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FIRST CHANGE

4.5
Usage of identity of MBMS session

The Session Identity of the MBMS session is provided with the MBMS session start procedure from the BM-SC to the GGSN (for GPRS) or MBMS-GW (for EPS)  via the Gmb (for GPRS) or SGmb (for EPS) protocol in the MBMS Session Identity information element. The “MBMS Session Identity” information element is specified in [99]. The size of the Session Identity field is 1 octet. The MBMS Session Identity is forwarded with the MBMS SESSION START REQUEST message through the system and received by the MBMS UE with the paging message.

The usage of the MBMS Session Identity is optional. The MBMS Session Identity is only applicable to MBMS download sessions. The MBMS transmission resources are activated as described in sub-clause 5.4. Each MBMS session of the MBMS User Service may be activated using a different MBMS Session Identity. The MBMS UE determines, based on the MBMS Session Identity value, whether the files of the upcoming MBMS download session were already received. If the files have already been completely received, the MBMS UE does not respond to the notification of the MBMS Session.

The association of MBMS Session Identities to files is determined by the BM-SC and communicated within the File Delivery Table. This association of a MBMS Session Identity to files is valid until a particular expiry time, also signalled within the File Delivery Table. If a UE has not received a File Delivery Table associating a given MBMS Session Identity to a specific file or set of files, or a previously received association has expired, then the UE shall assume that the MBMS Session Identity value is associated to new files which has not yet been received and shall respond as normal to MBMS notifications with that Session Identity value.

A single MBMS Session Identity value may be associated with a single file or with a set of files. Once a MBMS Session Identity value has been associated with a particular file or a set of files, this association shall not be changed before the expiry of the validity time for that MBMS Session Identity value. In particular, a File Delivery Table including some files that has previously been associated with a particular Session Identity value must include all files previously associated with that value, even if it is not intended to include all the files within the MBMS transmission session.

An FDT instance includes the MBMS Session Identity expiry time and associates the MBMS Session Identity expiry times with particular MBMS Session Identity values. 

If the MBMS Session Identity is used by the BM-SC, the BM-SC shall also provide the session repetition number of that MBMS transmission session on the Gmb (for GPRS) or SGmb (for EPS) interface.

If the BM-SC starts using the MBMS Session Identity for one MBMS Bearer Service, the BM-SC may still decide not to use the MBMS Session Identity for a later MBMS transmission on that MBMS bearer service (e.g. when an MBMS download or streaming session is transmitted only once).

After determining that all files for a MBMS Session Identity value has been received, the UE shall not respond to MBMS notifications for the MBMS Bearer Service with that MBMS Session Identity value until the MBMS Session Identity is expired. Once the MBMS Session Identity has expired, the content is no longer guaranteed to be repeated, and therefore the UE may begin to respond to MBMS notifications for the associated MBMS Bearer Service.

The BM-SC may send FDT instances on a separate transmission session or interleaved with other data packets of the same transmission session. An FDT instance may describe more files than the files to be transmitted over the same transmission session as that FDT instance. 

SECOND CHANGE

5.2.2.7
Schedule Description

The Schedule Description metadata fragment is specified in sub-clause 11.2A.

The schedule description information may describe the schedule of an MBMS User Service in terms of 

· start/stop lists, or
· reoccurring events

· The service ID or service Class to which the file schedule may apply,

The UE can expect to receive MBMS data during the described time periods when the session for the User Service is active.

The Schedule Description fragment may also include the schedule for when the files of a download delivery MBMS User Service are to be transmitted.  The file schedule information is defined in terms of:

· The service ID or service Class to which the file schedule may apply,

· The list of file delivery schedule information consisting of:

· A file URI to identify a given file being transmitted,

· A list of broadcast delivery start and end times,

Note that such file schedule information would not be useful for download delivery services transporting DASH segments.

When including file delivery schedule, the schedule description fragment may capture the file transmission schedule for multiple User Services.

The schedule information contains a schedule update time, allowing the UE to know when to update its current schedule.

A Schedule Description fragment may be delivered as a metadata fragment on the service announcement channel and may be updated in-band with an MBMS download session. When describing the file delivery schedule for multiple user services, the Schedule Description fragment may be carried on an MBMS download session dedicated to the transport of file schedule information. The mechanism UEs use to discover this file delivery schedule session is outside the scope of this specification.

The Schedule Description fragment may reference a Filter Description fragment, in which case the MBMS User Service is associated with filtering information which enables selective/targeted reception at one of the two mutually-exclusive levels:

i. by individual sessions of the User Service, and

ii. by individual content files of the User Service.

Detailed description of the alternative means to establish association between the Schedule Description and Filter Description fragments, and related filtering semantics, are provided in sub-clauses 11.2A and 11.2B.

THIRD CHANGE

5.4.2
MBMS Data Transfer Procedure using other UMTS Bearer Services

MBMS Data Transfer procedure using other UMTS Bearer Services refers to the network (and UE) mechanism to transfer (and receive) data for one MBMS User Service on one or more Unicast Bearer Services.

In case the MBMS Data belong to a MBMS streaming session or a combined MBMS streaming and MBMS download session, the Packet Switched Streaming Service (PSS) as defined in 3GPP TS 26.234 [47] shall be used. 

In case the MBMS Data belong to a MBMS download session, the MBMS data is transferred using OMA-PUSH. 
FOURTH CHANGE

5.6
3GP-DASH and MBMS

The 3GPP Dynamic Adaptive Streaming over HTTP (3GP-DASH) as defined in 3GPP TS 26.247 [98] specifies formats and methods that enable the delivery of streaming service(s) from standard HTTP servers to 3GP-DASH client(s).  It specifies the description of a collection of Media Segments and auxiliary metadata (all referenced by HTTP-URLs) through a Media Presentation Description (MPD).
MBMS is designed to serve large receive groups with same content. The MBMS Download Delivery Method is designed to deliver an arbitrary number of objects via MBMS to a large receiver population. MBMS download delivery defines several methods to increase reliability such as FEC and file repair. The download delivery method allows the delivery of 3GP-DASH Segments, Media Presentation Descriptions, as well as other objects referenced in the MPD as defined in [98].
In order to support 3GP-DASH Streaming in MBMS, the USD metadata fragment for a service shall contain either or both a r9:mediaPresentationDescription element referencing an MPD, and a r12:appService referencing an MPD, which is also a metadata fragment describing the service. The referenced MPD corresponds to a metadata fragment as defined in [98]. If the USD contains a reference to an MPD containing broadcast Representation(s), then

1. The user service shall be a download delivery service, i.e. shall include at least one deliveryMethod element referencing an SDP that describes FLUTE transport.

2. The MBMS download session shall deliver objects that are referenced by the MPD, all updates of the MPD and objects that are referenced by any update of the MPD. 

3. If a Segment is delivered as a FLUTE object then all of the following shall hold:

a. The MBMS download session shall deliver segments such that the last packet of the delivered object is available at the UE latest at its segment availability start time as announced in the MPD

b. The Content-Location element in the FDT for the delivered object shall match the Segment URL in the MPD.

4. If an MPD update is delivered as a FLUTE object then all of the following shall hold: 

a. The Content-Location element in the FDT for the delivered object shall match the URI of the appropriate referenced MPD as follows:

· If r12:appService element is present, then the MPD URI referenced by this element is used;

· If r12:appService element is absent, and if r9:mediaPresentationDescription element is present, then the mpdURI of the r9:mediaPresentationDescription element is used.

b. The MPD update shall be a valid update to a previously delivered MPD or an MPD delivered via the USD. 

5. If any other resource in the MPD is delivered (e.g. xlinked resource, metrics, etc.) then

a. The Content-Location element in the FDT for the delivered object shall match the URL of the object in the MPD.

b. The MBMS download session shall deliver objects such that the last packet of the delivered object is available at the UE latest at the earliest time a 3GP-DASH client operating on the delivered MPD sequence may ask for the resource. 

In the case a real-time streaming service is provided as 3GP-DASH streaming over MBMS, then the MPD@type (attribute ‘type’ of the MPD) shall be set to “dynamic”, i.e. this indicates that the segments get available over time, latest at its announced segment availability start time.  When MPD@minimumUpdatePeriod (attribute ‘minimumUpdatePeriod’ of the MPD) is present, then the UE should expect MPD updates to be sent in the FLUTE session with the media segments and treat these updates as defined in step 4 above.

The objects delivered with the MBMS download delivery method shall be formatted according to the announcement in the MPD. The MPD and the described Media Presentation should conform to a profile specified in [98].

Furthermore, the Media Presentation Description fragment may contain reference(s) to Initialization Segment Description fragment(s) whose content is an Initialization Segment as defined in [98].

The r9:mediaPresentationDescription element refers to an MPD which describes only the Representation(s) available over the MBMS bearer(s), and shall be used by UEs complying to previous versions of this specification.  The r12:appService element may refer to a unified MPD which describes Representations available for both broadcast and unicast reception, and shall be used by UEs compliant to this specification.  If r12:appService element is absent, and r9:mediaPresentationDescription element is present, then a UE complying with this release of the specification shall use the r9:mediaPresentationDescription. This case also applies to UE compliant to the current release of this specification, deployed in networks of a previous releases not having r12:appService element defined. In practical deployment, different subsets of the Representations described by the unified MPD and referenced by such r12:appService may be specified for i) unicast-only, ii) broadcast-only, and iii) both unicast and broadcast reception.

Clause 4.4.3 of this specification enables integrity and/or confidentiality protection of MBMS user services data according to 3GPP TS 33.246 [20]. In this case each 3GP-DASH formatted file is protected using the Protection of Download Data as described in [20].

As this protection mechanism is performed in the underlying layer of the 3GP-DASH client it is transparent to 3GP-DASH client and not reflected in the MPD associated to the 3GP-DASH representation.
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, Loss of Objects, and Distribution of Symbol Count Underrun for Failed Blocks QoE metrics are relevant to 3GP-DASH over MBMS.

QoE reporting can also be activated on DASH level as specified in clause 10 or Annex F of [98], and reporting shall in such case be done according to [98].

NOTE: 
One way of supporting the delivery of a subset of the nominally requested content by the 3GP-DASH client which indicates explicit willingness to accept such incomplete content, and based on a specific UE implementation architecture, is described in clause 7.2.3 of TR 26.946 [110].

Media decoders for 3GP-DASH streaming as defined in this clause delivered over MBMS are specified in clause 10 of this specification. 

3GP-DASH streaming may also be switched from MBMS to unicast. In the case of PSS-based delivery, the media decoders for 3GP-DASH are specified in clause 7.3.6 of [98].

FIFTH CHANGE

7.5.1
Introduction
In case the MBMS User Service contains MBMS streaming and MBMS download sessions, it may be beneficial to control all flows with RTSP. The prime use case of FLUTE session set-up and control with RTSP is for sending MBMS streaming associated presentation data.

SIXTH CHANGE

8.3
Session description

SDP is provided to the MBMS client via a discovery/announcement procedure to describe the MBMS streaming session. The SDP describes one or more RTP sessions part of the MBMS streaming session. The SDP shall be a correctly formed SDP according to [14].
SEVENTH CHANGE

8.3.2
SDP Example for Streaming Session

Here is a full example of SDP description describing the media streams part of a MBMS streaming session:

v=0
o=ghost 2890844526 2890842807 IN IP4 192.168.10.10
s=3GPP MBMS Streaming SDP Example
i=Example of MBMS streaming SDP file
u=http://www.infoserver.example.com/ae600
e=ghost@mailserver.example.com
c=IN IP6 FF1E:03AD::7F2E:172A:1E24
t=3034423619 3042462419

b=AS:77

a=mbms-mode:broadcast 123869108302929 1
a=source-filter: incl IN IP6 * 2001:210:1:2:240:96FF:FE25:8EC9

m=video 4002 RTP/AVP 96

b=TIAS:62000

b=RR:0

b=RS:600

a=maxprate:17

a=rtpmap:96 H264/90000
a=fmtp:96 profile-level-id=42A01E; packetization-mode=1; sprop-parameter-sets=Z0IACpZTBYmI,aMljiA==
m=audio 4004 RTP/AVP 98

b=TIAS:15120

b=RR:0

b=RS:600

a=maxprate:10

a=rtpmap:98 AMR/8000

a=fmtp:98 octet-align=1

FEC is not used in that example. See clause 8.2.2.15 for an example with FEC.

EIGHT CHANGE

8.3.2.2
OMA-DM Configuration of QoE Metrics

As a supplement to QoE provisioning per session (as specified in 8.3.2.1), OMA-DM can be used to specify QoE configuration. If such QoE configuration has been specified, it should be used by the terminal for all subsequent MBMS streaming or download sessions.  Note that the use of OMA-DM for configuring QoE reporting is applicable to either MBMS streaming or download sessions over which streaming services are delivered.

…(existing text not shown for brevity)…
NINTH CHANGE

9.2
Associated Procedure Description

An associated procedure description instance (configuration file) for the associated delivery procedures may be delivered to the MBMS clients:
· during a User Service Discovery / Announcement prior to the MBMS download session along with the session description (out-of-band of that session); or
· in-band within a MBMS download session.
The most recently delivered configuration file (i.e. the one with the highest version number - as given from the envelope, see sub-clause 11.1.3) shall take priority, such that configuration parameters received prior to, and out-of-band of, the download session they apply to are regarded as "initial defaults", and configuration parameters received during, and in-band with the download session, overwrite the earlier received parameters. Thus, a method to update parameters dynamically on a short time-scale is provided but, as would be desirable where dynamics are minimal, is not mandatory.

During the User Service Discovery / Announcement Procedure, the associated procedure description instance is clearly identified using a URI, to enable UE cross-referencing of in and out-of-band configuration files.
The MIME application type "application/mbms-associated-procedure-description+xml" as defined in clause C.7 identifies associated delivery procedure description instances (configuration files).
In XML, each associated delivery procedure entry shall be configured using an "associatedProcedureDescription" element. All configuration parameters of one associated delivery procedure are contained as attributes of an "associatedProcedureDescription" element. The elements (e.g. "postFileRepair" and "postReceptionReport") of an "associatedProcedureDescription" element identify which associated procedure(s) to configure. The associated  delivery procedure description is specified formally as an XML schema in sub-clause 9.5.1.

TENTH CHANGE

9.4
The Reception Reporting Procedure
Following successful reception of content whether through point-to-multipoint MBMS bearers only, unicast bearers only, or using both point-to-multipoint and point-to-point bearers, a reception reporting procedure can be initiated by the MBMS Receiver (UE) to the BM-SC.

For MBMS Download Delivery method, the reception reporting procedure is used to either report the complete reception of one or more files, or to report statistics on the stream, or to do both. For MBMS Streaming Delivery method, the reception reporting procedure is used to report statistics on the stream.
If the BM-SC provided parameters requiring reception reporting confirmation then the MBMS Receiver shall confirm the content reception.
If reception reporting is requested for statistical purposes the BM-SC may specify the percentage subset of MBMS receivers it would like to perform reception reporting.
Transport errors can prevent an MBMS Receiver from deterministically discovering whether the reception reporting associated delivery procedure is described for a session, and even if this is successful whether a sample percentage is described. An MBMS Receiver shall behave according to the information it has even when it is aware that this may be incomplete.
The MBMS Receiver:

1.
Identifies the completion of the reception of an MBMS session and its content items (e.g. a file, or a set of files within an MBMS download session). See sub-clauses 9.4.1and 9.4.2.
2.
Determines the need to report reception. See sub-clause 9.4.3.

3.
Determines the ability to aggregate reception reports. See sub-clause 9.4.4.

4.
Selects a time (Request time) at which a reception report request will be sent and selects a server from a list - both randomly and uniformly distributed. See sub-clauses 9.4.4 and 9.4.5.

5.
Sends a reception report request message to the selected server at the selected time. See sub-clause 9.4.6.

Then the server:
1.
Responds with a reception report response message either describing a success or an error case. See sub-clause 9.4.7.

ELEVENTH CHANGE

9.4.1
Identifying Complete File Reception from MBMS Download and Determining Download Status
A file is determined to be completely downloaded when it is fully received and reconstructed by MBMS reception with FEC decoding (if FEC is actually used) and/or a subsequent File Repair Procedure (sub-clause 9.3). 
When compiling RAck reception reports for aan MBMS download session, the failure or success of a file is determined after FEC decoding and any subsequent File Repair Procedure.

When compiling StaR, StaR-all, or StaR-only reception reports for an MBMS download session, the failure or success of a file is determined after FEC decoding and before any subsequent File Repair Procedure.
TWELFT CHANGE

9.4.2
Identifying Complete MBMS Delivery Session Reception 

If a schedule description fragment is received for a service, MBMS download sessions are considered complete when the stop time in the sessionSchedule adjusted to the specific session occurrence to account for any session reoccurrence when applicable, is reached.

If a Schedule Description fragment is not received for a service, the sessions (MBMS download and MBMS streaming) are considered complete when the "time to" value of the session description (from "t=" in SDP) is reached. Where the end time is unbounded (time to = 0) then this parameter is not used for identifying completed sessions.

MBMS download and MBMS streaming sessions are also considered complete when the UE decides to exit the session - where no further data from that session will be received. In this case the UE may or may not deactivate the MBMS bearer(s).

For MBMS download sessions, FLUTE provides a "Close session flag" (see sub-clause 7.2.7) which, when used, indicates to the UE that the session is complete.

THIRTEENTH CHANGE

11.2A.1.1
Initial Definition
A schedule description instance may be delivered to the MBMS clients:

· during a User Service Discovery / Announcement prior to the MBMS download session along with the session description (out-of-band of that session); or

· in-band within a MBMS download session; or

· via an MBMS download session dedicated to the transport of file schedule information.

The most recently delivered schedule file shall take priority, such that schedule parameters received prior to, and out-of-band, of the download session they apply to are regarded as "initial defaults", and schedule parameters received in-band with the download session, overwrite the earlier received schedule parameters. The MBMS Metadata envelope, see sub-clause 11.1, applies for the reception of schedule parameters.  
FOURTEENTH CHANGE

11.2B.2
Procedures for Filter Description Metadata Fragment

A Filter Description metadata fragment instance may be delivered to the MBMS clients:

· during MBMS User Service Discovery/Announcement prior to the MBMS download session along with the session description (out-of-band of that session); or

· in-band within a MBMS download session; or

· via an MBMS download session dedicated to the transport of filter metadata information.

The most recently delivered Filter Description instance (i.e. the one with the highest version number - as given in the MBMS Metadata Envelope, see sub-clause 11.1.3) shall take the highest priority, such that filter data parameters received prior to, and out-of-band, of the download session they apply to are regarded as "initial defaults", and filter data parameters received in-band with the download session overwrite the earlier received filter data parameters.
