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Foreword

This Technical Specification has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction

MBMS is a point-to-multipoint service in which datais transmitted from a single source entity to multiple recipients.
Transmitting the same data to multiple recipients allows network resources to be shared.

The MBMS bearer service offers two modes:
- Broadcast Mode.
- Multicast Mode.

MBMS user services can be built on top of the MBM S bearer service. Further, the MBMS User Services may use other
UMTS bearer servicesto deliver data. The present document specifies four delivery methods for the MBM S user
services: download, streaming, GC, and Transparent. Examples of applications using the download delivery method are
news and software upgrades. Delivery of live music is an example of an application using the streaming delivery
method. Transparent delivery method allows the distribution of generic I P applications over MBMS bearers.

There can be several MBM S user services. The objective of the present document is the definition of a set of media
codecs, formats and transport/application protocols to enable the deployment of MBM S user services. The present
document takes into consideration the need to maximize the reuse of components of already specified services like PSS
and MMS,
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1 Scope

The present document defines a set of media codecs, formats and transport/application protocols to enable the
deployment of MBM S user services either over the MBMS bearer service or other UMTS Bearer Services within the
3GPP system.

In this version of the specification, only MBMS download and streaming delivery methods are specified. The present
document does not preclude the use of other delivery methods.

The present document includes information applicable to network operators, service providers and manufacturers.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

2] 3GPP TS 22.146: "Multimedia Broadcast/Multicast Service; Stage 1".

[3] 3GPP TS 22.246: "Multimedia Broadcast/Multicast Service (MBMS) user services, Stage 1".

[4] 3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional
description”.

[5] 3GPP TS 25.346: "Introduction of Multimedia Broadcast/M ulticast Service (MBMYS) in the Radio
Access Network (RAN); Stage 2".

[6] IETF STD 0064/RFC 3550 (July 2003): "RTP: A Transport Protocol for Real-Time Applications’,
H. Schulzrinne, S. Casner, R. Frederick, V. Jacobson.

[7] IETF STD 0006/RFC 0768 (August 1980): "User Datagram Protocol"”, J. Postel.

(8] IETF STD 0005/RFC 0791 (September 1981): "Internet Protocol”, J. Postel.

[9] IETF RFC 3926 (October 2004): "FLUTE - File Delivery over Unidirectional Transport”, T. Paila,
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J. Gemmell, L. Vicisano, L. Rizzo, M. Handley, J. Crowcroft.

[12] IETF RFC 5052 (August 2007): "Forward Error Correction (FEC) Building Block”, M. Luby, M.
Watson, L. Vicisano.
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3 Definitions and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply:
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Application content component: An individual content component of an MBM S User Service, such asavideo or
audio media stream, or a non-real-time file, delivered by an MBM S transport session, and is available to and can be
used by the MBM S application.

Application Service: A service for which the entry point document is contained in the User Service Description and all
associated resources are delivered through an MBM S User Service including broadcast and unicast fallback.

Broadcast session: See 3GPP TS 22.146 [2].

Forward Error Correction (FEC): in the context of MBM S, a FEC mechanism is used at the application layer to
allow MBM S receiversto recover lost SDUSs.

FLUTE channel: equivaent to an ALC/LCT channel.
An ALC/LCT channel is defined by the combination of a sender and an address associated with the channel by the
sender (RFC 3926 [9]).

Frame-packed stereoscopic 3D video: avideo consisting of two views in which both views were packed into asingle
stream before compression.

Multicast joining: See 3GPP TS 22.146 [2].
M ulticast session: See 3GPP TS 22.146 [2].
Multimedia Broadcast/M ulticast Service (MBM S): See 3GPP TS 22.146 [2].

MBM S application: The application which residesin or interfaces with the UE, and which defines an end-user service
by using one or more application content components of an MBM S User Service.

MBM S over a Single Frequency Network: See 3GPP TS 25.346 [5].

MBM S User Service: The transport-level service, comprising one or more application content components, delivered
by the MBM S bearer service across one or more Broadcast and/or Multicast sessions. The application content
components of the MBMS User Service, in part or in whole, are provided to the MBMS application.

See 3GPP TS 22.246 [3].

MBM S user service discovery/announcement: user service discovery refersto methods for the UE to obtain the list of
available MBMS user services along with information on the user service and the user service announcement refers to
methods for the MBM S service provider to make the list of available MBMS user services along with information on
the user service available to the UE.

MBM S user serviceinitiation: UE mechanisms to setup the reception of MBMS user service data
Theinitiation procedure takes place after the discovery of the MBMS user service.

MBM S delivery method: mechanism used by aMBMS user service to deliver content.
An MBMS delivery method uses MBMSS bearers in delivering content and may make use of associated procedures.

MBM S download delivery method: delivery of discrete objects (e.g. files) by means of aMBMS download session.

MBM S group communication delivery method: delivery of group communication service data by means of the BM-
SC ingesting UDP/IP packets from a group communications server and forwarding them over the MBM S path provided
by the MBM S Bearer Service.

MBM S streaming delivery method: delivery of continuous media (e.g. real-time video) by means of aMBMS
streaming session.

MBM S Transpar ent delivery method: transparent delivery of application data by means of an MBMS Transparent
session.

MBM S download session: time, protocols and protocol state (i.e. parameters) which define sender and receiver
configuration for the download of content files.

MBM S streaming session: time, protocols and protocol state (i.e. parameters) which define sender and receiver
configuration for the streaming of content.

MBM S Transpar ent session: time, area, protocols, and protocol state (i.e. parameters) which define sender and
receiver configuration for the transparent delivery of application data flows.
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Partial-File-Accept Request: HTTP GET request that includes a partial-accept header in the HTTP request header.
Receive Only M ode: See 3GPP TS 23.246 [4].

Receive-Only-M ode (ROM) service: A type of eMBMS broadcast service receivable by a UE configured in Receive
Only Mode. A TMGI associated with a ROM service shall contains a standardized [MCC+MNC] value. See Annex E
of 3GPP TS 23.246 [4] and TS 24.116 [131] for further details on Receive Only Mode.

RTP Session: The RTP and RTCP traffic sent to a specific |P multicast address and port pair (one port each for RTP
and RTCP) during the time period the session is specified to exist. An RTP session is used to transport a single media
type (e.g. audio, video, or text). An RTP session may contain several different streams of RTP packets using different
SSRCs.

Stereoscopic 3D video: avideo bitstream consisting of two views.

Unicast Bearer Service: Synonymously used asthe term “UMTS Bearer Services with interactive and/or streaming
traffic classes’.

3.2 Abbreviations

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

ADPD Associated Delivery Procedure Description
ADU Application Data Unit

ALC Asynchronous Layered Coding

AP Application Programming Interface
AS Application Server

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
ERT Expected Residual Time

ES Encoding Symbol ID

FDT File Delivery Table

FLUTE File deLivery over Unidirectional Transport
FMT Feedback Message Type

GCS Group Communication Service

GCSE Group Communication Service Enabler
HDR High Dynamic Range

HDTV High-DefinitionTeleVision

HEVC High Efficiency Video Coding

IANA Internet Assigned Numbers Authority
IDR I nstantaneous Decoding Refresh

IRAP Intra Random A ccess Point

ISD Initialization Segment Description
LCT Layered Coding Transport

LI Leap Indicator

MBMS SAI MBMS Service Area | dentity
MCPTT Mission Critical Pushto Talk

MIME Multipurpose Internet Mail Extensions
MMS Multimedia Messaging Service
MooD MBMS operation on Demand

MPD Media Presentation Description

MSK MBMS Service Key

MTK MBMS Traffic Key

MUK MBMS User Key

NAL Network Abstraction Layer

NTP Network Time Protocol

OMNA Open Mobile Naming Authority

PAC Proxy Auto-Config

PSS Packet-switched Streaming Service
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PTT Push To Talk
RASL Random Access Skipped Leading picture
ROM Receive-Only-Mode
SA File Service Announcement File
SACH Service Announcement CHannel
SBN Source Block Number
SCT Sender Current Time
SEI Supplemental Enhancement I nformation
SNTP Simple Network Time Protocol
TMGI Temporary Mobile Group Identity
TOI Transport Object Identifier
TSI Transport Session Identifier
UHD Ultra High Definition
URL Uniform Resource Locator
USBD User Service Bundle Description
usb User Service Description
uTC Universal Time Coordinated
VCL Video Coding Layer
4 MBMS system description
4.1 MBMS functional layers

Three distinct functional layers are defined for the delivery of MBM S-based service. They are Bearers, Delivery
method and User service. Figure 1 depicts these layers with examples of bearer types, delivery methods and

applications.

ETSI



3GPP TS 26.346 version 15.1.0 Release 15 23 ETSI TS 126 346 V15.1.0 (2018-07)

User Service/
Application

MMS PSS GCS Other

Group
Communication

DE|ive|"y Method Streaming Download Transparent

Bea rer Unicast Bearer MBMS Bearer

Bearers: Bearers provide the mechanism by which IP data is transported. MBMS bearers as defined in
3GPP TS 23.246 [4] and 3GPP TS 22.146 [3] are used to transport multicast and broadcast traffic
in an efficient one-to-many manner and are the foundation of MBMS-based services. MBMS
bearers may be used jointly with unicast PDP contexts in offering complete service capabilities.

Delivery Method: When delivering MBMS content to a receiving application one or more delivery methods are used.
The delivery layer provides functionality such as security and key distribution, reliability control by
means of forward-error-correction techniques and associated delivery procedures such as file-
repair, delivery verification. Four delivery methods are defined, namely download, streaming,
transparent, and group communication. Delivery methods may be added beyond the current
release. Delivery methods may use MBMS bearers and may make use of point-to-point bearers
through a set of MBMS associated procedures.

User service: The MBMS User service enables applications. Different applications impose different
requirements when delivering content to MBMS subscribers and may use different MBMS delivery
methods. As an example a messaging application such as MMS would use the download delivery
method while a streaming application such as PSS would use the streaming delivery method, and
a group communications application such as MCPTT would use the group communication
delivery method.

Figure 1. Functional Layers for MBMS User Service

4.2 MBMS User Service Entities

Figure 2 showsthe MBM S user service entities and their inter-relations. Relation cardinality is depicted as well.

MBMS User 1 1 MBMS User 1 1+ Unicast or
Service . —» Service . S MBMS
Session Bearer

Figure 2: Entities and Relations

An MBMS user serviceis an entity that is used in presenting a complete service offering to the end-user and alowing
him to activate or deactivate the service. It istypically associated with short descriptive material presented to the end-
user, which would potentially be used by the user to decide whether and when to activate the offered service.

A single service entity can contain multiple distinct multimedia objects, streams, or object flows, which may need to be
provided over various MBM S download session, MBM S streaming session, MBM S transparent session, or MBM S
group communication delivery method. A download session or a streaming session is associated with either a unicast
bearer or one or more MBMS bearers and a set of delivery method parameters specifying how content isto be received
on the mobile side. A delivery method for the carriage of a group communication service through the MBM S system is
associated with one or more MBMS bearers. A transparent session is associated with exactly one MBM S bearer. The
MBMS User Service Session may be mapped either on MBMS Bearer Services or on unicast bearer services.

A set of one or more MBMS bearers can be used for delivering data as part of an MBM S download or streaming
session. As an example, the audio and visual parts can be carried on separate MBM S bearers. However, it is
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recommended to transfer MBM S download and/or streaming sessions, which belong to the same MBMS user service on
the same MBMS bearer service.

An MBMS bearer service (identified by TMGI) may be used to transport data for one or more MBM S download,
streaming, transparent, or GC sessions (3GPP TS 22.246 [ 3], clause 5).

4.3 MBMS bearer service architecture

The MBMS Bearer Service Architectureis defined in 3GPP TS 23.246 [4]. The MBM S User Service interfaces to the
MBMS system via 3 entities.

- TheBM-SC.
- The GGSN (for GPRS) or MBMS-GW (for EPS).
- TheUE.

In addition, for MBM S delivery of GCS (such as MCPTT application services), the group communication delivery
method enables the MBM S Bearer Service to be accessed by the GCS Application Server (AS), viathe MB2 interface
between the AS and BM-SC, for carriage of application service datato the UE.

The BM-SC provides functions for MBM S user service provisioning and delivery to the content provider. It can also
serve as an entry point for IP MBMS data traffic from the MBM S User Service source.

The GGSN (for GPRS) or MBMS-GW (for EPS) serves as an entry point for IP multicast traffic as MBMS data from
the BM-SC.

4.4 Functional Entities to support MBMS User Services
4.4.1 MBMS User Service Architecture

Figures 3a and 3b depict the MBM S network architecture showing MBM S related entities involved in providing
MBMS user services.

MBMS

Receiver
Content
Provider
{ GERAN L -
.. 7 CoreNetwork ™ 7 g
PPN % Gmb
i ] SGSN[{GGSN [ BM-SC
e / e T .
UTRAN ¢ P Network_;"E
MBMS
Receiver

Figure 3a: MBMS network architecture model for GPRS
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Figure 3b: MBMS network architecture model for EPS

MBMS User Service architecture is based on an MBMS receiver on the UE side and a BM-SC on the network side.

The use of the Gmb / SGmb and Gi / SGi-mb interface in providing |P multicast traffic and managing MBM S bearer
sessionsis described in detail in 3GPP TS 23.246 [4].

Details about the BM-SC functional entities are given in figure 4.

Figure 3c depicts the MBMS network architecture showing MBM S related entitiesinvolved in providing Group
Communication Services (such as MCPTT application services) delivery to the UE.
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Figure 3c: MBMS network architecture model for GCS delivery
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Figure 4. BM-SC sub-functional structure

The Session and Transmission function is further subdivided into the MBM S Delivery functions and the Associated
Delivery functions.

The BM-SC and UE may exchange service and content related information either over point-to-point bearers or MBMS
bearers whichever is suitable. To that end the following MBMSS procedures are provided:

User Service Discovery / Announcement providing service description material to be presented to the end-user
as well as application parameters used in providing service content to the end-user.

MBM S-based delivery of data/content from the BM-SC to the UE over IP multicast or over |P unicast.
- The data/content is optionally confidentiality and/or integrity protected
- The data/content is optionally protected by aforward error correction code

IP multicast delivery of Group Communication application data (such asMCPTT), asan MBMS User Service
which originates outside the BM-SC, over the MBM S Bearer Service.

Key Request and Registration procedure for receiving keys and key updates.

Key distribution procedures whereby the BM-SC distributes key material required to access service data and
delivered content.

Associated Delivery functions are invoked by the UE in relation to the MBMSS data transmission. The following
associated delivery functions are available:

- Filerepair for download delivery method used to complement missing data.

- Delivery verification and reception statistics collection procedures.
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The interfaces between internal BM-SC functions are outside the scope of the present document.

A "Proxy and Transport function" may be located between the " Session and Transmission Function" and the GGSN (for
GPRS) or MBMS-GW (for EPS). The "Proxy and Transport function" is transparent to the " Session and Transmission
function". The “Proxy and Transport” function is defined in sub-clause 5.1.3 of [4].

For Group Communication Service, the announcement of the MBMS bearer is performed by the GCS AS, when
necessary. To enable the reception of Group Communication Service (such as MCPTT application service) datafrom
the AS for delivery through the MBM S system, the BM-SC shall support the MB2 interface between the GCS
Application Server (AS) and the BM-SC as specified in TS 29.468 [121]. Asdescribed in TS 29.468, Diameter
messages are exchanged over the MB2-C interface, pertaining to procedures for the allocation (deallocation) and
activation (deactivation) of the MBMS Bearer Service in the MBMS system, with associated information (e.g. QoS,
start time, Flow Id, service area, radio frequency, BM-SC IP address) for the delivery of application data from the AS.
Over MB2-U, GCS user plane data, encapsulated in UDP and I P, are transparently transported between the GCS AS
(such asan MCPTT server) and the application client at the UE. The BM-SC, using the group communication delivery
method, forwards these protocol layers transparently to the MBMS-GW.

4.4.1a Content Provider / Multicast Broadcast Source

The Content Provider/Multicast Broadcast Source may provide discrete and continuous media, as well as service
descriptions and control data, to the BM-SC to offer servicesat atime. An MBMS User Service may use one or severa
MBMS delivery methods simultaneously. The Content Provider/Multicast Broadcast Source may also be a 3/ Party
Content Provider/Multicast Broadcast Source.

The Content Provider/Multicast Broadcast Source function may reside within the operator's network or may be
provided from outside the operator's network. The Content Provider/Multicast Broadcast Source can aso configure the
Session and Transmission functions (e.g. delivery or associated delivery). The interface between the Content
Provider/Multicast Broadcast Source and the BM-SC is specified in clause 5.4A.

4.4.1b  Group Communication Service Application Server (GCS AS)

The GCS AS as defined by 3GPP TS 23.468 [120] uses the MBM S Group Communication delivery method on top of
the MBMS bearersfor MBMS delivery.

The GCS AS interfaces to the BM-SC using the MB2 interface. MB2 carries control plane signalling (via MB2-C) and
user plane data (via MB2-U) between the GCS AS and BM-SC. The datatransferred via MBMS bearer(s) is delivered
from the BM-SC using the Group Communication delivery method. A GCS AS may transfer data from one or multiple
GCS AS sessions viaasingle MBM S bearer. Description of the stage 2 procedures on MB2 between the GCS AS and
the BM-SC is provided in TS 23.468 [120]. The stage 3 specification of the MB2 procedures and the protocol aspects of
MB2-C and MB2-U are given in TS 29.468 [121].

4.4.2 MBMS Key Management Function

The MBM S Key Management function is used for distributing MBMS keys (Key Distribution subfunction) to
authorized UEs. Before the UE can receive MBM S keys, the UE needs to register to the Key Request subfunction of the
Key Management function by indicating the MBM S User Service Id. Once registered, the UE can request missing
MBMS keys from the BM-SC by indicating the specific MBMS key Id. In order for the UE to stop the BM-SC to send
MBMS key updates a deregistration with the MBMS User Service Id is needed.

If the MBM S User Service does not require any MBM S data protection, then the UE shall not register for key
management purposes.

A detailed description of all key management proceduresis provided in 3GPP TS 33.246 [20].

4.4.3 MBMS Session and Transmission Function

The MBMS Session and Transmission function transfers the actual MBM S session data to the group of MBMS UEs
using either MBM S Bearer Services or unicast bearer services. The MBM S Session and Transmission function interacts
with the GGSN (for GPRS) through the Gmb Proxy function to activate and release the MBM S transmission resources.
The MBMS Session and Transmission function interacts with the MBMS-GW (for EPS) through the SGmb Proxy
function to activate and release the MBM S transmission resources.

The session and transmission function may compress headers of MBM S data in some cases. Further, the session and
transmission function may need to add synchronization information for the MBM S payload e.g. in case of MBSFN
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transmissions. For details on usage of synchronization and header compression see 3GPP TS 23.246 [4] and 3GPP TS
25.346 [5].

The function contains the MBMS delivery methods, which use the MBM S bearer service for distribution of content.
Further this function contains a set of Associated-Delivery Functions, which may be invoked by the UE in relation to
the MBMS data transmission (e.g. after the MBM S data transmission).

The BM-SC Session and Transmission function is further described in later clauses of the present document as well as
in 3GPP TS 23.246 [4].

MBMS user services data may be integrity and/or confidentiality protected as specified within 3GPP TS 33.246 [20],
and protection is applied between the BM-SC and the UE. This data protection is based on symmetric keys, which are
shared between the BM-SC and the UESs accessing the service.

MBMS user services may also be protected against packet |oss between BM-SC and UE using a forward error
correction code.

4.4.4 User Service Discovery / Announcement function

The User Service Discovery / Announcement provides service description information, which may be delivered viathe
Session and Transmission function or viathe Interactive Announcement function. This includes information, which is
necessary to initiate an MBM S user service as described in sub-clause 5.3.1. Metadata for the service descriptions are
described in sub-clause 5.2.

4.4.5 Interactive Announcement Function

An Interactive Announcement Function may offer alternative means to provide service descriptions to the UE using
HTTP or be distributed through other interactive transport methods.

4.4.6 MBMS UE

The MBM S UE hoststhe MBM S User Services receiver function. The MBMS receiver function may receive data from
MBMS bearer services or from unicast bearer services. The MBMS receiver function may receive data from several
MBMS User Services simultaneously. According to the MBM S UE capabilities, some MBMS UEs may be able to
receive data belonging to one MBM S User Service from several MBMS Bearer Services simultaneously. The MBMS
receiver function uses interactive bearers for user service initiation / termination, user service discovery and associated
delivery procedures.

In casethe MBM S user serviceis secured, the UE needs one or more cryptographic MBM S service keys, therefore the
UE requests the relevant cryptographic MBMS service keys using the BM-SC Key Request function. The received keys
(i.e. MSK) are then used for securing the MBM S session. The MBM S UE should support the Application Programming
Interfaces (APIs) and URL as specified in TS 26.347 [136].

4.5 Usage of identity of MBMS session

The Session Identity of the MBMS session is provided with the MBM S session start procedure from the BM-SC to the
GGSN (for GPRS) or MBMS-GW (for EPS) viathe Gmb (for GPRS) or SGmb (for EPS) protocol inthe 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 | dentity is forwarded with the MBM S SESSION START
REQUEST message through the system and received by the MBM S UE with the paging message.

The usage of the MBM S Session Identity isoptional. The MBMS Session Identity is only applicable to MBMS
download sessions. The MBM S transmission resources are activated as described in sub-clause 5.4. Each MBMS
session of the MBM S User Service may be activated using a different MBMS Session Identity. The MBMS UE
determines, based on the MBM S Session I dentity value, whether the files of the upcoming MBM S download session
were aready received. If the files have already been completely received, the MBM S UE does not respond to the
notification of the MBM S 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 aMBMS Session Identity to filesis valid until a particular expiry time, a'so
signalled within the File Delivery Table. If a UE has not received a File Delivery Table associating a given MBMS
Session ldentity to a specific file or set of files, or a previously received association has expired, then the UE shall
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assume that the MBM S 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 I dentity value may be associated with asingle file or with a set of files. OnceaMBMS
Session ldentity 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 al 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 MBM S Session | dentity expiry time and associates the MBM S Session I dentity expiry
times with particular MBMS Session | dentity values.

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

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

After determining that al filesfor aMBMS Session Identity value has been received, the UE shall not respond to
MBMS notifications for the MBMS Bearer Service with that MBM S Session I dentity value until the MBM S Session
Identity is expired. Once the MBM S 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 MBM S 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 asthat FDT instance.

4.6 Time Synchronization between the BM-SC and MBMS UEs

A number of MBM S metadata fragments and File Delivery Table (FDT) contain NTP encoded time values. NTP uses
UTC as reference time and isindependent from time zones. In order to process the time information from the BM-SC
correctly, the MBMS UEs shall be time synchronized with the BM-SC with a tolerance of +/- 1 second. The BM-SC
shall offer an SNTP [84] time server. The MBM S UEs should use SNTP to synchronize the time with the BM-SC. It is
expected that the MBMS UE periodically requests SNTP time synchronization in order to keep the +/- 1 second
tolerance. However, the MBM S UE should use the SNTP time synchronization service only as necessary to keep +/- 1
second accuracy, and should at most use the SNTP time synchronization once every 24 hours to avoid scalability issues.

To further prevent scalability issues, the MBMS UE should randomize its periodic SNTP requests over 1 hour just
preceding its determined SNTP request time.

SNTP time synchronization may be achieved either by using SNTP anycast [84], or SNTP unicast [84], depending on
network support.

For network deployment where intermediate router nodes between the UE and BM-SC have anycast enabled, the BM-
SC shall support the SNTP anycast mode. The MBM S UE sends a request to a designated | Pv4 or IPv6 local broadcast
address or multicast group address. One or more SNTP anycast servers reply and include a timestamp with their current
time and its precision. BM-SC SNTP servers shall only respond if they have a valid synchronization time and shall not
leave the timestamp blank, such that the SNTP Leap Indicator (LI) field shall not use the value 3 (warning:
unsynchronised). The MBM S UE does not need to keep server address state data and changes in the SNTP server
addressing will not affect each subsequent synchronization operation.

For 1Pv4, the Internet Assigned Numbers Authority (IANA) has assigned the multicast group address 224.0.1.1 for
NTP, which is used by both multicast servers and anycast clients. For |Pv6, the IANA has assigned the multicast group
address FF0X:0:0:0:0:0:0:101. These NTP assignments apply to SNTP usage as well. The SNTP server will join these
IP multicast groups.

For network deployment where intermediate router nodes between the UE and the SNTP servers do not have anycast
enabled, the SNTP server(s) shall support unicast mode. The MBMS UE sends arequest to the server using its pre-
configured SNTP server address . The network may distribute the SNTP request traffic load to a pool of SNTP servers
in the network, as long as the UE pre-configured SNTP server address is unchanged. The way the network performsthis
load distribution is out of scope of this specification. SNTP servers shall only respond if they have avalid
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synchronization time and shall not |eave the timestamp blank, such that the SNTP Leap Indicator (L1) field shall not use
the value 3 (warning: unsynchronized).
An MBMS UE shall select the SNTP mode to use as follows:

1) Attempt time synchronization using SNTP anycast;

2) If SNTP anycast procedure is successful then the UE should use SNTP anycast and continue using anycast for
future periodic SNTP time synchronization over the same access network;

3) If the SNTP anycast procedure fails then it should use SNTP unicast and continue using unicast for future
periodic SNTP time synchronization over the same access network.

4) In case of access network change detected by the UE, the UE should go to step 1 for its next periodic SNTP time
synchronization.

5 Procedures and protocols

5.1 Introduction

This clause specifiesthe MBM S User service procedures and protocols.
5.2 User Service Discovery/Announcement
5.2.1 Introduction

User service discovery refers to methods for the UE to obtain alist of available MBM S user services or user service
bundles along with information on the user services. Part of the information may be presented to the user to enable
service selection.

User service announcement refers to methods for the MBM S service provider to announce the list of available MBM S
user services and user service bundles, along with information on the user services, to the UE.

In order for the user to be able to initiate a particular service, the UE needs certain metadata information. The required
metadata information is described in sub-clause 5.2.2.

According to 3GPP TS 23.246 [4], in order for this information to be available to the UE operators/service providers
may consider several service discovery mechanisms. User service announcement may be performed over aMBMS
bearer or via other means. The download delivery method is used for the user service announcement over aM