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1 Introduction

A use case for EMM-DDE Work Item is MBMS File Repair via Conventional HTTP Servers. SA4-120046 presents the benefits and some methods for performing MBMS File Repair using conventional HTTP web-servers. This contribution describes an alternative solution. The benefits of this proposed solution are 
· If a UE receives all the source symbols of a source block over MBMS services, it does not have to perform FEC decoding to obtain the original source block data, saving CPU, memory and battery power. Moreover a UE without FEC capability is also able to receive MBMS services. 

· If delay is concern, a UE can playback the source block from the beginning as soon as enough data has arrived over MBMS.  For example, a UE may start playback the first z source blocks (z>=0) of a file as soon as receiving it over MBMS, but requests the repair data from the conventional HTTP server for z+1 and later source blocks. Some tests have shown that viewers are more tolerable to the errors at the beginning of the playback. 
2 Repairing MBMS File with Repair Files on Conventional HTTP Servers 
For the proposed solution, as illustrated in Figure 1, a source file is divided into one or more source blocks. A source block is divided into one or more source symbols. The FEC code is applied on the source symbols of each source block to generate repair symbols. The repair symbols from all the source blocks consist of a repair file. The repair file is placed on a conventional HTTP server. The original source file is broadcasted over MBMS to the UEs. Optionally, some of extra repair symbols are generated by the FEC code from each of the source blocks, and are broadcasted with the original source symbols over MBMS to the UEs. The broadcasted repair symbols sent over MBMS are different from those placed on the HTTP server. 

[image: image1.png]delivery to UEs by

— =

Putin HTTP
server for repair




Figure 1. Place a repair file on the conventional HTTP server and send source symbols and additional repair symbols over MBMS.
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Figure 2. Broadcast the source symbols and some extra FEC repair symbols on the MBMS bearer and place the distinct repair symbols on a conventional HTTP server.

Figure 2 shows broadcasting the source symbols and some extra FEC repair symbols for the source blocks on the MBMS bearer and placing the distinct repair symbols for the source blocks on a conventional HTTP server. Specifically, each source block is divided into K source symbols, and the symbol size is T bytes [1, 2].  Each source symbol is identified by its unique Encoding Symbol Identifier (ESI). The ESI values from 0 to K-1 identify the source symbols of a source block in sequential order. The ESIs from K onwards identify repair symbols. K+D repair symbols are generated by FEC and their symbol ID values are K, K+1,…K+D-1. D is an overhead that guarantees high-probability successful FEC decoding from K+D symbols at the receivers. The K+D repair symbols generated from each source block consist of the repair file. The original source symbols, optionally with some extra repair symbols, are broadcasted over MBMS to the UEs. The symbol ID values of the broadcasted repair symbols are greater than K+D-1, that is, distinct from those placed on the HTTP server.

If a UE receives all the source symbols of a source block over MBMS, it can obtain the original source block data without FEC decoding. If a UE does not receive all the source symbols of a source block, but receives enough number of source and FEC repair symbols for the source block, it can recover the original source block data by performing FEC decoding. If a UE does not receive enough number of source and FEC repair symbols for the source block to recover the original source block data, it calculates the number of repair symbols needed to recover the source block and requests from the HTTP repair server a contiguous chunk of repair data. Because the repair data from the HTTP server is distinct from those delivered by MBMS, the UE does not have to specify which specific symbols are requested. The UE can convert the number of symbols required for recovering the original source block to the number of bytes, and makes the conventional HTTP byte-range request to the HTTP repair server. The UE can request a contiguous chunk of repair data starting from the beginning of the block’s repair data in the repair file. This allows the UEs to make more efficient, fewer and simpler requests. The UE combines the data received from the MBMS and those from the HTTP response to properly decode the original source block. 

Suppose a source block has K source symbols, and the UE has received R symbols (source and/or repair symbols) for the source block over MBMS. It needs M=K-R+D symbols to recover the original source block where overhead D is an overhead that guarantees successful FEC decoding from K+D symbols. The UE requests a contiguous chunk of M*T bytes repair data from the HTTP repair server using conventional HTTP byte range request. The starting byte S in the requested byte range is the beginning of the source block’s repair data in the repair file. 
To enable the benefits of the above proposed solution, the network should signal to the UEs that it is operating in this mode.  The associated delivery procedure description file is delivered to the UEs prior to the MBMS download delivery session and can be updated using the methods specified in [1]. We propose to make the following changes to the associated delivery procedure description file to support the proposed solution. 

<xs:element name="associatedProcedureDescription" type="associatedProcedureType"/>


<xs:complexType name="associatedProcedureType">



<xs:sequence>




<xs:element name="postFileRepair" type="advancedProcedureTypeX" minOccurs="0"/>




<xs:element name="bmFileRepair" type="bmFileRepairType" minOccurs="0"/>




<xs:element name="postReceptionReport" type="reportProcedureType" minOccurs="0"/>




<xs:any namespace="##other" processContents="skip" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>


</xs:complexType>


<xs:complexType name="advancedProcedureTypeX">



<xs:sequence>




<xs:element name="serviceURI" type="xs:anyURI" maxOccurs="unbounded"/>



</xs:sequence>



<xs:attribute name="offsetTime" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="randomTimePeriod" type="xs:unsignedLong" use="required"/>



<xs:attribute name="overheadD" type="xs:unsignedLong" use="required"/>

</xs:complexType>


<postFileRepair




offsetTime="5"




randomTimePeriod="10"




overheadD=”2”>



<serviceURI>http://mbmsrepair0.example.com/path/repair_script</serviceURI>



<serviceURI>http://mbmsrepair1.example.com/path1/repair_script</serviceURI>



<serviceURI>http://mbmsrepair2.example.com/path2/repair_script</serviceURI>


</postFileRepair>

advancedProcedureTypeX in the XLM file indicates that the repair procedure described in this contribution is used. The variable name in italic overheadD represents the overhead that guarantees successful FEC decoding from K+D symbols as described above, where K is the number of source symbols in a source block.

The method described above enables use of conventional HTTP servers as repair servers for repairing data originally sent over MBMS but not received successfully by the UEs. The UEs can efficiently request the repair data using the conventional HTTP byte-range messages, and the conventional HTTP servers can process the requests efficiently without accessing multiple parts of a file to retrieve the requested data and sending the data in multi-parts in a HTTP response. Furthermore if an UE receives all the source symbols of a source block, it does not have to perform any FEC decoding to obtain the original data which saves its CPU, memory and battery. Moreover, a UE without FEC capability is also able to receive MBMS services.
3 Proposal
It is proposed to agree on the solution in Section 2 and to incorporate the text into the EMM-DDE Permanent Document. It is also proposed to agree on creating a CR based on the above solution.
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