, especially if delivery over the interaction channel induces additional monetary cost.

During the change of access to interaction channel it may be that a drop-out of the service will last corresponding to the time it takes the terminal to setup reception over interaction channel, possibly change codecs, and to fill the receiver buffers to a suitable level. This could be in the order of several seconds. 
As previously mentioned, one way for the terminal to decrease this time period is to setup a stream distribution session delivered over the interaction channel at the start of a Mobile TV session independent of the initial choice of access. In case the terminal is able to access the requested service over the broadcast channel, the interaction channel session is left in a paused state. The only signaling between the terminal and the server is then “keep alive” messages to prevent the server from timing out. If broadcast coverage is lost, the Mobile TV application continues the service reception over the interaction channel. This is done by merely issuing RTSP PLAY to the streaming server since the required number of SETUP methods has already been exchanged between the client and server. 
 It may happen that the user have switched service since the initial setup leading to the unicast session that was originally setup no longer refers to the broadcast session being received. Using the Fast Content Switching mechanism described in section 6.5 
the terminal then issues a PLAY with the URL for a unicast session that corresponds to the lost broadcast session. When broadcast coverage later is reacquired the terminal may send RTSP PAUSE to stop unicast reception and once again receive the service over broadcast access.
6.5.1.2 The BCAST server may provide functionality for time-shifting of live streaming sessions as described in section 6.5
. When both the BCAST server and the terminal support Range headers expressed in UTC it is possible for the terminal to resume the session over interaction channel at the time instant where the broadcast access was lost. Thus there may be a blackout during the access change, but there is no loss of media

D.2.3 Switching from Interaction Access to Broadcast Access
If the terminal receives a service over interaction channel, and it recognizes that broadcast channel coverage is reacquired, it may terminate or pause the interaction channel session and initiate reception over the broadcast channel. The decision to switch, and when to switch, is made at the terminal side. It may be based on several technical or business related properties of the bearers (e.g. bit rate, monetary cost), or it may be based on user decision.
An access change from interaction channel to broadcast channel has the possibility to be made nearly seamless when both broadcast and unicast streaming can be received by the client at the same time. Although, the terminal might need to change codecs or codec settings just as for the switch from broadcast access to interaction access.
As specified in section ‎6.5.1
, a BCAST server may signal positions in the content where a controlled switch to broadcast access would have the least impact on the user experience. Those signalled instants in time mark positions at which a switch would have a low impact on the viewing experience and are typically mapped to transitions between programs and commercials and time intervals when movie credits are shown. By retrieving this information and using it to plan the controlled access switch from interaction access to broadcast access, the terminal avoids performing the switch during vital parts of the content such as interesting and important scenes of a movie. How these instants in time are determined at the network side is out of scope of this specification, but content providers are one possible source of information.
D.2.4 Synchronization of Stream Distribution Flows
One of the challenges of making an access change of a service, being either a change from broadcast channel to interaction channel or vice versa, is to align the two media flows at the point of change in order to guarantee a good user experience. One method for aligning the flows at the RTP level is described in the following paragraphs.
For each media component in the stream distribution flow from which the switch is made, the terminal compares the SSRC value against the corresponding media component of the stream distribution flow to which the switch is made. Two different outcomes are possible:
1) The terminal detects two different SSRC values. The terminal assumes that the same wall clock time is used for the two media components and waits for media component specific RTCP packets to be received in order to align the media components using the wall clock time.
2) The terminal detects that the same SSRC value is used. The terminal assumes that the same random RTP timestamp offset is used for the media components and align the media components using the RTP timestamp.
6.5.1.3 The most straight forward way for the terminal to align two media components, with regards to codec handling, would be if they are encoded using the same codec and codec settings. In addition, if the SSRC of the two flows are the same, as described in 2) above, it would further help the terminal to perform an access switch with a good user experience.
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