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FIRST CHANGE

3.2
Abbreviations

For the purposes of the present document, abbreviations given in 3GPP TR 21.905 [1] and the following apply:

ALC
Asynchronous Layered Coding

AVC
Advanced Video Coding

BM-SC
Broadcast-Multicast - Service Centre

CC
Congestion Control
CPB
Coding Picture Buffer
CVS
Coded Video Sequence

DASH
Dynamic Adaptive Streaming over HTTP

DIMS
Dynamic and Interactive Multimedia Scenes
ERT
Expected Residual Time

ESI
Encoding Symbol ID

FDT
File Delivery Table

FLUTE
File deLivery over Unidirectional Transport
FMT
Feedback Message Type
HDTV
High-DefinitionTeleVision
HEVC
High Efficiency Video Coding
IANA
Internet Assigned Numbers Authority
IDR
Instantaneous Decoding Refresh
IRAP
Intra Random Access Point

LCT
Layered Coding Transport
LI
Leap Indicator
MIME
Multipurpose Internet Mail Extensions
MMS
Multimedia Messaging Service
MPD
Media Presentation Description

MooD
MBMS operation on Demand

MSK
MBMS Service Key

MTK
MBMS Traffic Key

MUK
MBMS User Key
NAL
Network Abstration Layer
NTP
Network Time Protocol
OMNA
Open Mobile Naming Authority

PSS
Packet-switched Streaming Service

RASL
Random Access Skipped Leading picture
SBN
Source Block Number

SCT
Sender Current Time
SEI
Supplemental Enhancement Information

SNTP
Simple Network Time Protocol
TMGI
Temporary Mobile Group Identity
TOI
Transport Object Identifier

TSI
Transport Session Identifier
USBD
User Service Bundle Description 

USD
User Service Description
UTC
Universal Time Coordinated
VCL
Video Coding Layer
SECOND CHANGE

9.4A.1

Introduction

Towards attaining more accurate knowledge of ongoing consumption of an MBMS User Service, consumption reporting procedures are defined in this clause.  This functionality better enables the MBMS service operator to decide, based on real time demand of an MBMS User Service, to either

· establish service delivery over an MBMS bearer;

· teardown service delivery over an already established MBMS bearer to only leave service delivery over unicast
and doing so in a dynamic manner, to best utilize overall network capacity resources in supporting unicast and/or MBMS services delivery.  The MBMS service consumption reporting procedure is initiated by the MBMS receiver (UE) to the BM-SC, in accordance to parameters in the Associated Delivery Procedure description.  Consumption of an MBMS User Service over an MBMS bearer by a UE is defined as the reception of service content on any of the transport session(s) referenced by the deliveryMethod element(s) under the userServiceDescription element of that service. Consumption of an MBMS User Service delivered over unicast by the UE, in the event that the MBMS bearer for such service is not provisioned where the UE is located, is represented by the reception of service content associated with either (but not both) the r12:unicastAppService child element or the r8:alternativeAccessDelivery child element under the deliveryMethod element.
9.4A.2
Whether and How Consumption Report Is to be Performed
The MBMS Receiver shall determine whether a consumption report is required for an associated MBMS User Service. An Associated Delivery Procedure Description indicates the parameters of a consumption reporting procedure (transported using the HTTP request mechanism procedure similarly used for File Repair and Reception Reporting).

A delivery method may associate zero or one Associated Delivery Procedure Description instances with an MBMS delivery session which may also associate unicast bearer through the presence of either the r12:unicastAppService element or the r8:alternativeAccessDelivery element. When such an Associated Delivery Procedure Description instance includes a r12:consumptionReport element,  the UE shall initiate a consumption reporting procedure when any of the conditions below become valid:

· Start of UE consumption of the MBMS User Service on the MBMS bearer; 
· 
· 
· 
· Stop of UE consumption of the MBMS User Service on the MBMS bearer; 
· 
· 
· 
· Start of UE consumption of the MBMS User Service on unicast;

· Stop of UE consumption of the MBMS User Service on unicast;
· Transition of UE consumption of the service from unicast to MBMS bearer, which may occur in one of the following ways:

a) The UE stops consuming the MooD eligible MBMS User Service on unicast, and starts consumption of the service on an MBMS bearer;
b) The UE stops consuming the MooD eligible non-MBMS service on unicast, and starts consumption of the corresponding MBMS User Service on an MBMS bearer
· Transition of UE consumption of the MBMS User Service from MBMS bearer to unicast, which occurs in the following way:

a) The UE stops consuming the MBMS User Service on a MBMS bearer, and starts consumption of the MBMS User Service on unicast;

· Upon determining the need to report ongoing UE consumption of the MBMS User Service 
· The "ongoing" report is performed at periodic intervals as set by the reportInterval attribute of the r12:consumptionReport element.
NOTE 1:
If the reportInterval attribute is present under r12:consumptionReport, then whenever the UE starts consumption of the MBMS User Service of concern, it is expected to reset its corresponding 'report interval' timer to the value of that attribute and begin count down of the timer.  Whenever the UE stops the consumption of the same service, it is expected to disable its corresponding 'report interval' timer.
· Upon determining a location change. If the location element in r12:consumptionReport is included, and upon detecting a change of location while consuming an MBMS User Service. Depending on the value of the location child element in the r12:consumptionReport element, the UE detects a location change as either 
· an MBMS SAI change, if the location element indicates to report MBMS SAI
· a CGI change, if the location element indicates to report CGI

· an ECGI change, if the location element indicates to report ECGI

An MBMS SAI location change shall be detected by the UE if there are one or more SAI values that have     changed in its non-empty SAI list(s) prepared for inclusion in the Consumption Report Request message as specified in clause 9.5A.5, and any of the SAIs in the list match any of the SAI in the USD. 
NOTE 2:
If the reportInterval attribute is present under r12:consumptionReport, then whenever the UE detects a location change while consuming an MBMS User Service, it is expected to reset its corresponding 'report interval' timer to the value of that attribute and begin count down of the timer.

Consumption Reporing shall not be performed by the UE if any of the following conditions are met:
·   If the r12:consumptionReport element is absent under the Associated Delivery Procedure description;
·   If the r12:consumptionReport element is present, and the location type requested to be reported is MBMS SAI and
· there is no match between any of the SAI in the USD with the entries in the MBMS SAI list prepared for inclusion in the Consumption Report request message (see 9.5A.5), or 
· SIB 15 is not present.
The BM-SC can specify the percentage subset of MBMS receivers that the BM-SC would like to perform consumption reporting via the samplePercentage attribute.  The samplePercentage takes on a value between 0 and 100, including the use of decimals.  It is recommended that no more than 3 digits follow a decimal point (e.g. 67.323 is sufficient precision).   The samplePercentage attribute is optional and the default UE behavior when it is absent is to always perform consumption reporting in accordance to the rules and criteria stated in this sub-clause 9.4A.2, as well as sub-clauses 9.4A.3, 9.4A.4 and 9.4A.5.
The BM-SC can specify the nominal periodicity by which the UE, when it is continuously consuming the service of concern, shall perform consumption reporting.  This periodicity, defined as a time duration between consecutive reports, is specified by the the reportInterval attribute.  Periodic consumption reporting uses the 'report interval' timer, which is preset to the reportInterval value whenever the UE starts consumption of the associated MBMS User Service, or when the timer has expired from the previous countdown cycle, and begins a subsequent countdown cycle.  The reportInterval attribute is optional and the default UE behavior when it is absent is not to perform ongoing consumption reporting.
The BM-SC can specify whether the UE shall include its current location by serving cell-ID or MBMS SAI when it performs consumption reporting, via the location child element of  r12:consumptionReport.  The UE shall report its location according to the enumerated value of the location element, i.e., "MBMS SAI", "CGI" or ECGI".   The location element is optional and the default UE behavior when it is absent, or if its content is set to an unknown value, is not to include the UE's location in the consumption report.
The BM-SC can specify whether the UE shall include, in the consumption report message, the reportclientId attribute which represents the unique identifier for the receiver, e.g. an MSISDN of the UE as defined in [77].  This is specified by the reportClientId attribute of r12:consumptionReport, which when set to "1" or "true" indicates that the UE shall include clientId in the consumption report message, and when set to "0" or "false" indicates that the UE shall not include clientId in the consumption report message.   The reportClientId attribute is optional and the default UE behavior when it is absent is not to include the client identifier in the consumption report.
THIRD CHANGE

9.4A.4
Back-Off Timing in Consumption Reporting
Back-off timing is used to spread the load of consumption report requests uniformly over time.  Back-off timing is performed according to the procedure described in sub-clause 9.3.4.  The offset time and random time period used for consumption reporting may differ in values from those used in file-repair and/or reception reporting, and are signalled separately by the offsetTime and randomTimePeriod attributes of the consumptionReport child element of the Associated Delivery Procedure Description instance.  For example, UEs might be required to submit consumption reports within a tighter time window and with a smaller offset delay to enable more timely reception of consumption reports by the BM-SC in order to affect dynamic decision on whether to maintain or disable the associated MBMS service.  The offsetTime attribute is optional.  The default UE behavior when this attribute is absent or set to '0' is not to employ a wait time before computing a random time within the time window given by randomTimePeriod in initiating the consumption report procedure.
9.4A.5
Consumption Report Request Message

 Once the need for consumption reporting has been established, the MBMS receiver sends one or more Consumption Report request messages to the consumption report server identified by the serviceURI. Consumption Report requests and responses pertaining to a single complete sequence of the "start", one or more "ongoing", and the "stop" consumption reports to/from the same consumption report server shall take place in a single TCP session using the HTTP protocol (RFC 2616 [18]).
The MBMS client shall make a Consumption Report request using the HTTP (RFC 2616 [18]) POST request carrying XML formatted metadata for each report.
Each consumption report is formatted in XML according to the XML schema shown in sub-clause 9.5.4.  An informative example of a single consumption report XML object is given in sub-clause 9.5.4.1).

The Consumption Report request message contains the following mandatory and optional parameters:

Mandatory:
· The serviceId attribute that represents the MBMS User Service to which each consumption report pertains, and whose value and format is identical to that specified by the associated userServiceDescription element of the USD.
· The consumptionType attribute which declares the consumption report as belonging to one of the following types, and are mapped to the conditions for consumption reporting as indicated in sub-clause 9.4A.2:

1 – start of consumption of the MBMS User Service on the MBMS bearer;
2 – transition of UE consumption of the service from unicast to MBMS bearer;
3 – stop of consumption of the MBMS User Service on the MBMS bearer;
4 – transition of UE consumption of the MBMS User Service from MBMS bearer to unicast;

5 – ongoing consumption of the MBMS User Service on the MBMS bearer upon the expiration of the 'report interval' timer;
6 – location change while consuming the MBMS User Service on the MBMS bearer;
7 – start of consumption of the MBMS User Service on unicast;
8 – stop of consumption of the MBMS User Service on unicast;
9 – ongoing consumption of the MBMS User Service on unicast, upon the expiration of the 'report interval' timer
10 – location change while consuming the MBMS User Service on unicast.
Optional:
· The clientId attribute which identifies the reporting UE, if the attribute reportClientId was was present under the consumptionReport element in the Associated Delivery Procedure Description instance.

· The reportTime attribute which identifies the time when the report is generated by the UE. 
· The location attribute which represents the UE's location by CGI or ECGI or the list(s) of MBMS SAI(s) from SIB15 [97] as defined by the MooD configuration parameter <X>/LocationType in sub-clause 12.2.2. For the case of MBMS SAI, the UE shall build the list of MBMS SAIs to include in its Consumption Report Request message as follows:
· Include all the SAIs from the SIB 15 intra-frequency list if present (see mbms-SAI-IntraFreq-r11 in [97]), in intraFreq-SAI element in the Consumption report request message;
· Include all the SAIs from every inter-frequency lists if present in SIB 15 (see mbms-SAI-InterFreqList-r11 in [97]) in interFreq-SAI element in the Consumption report request message;
FOURTH CHANGE

9.5.1
Generic Associated Delivery Procedure Description

Below is the formal XML syntax of associated delivery procedure description instances. Documents following this schema can be identifed with the MIME type "application/mbms‑associated-procedure-description+xml" defined in Annex C.7. The schema filename of delivery procedure description is associatedprocedure.xsd.
…
The following is the Release 12 extension of the XML syntax of associated delivery procedure description instances. The schema filename of this extension is "adpd-rel-12-extension.xsd".
<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" xmlns="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-12-extension" targetNamespace="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-12-extension" elementFormDefault="qualified">

<xs:element name="consumptionReport" type="consumptionReportType"/>

<xs:complexType name="consumptionReportType">


<xs:sequence>



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



<xs:element name="location" type="uELocationType" minOccurs="0"/>



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


</xs:sequence>


<xs:attribute name="samplePercentage" type="xs:decimal" default="100"/>


<xs:attribute name="reportInterval" type="xs:duration"/>


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


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


<xs:attribute name="reportClientId" type="xs:boolean"  default="0"/>

<xs:anyAttribute processContents="skip"/>


</xs:complexType>

<xs:simpleType name="uELocationType">
   
<xs:union memberTypes="knownUELocationType xs:string"/>


</xs:simpleType>


<xs:simpleType name="knownUELocationType">


<xs:restriction base="xs:string">



<xs:enumeration value="CGI"/>



<xs:enumeration value="ECGI"/>



<xs:enumeration value="MBMS SAI"/>


</xs:restriction>

</xs:simpleType>
</xs:schema> 
FIFTH CHANGE

9.5.4
XML Syntax for a Consumption Report Request

Below is the formal XML syntax of the consumption report request message. The schema filename of consumption report request is consumptionreport.xsd.
<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns="urn:3gpp:metadata:2014:MBMS:consumptionreport" xmlns:xs="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:3gpp:metadata:2014:MBMS:consumptionreport" elementFormDefault="qualified" attributeFormDefault="unqualified">

<xs:element name="consumptionReport" type="consumptionReportType"/>

<xs:complexType name="consumptionReportType">


<xs:sequence>




<xs:choice>





<xs:element name="locationCGI" type="xs:string"/>





<xs:element name="locationECGI" type="xs:string"/>





<xs:element name="locationSAI" type="locationSAIType"/>




</xs:choice>



</xs:sequence>


<xs:attribute name="serviceId" type="xs:string" use="required"/>


<xs:attribute name="consumptionType" type="xs:unsignedByte" use="required">



<xs:annotation>




<xs:documentation>
1 - start of consumption of the MBMS User Service on the MBMS bearer; 
2 - transition of UE consumption of the Service from unicast to MBMS bearer; 
3 - stop of consumption of the MBMS User Service on the MBMS bearer; 
4 - transition of UE consumption of the MBMS User Service from MBMS bearer to unicast; 
5 - ongoing consumption of the MBMS User Service on the MBMS bearer upon the expiration of the 'report interval' timer;
6 - location change while consuming the MBMS User Service on the MBMS bearer; 
7 - start of consumption of the MBMS User Service on the unicast; 
8 - stop of consumption of the MBMS User Service on the unicast; 
9 - ongoing consumption of the MBMS User Service on the unicast, upon the expiration of the 'report interval' timer;
10 - location change while consuming the MBMS User Service on the unicast
</xs:documentation>



</xs:annotation>


</xs:attribute>


<xs:attribute name="reportTime" type="xs:dateTime"/>







<xs:attribute name="clientId" type="xs:string">



<xs:annotation>




<xs:documentation>presence depends on the value of the 'reportClientId' attribute of the 'r12:consumptionReport' element in Associated Delivery Procedures Description </xs:documentation>



</xs:annotation>


</xs:attribute>


<xs:anyAttribute processContents="skip"/>

</xs:complexType>

<xs:complexType name="locationSAIType">



<xs:sequence>




<xs:element name="intraFreq-SAI" type="MBMS-SAI-List" minOccurs="0"/>




<xs:element name="interFreq-SAI" type="MBMS-SAI-List" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>


</xs:complexType>


<xs:complexType name="MBMS-SAI-List">



<xs:sequence>




<xs:element name="MBMS-SAI" type="xs:unsignedInt" maxOccurs="64"/>



</xs:sequence>

</xs:complexType>
</xs:schema>
SIXTH CHANGE

12.2.1 

MooD Header Field
In order for a UE to differentiate between a regular redirection message (i.e. HTTP redirection status code or RTSP redirection request) and a MooD redirect response (i.e, MBMS offloading request), a new 3GPP header field, i.e., MooD header, is defined. The MooD header field applies both to RTSP and HTTP redirections. If the UE detects the presence of the MooD header, it shall assume that this is an indication to activate the MBMS client.  If the MBMS client is already activated or operational, the header represents an implicit notification that updated USD fragments must be acquired. The MooD header field may contain entry point information to the MBMS USBD fragment which in turn enables reception of the dynamically-established MBMS service. The precedence rules for UE acquisition of USD fragments as result of the UE receiving the MooD header are given below, in decreasing order of priority (refer to clause 12.2.2 regarding the details of the MooD Configuration Management Object):

i. If the URL is present in the MooD header, the MBMS client shall use it to retrieve the USBD fragment over unicast.

ii. If the URL to the USBD fragment is not present in the header, but the URL to USD information, i.e. /<X>/USDLocation/URL is present in the MooD Configuration MO, the MBMS client shall use it to retrieve USD fragments over unicast.

iii. If the URL to the USBD fragment is not present in the MooD header, nor is "/<X>/USDLocation" present in the Mood Configuration MO, but pre-configured session parameters to the dedicated MBMS download session carrying the USBD fragment is available in the UE, the MBMS client shall use that information to acquire the USD fragments over broadcast.
During the interim period beginning from when the MBMS client starts to acquire the USD fragments until it has received contents of the on-demand MBMS service over the MBMS bearer, the UE should continue to request contents via the unicast network, to avoid service disruption or a "break before make" switching from unicast to broadcast content reception.  Upon readiness of the MBMS client to supply content received over MBMS delivery to the application client, a switch in reception mode from unicast to broadcast is expected to occur internally to the UE.

The MooD header field shall also be used by the UE to indicate its current location to the MooD proxy server, if requested to do so by the information in the MooD Configuration MO. In this case, the UE's current location shall be formatted according to the "LocationType" value as described in sub-clause 12.2.2.

The ABNF syntax for the MooD header field is defined as follows:

MooD = "3gpp-mbms-offloading"  ":" [(absolute-URI ";" service-id) / (relative-ref ";" service-id) / (currentLocation ";" service-id) / service-id], where
· <absolute-URI> and <relative-ref> are as defined in RFC 3986 [19], and

· <currentLocation> represents the serving cell-ID or a list of MBMS SAI of the UE whose format is defined by the location type in the /<X>/LocationType leaf of the MooD Configuration MO as defined in sub-clause 12.2.2, and
· <service-id> represents the associated serviceId attribute (as defined in clause 11.2.1.1) of the MBMS User Service. The serviceId content in the MooD header shall be formatted according to the rules specified in RFC 2616 [18], in particular regarding handling of special characters in field values that have to be quoted (clause 2.2 of RFC 2616 [18]).
If location type is MBMS SAI, the <currentLocation> field is as follows:

· List of MBMS SAI = intra-f-SAI "-" inter-f-SAI
· <Intra-f-SAI> Comma-separated list of SAI from mbms-SAI-IntraFreq-r11 in SIB 15 (see [97]) if present.
· <inter-f-SAI> Comma-separated list of SAI from the one or more mbms-SAI-InterFreqList-r11 in SIB 15 (see [97]) if present.
SEVENTH CHANGE

12.2.1.1

MooD Header in HTTP-based Unicast Content Access 
In unicast content access via HTTP, the following rules apply regarding the MooD header contained in HTTP GET request messages:

a) If the UE contains the MooD Configuration MO, and the "/<X>/LocationType" leaf node is present, then the MooD header shall include the <currentLocation> field-value.

b) If the UE does not contain the MooD Configuration MO, but is MooD-capable and is preconfigured with the rule to include its location in the HTTP request, then the <currentLocation> field-value shall be contained in the MooD header.

c) If the UE does not contain the MooD Configuration MO, but is MooD-capable and is not preconfigured with the rule to include its location in the HTTP request, then the MooD header containing solely the field-name followed by a colon (":"), i.e. "3gpp-mbms-offloading:", is sent to indicate that the UE is MooD-capable.

Upon network determination of high usage demand and decision to perform MBMS offloading, a subsequent MooD redirect response will contain the MooD header instantiated in one of the following ways:

· The MooD header comprises the concatenation of field-name "3gpp-mbms-offloading", a colon (":"), and the service-id;

· The MooD header comprises the concatentation of the field-name "3gpp-mbms-offloading", a colon (":"), an HTTP_URL representing the location of the USBD fragment for unicast HTTP acquisition, a semi-colon (";"), and the service-id;

· The MooD header comprises the concatentation of the field-name "3gpp-mbms-offloading", a colon (":"), a relative reference to the USBD fragment which can be be resolved by using a base URI, a semi-colon (";"), and the service-id.
EIGHTH CHANGE

12.2.1.2

MooD Header in RTP/RTSP-based Unicast Content Access

In unicast content access via RTP/RTSP, the following rules apply regarding the use of the MooD header in RTSP PLAY request messages:

a) If the UE contains the MooD Configuration MO, and the "/<X>/LocationType" leaf node is present, then the MooD header shall include the <currentLocation> field-value.

b) If the UE does not contain the MooD Configuration MO, but is MooD-capable and is preconfigured with the rule to always include its location in the RTSP request, then the <currentLocation> field-value shall be contained in the MooD header.

c) If the UE does not contain the MooD Configuration MO, but is MooD-capable and is not preconfigured with the rule to always include its location in the RTSP request, the MooD header containing solely the field-name followed by a colon (":"), i.e. "3gpp-mbms-offloading:", is sent to indicate that the UE is MooD-capable.

Upon network determination of high usage demand and decision to perform MBMS offloading, a subsequent MooD redirect response will contain the MooD header instantiated in one of the following ways:

· The MooD header comprises the concatenation of field-name "3gpp-mbms-offloading", a colon (":"),  and the service-id;

· The MooD header comprises the concatentation of the field-name "3gpp-mbms-offloading", a colon (":"), an RTSP_URL representing the location of the USBD fragment for unicast RTP/RTSP acquisition, a semi-colon (";"), and the service-id;

· The MooD header comprises the concatentation of the field-name "3gpp-mbms-offloading", a colon (":"), a relative reference to the USBD fragment which can be be resolved by using a base URI, a semi-colon (";"), and the service-id.
· 
NINTH CHANGE

12.2.2
MooD Configuration Management Object

OMA-DM should be used to specify the MooD configuration information. If such a DM configuration object exists on the UE, the UE shall use it whenever it elects to support MBMS offloading. The OMA DM management object is used to configure offloading for any type of eligible content accessed over the unicast network via HTTP or RTP.

…
/<X>/LocationType

This leaf provides a location type for UE to report in the unicast content request.  Exactly one of the following entries: a cell-ID (cell-ID in the form of CGI (Cell Global Identification) or ECGI (E-UTRAN Cell Global Identification)) or MBMS SAI may be present.  CGI, ECGI and MBMS SAI are defined in 3GPP TS 23.003 [4]. When present, the UE should send its location as part of the MooD header field together with the requests that it sends to a MooD proxy server. If the LocationType is set to MBMS SAI, the UE includes the SAIs present in SIB15 [97]. 
-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: Exactly one of the following location information types: CGI, ECGI, MBMS SAI.

/<X>/Ext

The Ext node is an interior node where vendor-specific information can be placed ("vendor" may correspond to an application vendor, device vendor, etc.). Usually the vendor extension is identified by a vendor-specific name under the Ext node. The tree structure under the identified vendor is not defined and can therefore include one or more non-standardized sub-trees.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get
