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SECOND CHANGE

11.2.1.2
Extensions to the User Service Bundle Description
The MBMS User Service Bundle Description schema defined in this clause extends the MBMS Release 6 schema of clause 11.2.1.1. An MBMS User Service Description schema of the current release shall comply with MBMS User Service Description schema definition of Release 6 and the subsequent releases up to the current release. 
An initiationRandomization element and terminationRandomization element carries the parameters to be used by the MBMS UE to randomize their initiation and/or termination operations over time. If the initiationRandomization element is present, all MBMS UEs shall randomize the inititation time as defined by the attributes of the elements. If the terminationRandomization element is present, all MBMS UEs shall randomize the termination time as defined by the attributes of the elements. 

The initiationRandomization and/or terminationRandomization element may be part of:

· a bundleDescription, where it applies to all services in the service bundle

· a userServiceDescription, where it applies to all MBMS bearer services of a single service. If present, this overrides the element in bundleDescription

If the initiationRandomization element is not present, the MBMS UE does not randomize the User Service Initiation procedure over time. The MBMS UE should then perform the operation immediately when it is triggered.
If the terminationRandomization element is not present, the MBMS UE does not randomize the User Service Termination procedure over time. The MBMS UE should then perform the operation immediately when it is triggered.
An initiationRandomization element may contain the initiationStartTime attribute, which defines the start time for the initiation procedure randomization period. The value of the data field represents the 32 most significant bits of a 64 bit Network Time Protocol (NTP) [78] time value. If the initiationStartTime attribute is not present, the MBMS UE shall use the reception time of the User Service Discovery / Announcement information as initiationStartTime.
The initiationRandomization element shall contain the protectionPeriod attribute. The protectionPeriod attribute expresses the length of the protection period in seconds. The initiation procedure shall be randomly deferred during protection period.

The initiationRandomization element shall contain the randomTimePeriod attribute. The randomTimePeriod attribute expresses the length of a time interval (in seconds) over which requests are deferred. The MBMS UE shall calculate a random time for the execution of the initiation procedure. The method provides for statistically uniform distribution over a relevant period of time. 

The terminationRandomization element shall contain the protectionPeriod attribute. The protectionPeriod attribute expresses the length of the protection period in seconds. The termination procedure execution shall be randomly deferred during protection period.

The terminationRandomization element shall contain the randomTimePeriod attribute. The randomTimePeriod attribute expresses the length of a time interval (in seconds) over which the operations are deferred. The MBMS UE shall calculate a random time for the execution of the termination procedure. The method provides for statistically uniform distribution over a relevant period of time.
If the MBMS UE is switched off during the termination randomization, the MBMS UE shall cancel the termination randomization.

The alternativeAccessDelivery element shall extend the list of elements of the MBMS deliveryMethod element. Whenever present, it shall contain at least one unicastAccessURI element. If the alternativeAccessDelivery element is available then the UE shall select one of the unicastAccessURI elements included.The timeShiftingBuffer attribute may be used to indicate the minimal size of the time shifting buffer that will be provided for the current service by the PSS servers that are referenced in the list. The actual size of the timeshifting buffer of the selected server is returned in the SETUP response from the PSS Server.
The serviceClass attribute, if present, shall extend the list of attributes of the MBMS Release 6 userServiceDescription element. The serviceClass attribute is optional and contains the service class identifier for the delivered service according to the syntax defined in clause E.1.2 of [90]. Note that Annex E of [90] also foresees the registration of service class identifiers with the Open Mobile Naming Authority. The service class identifier is similar to MIME types and provides an unique identity to services. A MBMS UE may determine the receiving application instance out of the service class identifier.

A user service description may belong to a group of user service descriptions, which represent alternative configurations of the same user service. An example is an MBMS user service that is delivered over non-MBSFN bearer with a low bitrate and over MBSFN bearer with a high bitrate. In such a case, the UE is only expected to consume one variant of the service. The UE recognizes that a set of user service descriptions apply to one user service based on the serviceGroup element.

The MBMS User Service Description may include a Registration element. If present, then the UE shall send the registration and deregistration to the given URI. In such a case, the User Service Description fragment may not be complete in the service announcement. Instead, it may contain references to metadata fragments (e.g. the session description) that are not embedded in the service announcement. When registration is requested, the userServiceDescription element shall contain a Registration element that describes the requested registration procedure. The registrationURL indicates the URL to the server with whom the registration procedure shall be performed. In case more than one registrationURI is indicated, the UE shall select one randomly. The registrationThreshold is a number that indicates the percentage of UEs that are requested to register.  The UE shall randomly select a number between 0 and 100 and compare it against the threshold. In case the selected number is lower than the indicated threshold, the UE should perform registration. The threshold value "100" indicatess that the UE shall perform registration, which is e.g. necessary when the USD is not complete.

The MBMS User Service Description may include a mediaPresentationDescription element, when the MBMS User Service Description describes a download delivery service. If present, then the UE expects that the received files are media segment descriptions and / or media presentation description according to clause 12 of [47]. The mpdURI attributes provides a reference to the associated media presentation description.

The following schema defines the Release 7 extensions to the User Service Description schema:
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns="urn:3GPP:metadata:2007:MBMS:userServiceDescription"   xmlns:xs="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:3GPP:metadata:2007:MBMS:userServiceDescription" 

elementFormDefault="qualified">


<xs:element name="initiationRandomization">


<xs:complexType>



<xs:attribute name="initiationStartTime" type="xs:unsignedInt" use="optional"/>




<xs:attribute name="protectionPeriod" type="xs:unsignedInt" use="required"/>



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



</xs:complexType>

</xs:element>


<xs:element name="terminationRandomization">


<xs:complexType>



<xs:attribute name="protectionPeriod" type="xs:unsignedInt" use="required"/>



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



</xs:complexType>

</xs:element>

    <xs:complexType name="serviceGroupType">

        <xs:attribute name="groupID" type="xs:anyURI" use="required"/>


</xs:complexType>

<xs:element name="unicastAccessURI" type="xs:anyURI" minOccurs="0" maxOccurs="unbounded"/>


<xs:attribute name="serviceClass" type="xs:string" use="optional">
</xs:schema>

The following schema defines the Release 8 extensions to the User Service Description schema:

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns="urn:3GPP:metadata:2008:MBMS:userServiceDescription"   
xmlns:xs="http://www.w3.org/2001/XMLSchema" 
targetNamespace="urn:3GPP:metadata:2008:MBMS:userServiceDescription" 


elementFormDefault="qualified">


<xs:element name="alternativeAccessDelivery">



<xs:sequence>




<xs:element name="unicastAccessURI" type="xs:anyURI" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>



<xs:attribute name="timeShiftingBuffer" type="xs:unsignedInt" use="optional" default="0"/>


</xs:element>


<xs:element name="Registration">


<xs:complexType>




<xs:sequence>





<xs:element name="registrationURL" type="xs:anyURI" minOccurs="1" maxOccurs="unbounded"/>




</xs:sequence>



<xs:attribute name="registrationThreshold" type="xs:unsignedInt" use="optional" default="100"/>



</xs:complexType>


</xs:element>

</xs:schema>

The following schema defines the Release 9 extensions to the User Service Description schema:

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns="urn:3GPP:metadata:2009:MBMS:userServiceDescription"   
xmlns:xs="http://www.w3.org/2001/XMLSchema" 
targetNamespace="urn:3GPP:metadata:2009:MBMS:userServiceDescription" 


elementFormDefault="qualified">


<xs:element name="mediaPresentationDescription">



<xs:complexType>



<xs:element name="mpdURI" type="xs:anyURI"/>


</xs:complexType>


</xs:element>

</xs:schema>

THIRD CHANGE

B.4.2
Encoding packet construction

As described in sub-clause B.4.3., each repair packet contains the following information:

-
Source Block Number (SBN)

-
Encoding Symbol ID (ESI)

-
Source Block Length (SBL)

-
repair symbol(s)

The number of repair symbols contained within a repair packet is computed from the packet length. The ESI values placed into the repair packets and the repair symbol triples used to generate the repair symbols are computed as described in sub-clause B.5.1.

FOURTH CHANGE

B.5.1
Encoding overview

The systematic Raptor encoder is used to generate repair symbols from a source block that consists of K source symbols. 

Symbols are the fundamental data units of the encoding and decoding process. For each source block (sub-block) all symbols (sub-symbols) are the same size.  The atomic operation performed on symbols (sub-symbols) for both encoding and decoding is the exclusive-or operation.

Let C’[0],…, C’[K-1] denote the K source symbols.

Let C[0],…, C[L-1] denote L intermediate symbols. 

The first step of encoding is to generate a number, L > K, of intermediate symbols from the K source symbols. In this step, K source triples (d[0], a[0], b[0]), …, (d[K-1], a[K-1], b[K-1]) are generated using the Trip[] generator as described in sub-clause B.5.4.4. The K source triples are associated with the K source symbols and are then used to determine the L intermediate symbols C[0],…, C[L-1] from the source symbols using an inverse encoding process. This process can be realized by a Raptor decoding process. 

Certain “pre-coding relationships” must hold within the L intermediate symbols. Sub-clause B.5.2 describes these relationships and how the intermediate symbols are generated from the source symbols.

Once the intermediate symbols have been generated, repair symbols are produced and one or more repair symbols are placed as a group into a single data packet. Each repair symbol group is associated with an Encoding Symbol ID (ESI) and a number, G, of encoding symbols.  The ESI is used to generate a triple of three integers, (d, a,  b) for each repair symbol, again using the Trip[] generator as described in sub-clause B.5.4.4. This is done as described in sub-clauses B.3 and B.4 using the generators described in sub-clause B.5.4  .  Then, each (d,a,b)-triple is used to generate the corresponding repair symbol from the intermediate symbols using the LTEnc[K, C[0],…, C[L-1], (d,a,b)] generator described in sub-clause B.5.4.3. 

FIFTH CHANGE

C.1
Registration of SDP Protocol Identifiers for Source packet
This specification defines two new SDP protocol identificators for source packets. In compliance with the registration rules, these SDP protocol identificators are defined in [xx]. 
Protocol identifier “UDP/MBMS-FEC/RTP/AVP” identifies a protocol combination of UDP[7], FEC source packets (see sub-clause 8.2.2.4), RTP [6] using the AVP profile [78]. This protocol identifier shall use the FMT space rules that are used for RTP/AVP.

Protocol identifier “UDP/MBMS-FEC/RTP/SAVP” identifies a protocol combination of UDP [7], FEC source packets (see sub-clause 8.2.2.4), and RTP [6] using the SAVP profile [77]. This protocol identifier shall use the FMT space rules that are used for RTP/AVP.

SIXTH CHANGE

C.2
Registration of SDP Protocol identifier for repair packets

This specification defines one new SDP protocol identificator for FEC repair packets. In compliance with the registration rules, this SDP protocol identificator are defined in [xx].
Protocol identifier “UDP/MBMS-REPAIR” identifies a protocol combination of UDP [7], FEC repair packets (see sub-clause 8.2.2.4). The FMT string is not used and shall be set to “*”.
SEVENTH CHANGE

5.6
HTTP Streaming and MBMS

The 3GPP adaptive HTTP-Streaming protocol provides a streaming service from standard HTTP servers to an HTTP-Streaming client by describing a sequence of media segment URIs through a media presentation description (MPD). The 3GPP adaptive HTTP-Streaming protocol is defined in [47] clause 12.

MBMS is designed to serve large receive groups with same content. The MBMS Download Delivery Method is designed to deliver an arbitrary number of (binary) files via MBMS to a large receiver population. MBMS Download defines several methods to increase reliability such as file repair. The download delivery method allows to delivery media segments and even media presentation descriptions. Media segment URIs are described using FLUTE. 

The network announces the usage of MBMS download delivery method for providing the files of a HTTP streaming through the MBMS User Service Description. 

The MBMS User Service Description fragment may include a reference to a Media Presentation Descrtipion as defined in [47]. The UE expects, that the files provided with the MBMS download delivery method are according to HTTP streaming. The reference to the media presentation description is provided with the mediaPresentationDescription element in the user service description.

For HTTP streaming, QoE reporting on MBMS level can be activated as described in section 8.3.2.1 or 8.3.2.2, and QoE reporting shall in such case be done as specified in section 8.4. The Network Resource and  Loss of Objects QoE metrics are relevant to HTTP Streaming over MBMS.

QoE reporting can also be activated on AHS level as specified in [47], section 5.3.3.8, with the metrics defined in [47], section 11.2, and reporting shall in such case be done according to [47], section 5.3.2.3.3.
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