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The Digital Video Broadcasting Project (DVB) Technical Module group on IP Infrastructure (TM-IPI) wishes to continue the successful exchange of information with the ITU-T Focus Group on IPTV (ITU-T FG IPTV) in the spirit of the successful communication on Application Layer Forward Error Correction (AL-FEC). This exchange helped you in the decision to accept the DVB AL-FEC mechanism as your application layer error recovery mechanism based on FEC. 

The DVB project strongly believes that this continuous exchange of information will help to avoid conflicting specifications and foster industry harmonization also for other areas. Following up on some on your status request on working areas in DVB-IPI we would like to inform you as follows:

DVB has progressed the work on retransmission (RET) and on content download services (CDS), but still no mature specification is available on any of the two work areas. Nevertheless, to continuously support the collaboration offer of ITU-T FG IPTV WG2 with DVB, we would at least like to provide you the following information on these two matters. 

For CDS, based on multiple requests by external organizations on the status of the work, DVB-IPI has decided to compile a slide set which provides more insight into the work. The slide set (referenced IPI2510r2) is attached to this letter and Digital Fountain chairing this Task Force in DVB-IPI has offered to present this slide set to your experts at the upcoming meeting of the ITU-T FG on IPTV in December 2007, if appropriate for you. Any feedback on this information from your side is very welcome.
With respect to the progress on RET, the major aspects of the RET solution have been agreed upon, with some further work left dealing with protocol details.  As previously communicated, the RET solution is based on RTP/RTCP both for linear TV and on-demand TV services. 


More specifically, from the HNED (Home Network End Device) point of view, the DVB RET solution will adhere to the following rules:


-The retransmission requests issued by the HNED are RTCP Generic NACK messages, formatted as specified in RFC 4585, S. 6.2.1. These are always sent out by the HNEDs in unicast, even for linear TV services, on a dedicated port-IP address.


-The feedback message formats and the reporting rules specified in RFC 4585 are relaxed in order to allow for more timely reporting. In particular, RTCP packets containing only Generic NACK messages are allowed, in addition to the RTCP Compound packets as per RFC 4585.


-Retransmission packets are sent over unicast but, for linear TV, may also be sent over multicast, e.g., in case of packet loss on a branch higher up in the MC tree. In the latter case, the same Multicast Group Address is used as for the original multicast RTP stream, and the RET packets use SSRC multiplexing. For on-demand TV services, SSRC multiplexing with the original RTP stream is recommended for the RET packets, as well.


-The HNED must support the RET packet format as defined in RFC 4588. The HNED may also support for RET packets to be sent as exact copies of the original packets. However, in that case the HNED will have to adhere to specific rules when calculating the metrics (packet loss, jitter) that are inserted in the RTCP RR messages; RTP network monitors will require additional rules to detect «exact copy" retransmission packets.


-For Linear TV, the HNED may expect to receive an RTCP Generic NACK message coming from nodes in the network (a.k.a., RET proxies). In that case, the HNED should behave in a standard way and so refrain from reporting itself that lost packet.  This will assist in reducing or eliminating any NACK flooding that may arise when a packet was lost on a branch of the multicast tree in e.g. the aggregation network.


-In general, an HNED is allowed to send multiple retransmission requests for the same packet loss event to cope with loss of RET and RTCP FB packets, as long as it does not exceed a certain bandwidth limit for the RTCP messaging. DVB will address such aspects concerning HNED RET client behavior in an informative way.
We appreciate your collaboration on any of these subjects, and we look forward to being informed on updates of related work items within the ITU-T Focus Group on IPTV. 
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CDS Service Modes

		Service modes reflect how the decision is made to download a content item

		Push Mode

		Decision to download a content item is taken by the service provider

		Content downloaded “pre-emptively” to users equipment, for example for very popular items

		Pull Mode

		Decision to download a content item is taken by the user

		Normally based on selection from a content guide
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CDS Delivery modes

		CDS Delivery modes reflect how the content item is actually delivered to the user equipment

		Unicast delivery mode

		Content delivered to an individual user on request from user’s equipment

		Simple HTTP

		Multicast delivery mode

		Content distributed to many users over IP multicast

		FLUTE (with repetition or AL-FEC for reliability)

		All four Service/Delivery mode combinations valid:

		Pull/Unicast, Pull/Multicast, Push/Unicast, Push/Multicast
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Basic unicast delivery

		Simple HTTP

		URLs for content items advertised in Content Guide

		HTTP “Range” header used to support partial download of content items

		To repair incomplete items downloaded by multicast

		To support reception of a single content item from multiple HTTP servers

		CDS makes no assumptions about the HTTP servers - this is left to service provider engineering
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Unicast redirection

		HTTP servers may respond with DVB-specified redirection request:

		To another HTTP server

		To a multiple HTTP servers, each providing part of the content

		To a multicast session

		DVB CDS specifies basic redirection capability and end device behaviour, but not usage models

		Service provider may use these capabilities to build flexible delivery infrastructure:

		Reduce load on unicast servers by redirecting to multicast session for popular items

		Reduce network traffic by redirecting to “local” unicast servers.
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Basic multicast delivery

		IETF FLUTE protocol

		Same profile as DVB IPDC Content Delivery Protocols (DVB-H) file broadcast

		Repetition and AL-FEC supported for reliability

		Multicast session details advertised in DVB Service Discovery and Selection and referenced from Content Guide

		Still under discussion

		HTTP may be used to “repair” content items whose reception was not completed during a multicast session
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Multicast session completion

		Users leave the multicast session when they have the completed content items

		Due to this multicast session never uses more network bandwidth than unicast, independent of number of users

		Session completion mechanism allows multicast server to detect when session is complete

		“Complete” means no more users are listening i.e. all users have the complete content

		Server sends “completion poll” at regular intervals

		Absence of response (after some repetition) signals end-of-session

		Probabalistic mechanism to avoid response implosion

		Details still under discussion
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Multicast rate adaptation

		Need to adapt multicast bandwidth to individual users available bandwidth

		Different users have different available bandwidth, both due to line capabilities and current usage

		Solution classifies CDS multicast traffic as lower priority than any other traffic

		Rate adapted naturally to available bandwidth by packet dropping at bottleneck points (standard switch/router behaviour)

		Delivery efficiency in presence of packet dropping depends on coding solution - AL-FEC would provide ~99% efficiency.
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Reporting

		Work just starting

		CDS will specify mechanisms for reporting on downloaded content from end devices

		Currently looking at DVB IPDC (DVB-H) file delivery mechanisms
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Service Discovery and Content Guide

		DVB Service Discovery and Advertisement (SD&S)

		Provides for end device discovery of DVB “services”

		DVB-defined XML information format and “bootstrap” mechanisms for devices to find it on DVB networks

		May be used in CDS to advertise generic multicast session details

		DVB Broadband Content Guide

		Based on TV-Anytime

		Will be used by CDS to advertise individual content items, specify “push” or “pull” service mode, define availability times and reference unicast or multicast delivery parameters
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Work status (12/07)

		Detailed “working text” covers main aspects and partial details for the two delivery modes

		Usage of HTTP and FLUTE

		Redirection, Multicast rate adaptation and completion detection

		Open areas:

		SD&S and BCG details

		Reporting

		Completion planned for March 2008
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