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1 Introduction

FLUTE has been selected as the working assumption delivery protocol for MBMS download and service announcement. 

The FLUTE specification [1] describes required and optional parameters for FLUTE session and media descriptors. This document specifies SDP descriptors for FLUTE sessions that can be used for the discovery of FLUTE download and service announcement. Formal specification of new parameters is given in ABNF.

2 SDP Descriptors for FLUTE

As already stated in [6], the FLUTE specification defines the required and optional parameters for such FLUTE session and media descriptors.

The required parameters are:

· The sender IP address;

· The number of channels in the session;

· The destination IP address and port number for each channel in the session;

· The Transport Session Identifier (TSI) of the session;

· An indication of whether or not the session carries packets for more than one object. 

Optionally, the following parameters may be associated with the session (Note, the list is not exhaustive):

· The start time and end time of the session;

· FEC Encoding ID and FEC Instance ID; 

· Some information that tells receiver, in the first place, that the session contains files that are of interest. 

2.1 Sender IP address

(Note, the terms “source” and “sender” are interchangeable within the scope of FLUTE).

There shall be exactly one IP sender address per FLUTE session, and thus there shall be exactly one IP source address per complete FLUTE session SDP description. (Note, this requirement is informational since LCT requires that all the channels of a single LCT session are from the same source IP address).

The IP source address shall be defined according to the source-filter attribute (“a=source-filter:”) [5] for both IPv4 and IPv6 sources, with the following exceptions:

1. Exactly one source address may be specified by this attribute such that exclusive-mode shall not be used and inclusive-mode shall use exactly one source address in the <src-list>. 

2. There shall be exactly one source-filter attribute per complete FLUTE session SDP description, and this shall be in the session part of the session description (i.e. not per media). 

3. The * value shall be used for the <dest-address> subfield, even when the FLUTE session employs only a single LCT (multicast) channel. 

2.2 Number of channels

FLUTE session channelisation is the use of multiple LCT channels (multicast groups) to transport the files of a single FLUTE session. FLUTE session channelisation shall be defined according to a new SDP attribute at session level as specified in this document. Details of each channel shall be defined by SDP media level information also described in this document.

The multiple channel attribute describes the number of channels used by the sender to transmit. It is may also be used to check the number of channels against the SDP m-lines.

The syntax in ABNF is given below:

a=flute-ch: value CRLF

where

value = %d
value is the number of channels used by the sender to transmit data in a FLUTE session. 

This parameter indicates to the receiver that the sender is using multiple channels in the FLUTE session to transmit data. This also indicates the number of channels used by the sender. The value specified by this descriptor can be used by the receiver to check that it has received all the m-lines describing the destinations. For example, if the value of this parameter is 2, then there should be 2 channels specified by the m-lines. An example is given in section 3.

In the absence of this descriptor, a receiver shall understand that exactly one FLUTE channel is used for the FLUTE session.

2.3 Destination IP address and port number for channels

One or more channels must be described by the media-level channel descriptors. The number of channels shall be inferred by from the channel parameters. These channel parameters shall be per channel:

· IP destination address

· destination port number

The IP destination address shall be defined according to the “connection data” field (“c=”) of SDP [5]. The destination port number shall be defined according to the <port> sub-field of the media announcement field (“m=”) of SDP [5].

Although it is generally recommended that multiple channels are differentiated by IP destination address, in the case that the same destination IP address is used for all the channels of a session and only the destination port number differentiates channels, the IP destination address may be given by the connection data field at session-level for all channels (if so, the connection data field shall not be used at media-level).

Exactly one destination port must be used per FLUTE channel. When more than one session channel is used, it is recommended that the channels are differentiated based on destination/group IP address (other parameters may vary too, but channel differentiation based on destination port with the same destination address is considered unnecessary, complex and potentially harmful). Thus, it is recommended that the “number of ports” option in the SDP “m” line is not used (or used only with a value of 1). If the value is greater than 1, this indicates that number of FLUTE channels.

For per channel description of the IP destination address, IP destination address values must be given at media-level, i.e. following an “m=” descriptor.

The sequence of multiple channels shall be determined by the order in which their media descriptions are defined in the session description (i.e. the first media description is gives the first channel in the sequence). In the case of the slash notation usage for specifying multiple destination addresses or ports, the order of the channel sequence shall be lowest value first and highest last; and in the case of slash notation for both destination address and port of a media-level description the channel sequence will be from the lowest address value and incremented through the range.

Also we need to indicate the presence of a FLUTE session on a certain channel. This is done by using the ‘m-line’ in the SDP description as shown in the following example: 

             m=data 12345 FLUTE/UDP 0 

  c=IN IP6 FF1E:03AD::7F2E:172A:1E24/1

In the above SDP attributes, the m-line indicates the media used and the c-line indicates the corresponding channel. Thus, in the above example, the m-line indicates that the media is transported on a channel that uses FLUTE over UDP. Further, the c-line indicates the channel address, which, in this case, is an IPv6 address.

2.4 TSI of the session

The combination of the TSI and the IP source address identifies the session. Each TSI must uniquely identify a FLUTE session for a given IP source address during the time that the session is active an also for a large time before and after the active session time (this is also an LCT requirement [3]). 

The TSI shall be defined according to a new SDP descriptor specified in this document. There shall be exactly one occurrence of this descriptor in a complete FLUTE SDP session description and it must appear at session level.

The syntax in ABNF is given below:

a=flute-tsi: value CRLF

2.5 Multiple objects transport indication

FLUTE [1] requires the use of the TOI header field (with one exception for packets with no payload when the A flag is used). The transport of a single FLUTE file requires that multiple TOIs are used (TOI 0 for FDT Instances). Thus, there is no further need to indicate to receivers that the session carries packets for more than one object and no SDP (or other out of band information) is needed for this.

2.6 Session Timing Parameters

A FLUTE session start and end times shall be defined according to the SDP timing field (“t=”) [5].

2.7 FEC parameters

This information is provided in-band with FLUTE in MBMS [7].

2.8 Content description pointer

The syntax of the information that tells receiver, in the first place, that the session contains files that are of interest is out of scope of this document. However, the SDP may include a Content description pointer to enable efficient linkage to such information.

The content descriptor pointer attribute describes how the sender indicates to the receiver the URI where the content description is stored. The content descriptor pointer shall be defined according to a new SDP descriptor specified in this document.
The syntax in ABNF is given below:

a=content-desc: “uri=” <”>URI <”>CRLF

where

URI = as defined in RFC 2396
URI is a valid URI for the Content Description. The URI may be an XML schema such as an FDT XML schema (as described in [1]).

3 SDP Examples for FLUTE Session

Here is a full example of SDP description describing a FLUTE session:

v=0

   o=user123 2890844526 2890842807 IN IP6 2201:056D::112E:144A:1E24

   s=File delivery session example

   i=More information

   t=2873397496 2873404696

   a=source-filter: incl IN IP6 * 2001:210:1:2:240:96FF:FE25:8EC9

   a=flute-tsi:3

   a=flute-ch:2

 m=data 12345 FLUTE/UDP 0 

   c=IN IP6 FF1E:03AD::7F2E:172A:1E24/1
   m=application 12346 FLUTE/UDP 0

   c=IN IP6 FF1E:03AD::7F2E:172A:1E30/1
4 Conclusions

SDP is extensively used in 3GPP specifications and is the natural choice for describing MBMS sessions. The SDP specified in this document provides the necessary and sufficient level of detail for the MBMS usage of FLUTE for both download and service announcement. Nokia proposes that this SDP specification is taken as a working assumption for MBMS release 6, and subsequently is entered into the SA4 MBMS  technical specifications.

5 References

[1] FLUTE – File Delivery over Unidirectional Transport, IETF Internet Draft, Work in progress, http://www.ietf.org/internet-drafts/draft-ietf-rmt-flute-07.txt.

[2] Asynchronous Layer Coding (ALC) Protocol Instantiation, IETF RFC 3450.

[3] Layered Coding Transport (LCT) Building Block, IETF RFC 3451.

[4] Forward Error Correction (FEC) Building Block, IETF RFC 3452.

[5] SDP: Session Description Protocol, IETF RFC 2327.

[6] FLUTE for MBMS downloading, Nokia, NTT DoCoMo, 3GPP TSG-SA4#29 meeting, 24-28 November 2003, Tampere, Finland, Tdoc S4-030772.

[7] FLUTE Usage in MBMS Download, Nokia, 3GPP TSG-SA4 PSM SWG AHG meeting, 5-7 March 2004, Lund, Sweden, Tdoc S4-AHP109.







� Contact:


Igor D.D. Curcio, Rod Walsh, Nokia Corporation, 33721 Tampere, Finland, Email: {� HYPERLINK "mailto:igor.curcio, rod.walsh}@nokia.com" ��igor.curcio, rod.walsh}@nokia.com�, Tel. +358 71 800 8000.





