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CHANGE
[bookmark: _Toc26286427][bookmark: _Toc130997074][bookmark: _Toc26286434][bookmark: _Toc123909653]7.2.2	Symbol Encoding Algorithm
The "Compact No-Code FEC scheme" - [132] (FEC Encoding ID 0, also known as "Null-FEC") shall be supported.
The Raptor FEC scheme is described in sub-clause 7.2.12.
A UE that supports MBMS User Services shall support a decoder for the Raptor FEC scheme.
If a UE that supports MBMS User Services receives a mathematically sufficient set of encoding symbols generated according to the encoder specification in [91] for reconstruction of a source block then the decoder shall recover the entire source block. Note that the example decoder described in [91] clause 5.5 fulfils this requirement.
CHANGE
[bookmark: _Toc26286428][bookmark: _Toc130997075]7.2.3	Blocking Algorithm
In the case of the Compact No-Code FEC scheme [132] (FEC Encoding ID 0), then the "Algorithm for Computing Source Block Structure" described within the FLUTE specification (RFC 3926 [9]) shall be used.
In the case of Raptor forward error correction, then the algorithm defined in [91] shall be used.
The values of N, Z, T and A shall be set such that the sub-block size is less than 256KB.
CHANGE
[bookmark: _Toc26286432][bookmark: _Toc130997079]7.2.7	Signalling of Parameters with Basic ALC/FLUTE Headers
FLUTE and ALC mandatory header fields shall be as specified in [9, 10] with the following additional specializations:
-	The length of the CCI (Congestion Control Identifier) field shall be 32 bits and it is assigned a value of zero (C=0).
-	The Transmission Session Identifier (TSI) field shall be of length 16 bits (S=0, H=1, 16 bits).
-	The Transport Object Identifier (TOI) field should be of length 16 bits (O=0, H=1).
-	Only Transport Object Identifier (TOI) 0 (zero) shall be used for FDT Instances.
-	The following features may be used for signalling the end of session and end of object transmission to the receiver:
-	The Close Session flag (A) for indicating the end of a session.
-	The Close Object flag (B) for indicating the end of an object.
In FLUTE the following applies:
-	The Sender Current Time present flag (T) shall be set to zero.
-	The Expected Residual Time present flag (R) shall be set to zero.
-	The LCT header length (HDR_LEN) shall be set to the total length of the LCT header in units of 32-bit words.
-	For "Compact No-Code FEC scheme" [12], the FEC Payload ID shall be set according to RFC 3695 [13] such that a 16 bit SBN (Source Block Number) and then the 16 bit ESI (Encoding Symbol ID) are given.
-	For "MBMS FEC scheme", the FEC Payload ID shall be set according to Clause 7.2.12.1.
-	For "EXT_TIME" LCT Header [119], the sender may include it in all or some of the LCT packets for a file transmission. If EXT_TIME is included, it shall contain the ERT time value set according to [119].
CHANGE
7.2.9	Signalling of Parameters with FDT Instances
The extended FLUTE FDT instance schema defined in clause 7.2.10.1 (based on the one in RFC 3926 [9]) shall be used. In addition, the following applies to both the session level information and all files of a FLUTE session.
The inclusion of these FDT Instance data elements is mandatory according to the FLUTE specification:
-	Content-Location (URI of a file).
-	TOI (Transport Object Identifier of a file instance).
-	Expires (expiry data for the FDT Instance).

For MBMS operation, the UE shall not use a received FDT Instance to interpret packets received beyond the expiration time of the FDT Instance.
NOTE 1: This requirement is strengthened for MBMS compared to RFC 3926 [9], where it is mentioned that "the receiver SHOULD NOT use a received FDT Instance to interpret packets received beyond the expiration time of the FDT Instance." 
NOTE 2: It is expected that a TOI value may be reused after the highest expiry time of the FDT instances containing that TOI value.
NOTE 3: Since the expiry time corresponds to the end of transmission, A UE can either clean up its memory in case not sufficient symbols are received, or perform file repair if enabled in the system, or make partial file delivery available to the application (e.g. see clause 7.2.3 in TR 26.946 [110]).

Additionally, the inclusion of these FDT Instance data elements is mandatory. Note the following elements are optional in the FDT schema to stay aligned with the IETF RFC defined schema:
-	Content-Length (source file length in bytes).
-	Content-Type (content MIME type).
-	FEC Encoding ID.
Other FEC Object Transmission Information specified by the FEC scheme in use:
NOTE 4: The FEC Object Transmission Information elements used are dependent on the FEC scheme, as indicated by the FEC Encoding ID.
-	FEC-OTI-Maximum-Source-Block-Length. When the FEC Encoding ID indicates the "Compact No-Code FEC scheme", the value of this data element shall not exceed 65535, consistent with the 16-bit constraint on the Encoding Symbol ID specified in section 3 of RFC 3695 [13] and in section 3.3 of RFC 3926 [9].
-	FEC-OTI-Encoding-Symbol-Length.
-	FEC-OTI-Max-Number-of-Encoding-Symbols.
-	FEC-OTI-Scheme-Specific-Info.
NOTE 5:	RFC 3926 [9] describes which part or parts of an FDT Instance may be used to provide these data elements.
These optional FDT Instance data elements may or may not be included for FLUTE in MBMS:
-	Complete (the signalling that an FDT Instance provides a complete, and subsequently unmodifiable, set of file parameters for a FLUTE session may or may not be performed according to this method).
-	Content-Encoding.
-	Content-MD5: represents a digest of the transport object. The file server should indicate the MD5 hash value whenever multiple versions of the file are anticipated for the download session.
-	IndependentUnitPositions: represents a list of byte position in the file, at which the handler assigned to the Content-Type for the file may access the file.
-	File-ETag: represents the value of the ETag, or entity-tag as defined in RFC 2616 [18] which mays also serve as the version identifier of the file object described by the FDT Instance.
NOTE 6:	The values for each of the above data elements are calculated or discovered by the FLUTE sender.
The FEC-OTI-Scheme-Specific-Info FDT Instance data element contains information specific to the FEC scheme indicated by the FEC Encoding ID encoded using base64.
CHANGE
[bookmark: _Toc26286834][bookmark: _Toc130997484]L.4.7	Other Aspects of FLUTE Delivery
Regarding Application Layer FEC support, the two FEC schemes referenced in this specification, the Compact No-Code FEC scheme as specified in RFC 5052 3695 [132], and the Raptor FEC scheme as specified in RFC 5053 [91] are optional to implement by the BM-SC and mandatory to support by the UE. File fragmentation into blocks is supported. In the case of the Compact No-Code FEC scheme, the blocking algorithm as defined in RFC 3695 [13] should be used. For the Raptor FEC scheme, specification of the blocking algorithm should comply with the recommendations on the derivation of the relevant parameters as defined in RFC 5053 [91].
As indicated in sub-clause 7.2.4 of this specification, congestion control is not used for FLUTE delivery in MBMS, and therefore, FLUTE channelization should be provided by a single FLUTE channel with single rate transport.
Regarding FLUTE session description, an instance of Session Description fragment, comprising an SDP file, will contain all parameters as defined in clause 7.3 of this specification.
The LCT Header Extension "EXT_FTI" as defined by ALC [10], for the purpose of communicating FEC Object Transmission Information, should be used in FLUTE packets that carry symbols of FDT Instance(s). FEC Object Transmission Information in FLUTE packets which carry symbols of content files should be conveyed by the FEC-OTI parameters in the FDT, and for which the expectations on network usage and UE support are specified in clauses 5.2.1.1 and 5.2.1.2.
Timing related fields in LCT corresponding to Sender Current Time (SCT) and Expected Residual Time (ERT), either in the form of the T and R flags in the LCT header, or carried in the LCT Extension Header ‘EXT_TIME’, are not used in the Download Delivery Profile. The network should set these flags/fields to zero, and the UE should ignore them.
END OF CHANGES


