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Background Information: Service announcement related conCepts and IETF specifications 

1. 
Introduction

This paper introduces some concepts and specifications from the IETF related to MBMS service announcements. 

2. 
Basic Service Discovery Concepts

The following are three elementary scenarios that look into service discovery for some basic application use cases. The list is not intended to be exhaustive, but instead it is to give a good foundation in the important types of service discovery mechanisms available to MBMS.

For all these scenarios, it is assumed that there are a number of MBMS multicast and broadcast services and interested user groups having UEs capable of receiving the services. Although the limitations and feasible protocols vary in each case, two common elements are found in all of these cases: the need to describe the services; the need to deliver the descriptions. These map to two main areas of interest for further study:

· Metadata – data describing the services’ content, media, categorisation, etc.

· Transport – the methods and protocols to exchange this metadata between the service centre(s) and the UEs.

2.1
Web-based Service Guide

A common Internet world approach to discovering multicast - and unicast - streaming media is to access web pages. These web pages describe and categorise services in sufficient detail for the user and provide links to application readable files that provide sufficient session and media parameters for UE applications to connect to the streaming service over a suitable IP network.

Apart from the availability of a standards base HTML browser being capable of launching media related applications, this does not require much in the way of functionality from the UE. However it does require an open dedicated point-to-point connection to the IP network with the web server(s) for the time required to discover, browse and select the service. This duration of open connection may by multiplied in the case of a user “channel hopping” – i.e. choosing a service and quickly choosing another, and so on, in order to investigate the content by watching it for a short period. For unicast services over always-on fixed Internet access, this usually does not provide a significant scalability problem compared with the downlink scalability issues. For multicast services with reasonably sized user groups, this kind of service discovery can be demanding on the interactive messaging traffic. Especially in the cases of MBMS UEs, the requirement to keep many individual radio bearers active merely for the purposes of browsing current and future services may cause severe scalability concerns for the provisioning of all a RANs services. 

Additionally, this does not easily enable off-line reading of service metadata. So finding the service description for content, which is already delivered and locally stored, becomes problematic. As does browsing descriptions of available services at a future destination and time, when currently not connected to or in the coverage area of the radio network providing that service. For these kind of use cases, an off-line storage of service descriptions is necessary, and effective separation, filtering and maintenance of this descriptive metadata is needed to keep the local storage finite and at a feasible size.

2.2
Multicasting a Service Guide

A common broadcast (TV and radio) world approach to discovering one-to-many services is to push descriptions of streaming services to user equipment. Often this is done by means of data carousels that repeat the same set of service information at known or predictable intervals. The repetition provides some robustness (i.e. imperfect-reliability) and enables receivers, which are switched on after the initial service information transmission, to collect the full service guide – or at least the parts they are interested in. In addition to carouselling the information, it is also a common idea to notify of updates and delivery of changed service information on-demand based on the change event.

The primary advantage of this scheme is the massive scalability. No uplink signalling is necessary and user group size (for the service guide) is unlimited. The downlink is more efficient that web-based access on the broadcast radio as all receivers, which do not stay in a power saving mode, are able to receive the data simultaneously using just one shared radio channel. However, to prevent the downlink bandwidth usage from exploding, the service information that is broadcast is fine tuned according to the wireless link (for instance, this may be different for satellite and terrestrial). Only essential information is mandatory. Brief information may be transmitted frequently and verbose information infrequently. So, the effect is a reasonable balance between user and control data on the downlink radio channel.

Receivers may remain actively receiving for as long as desirable to collect the service information, although it is common practice to switch the radio interface to an idle, or sleep, mode once the initial service guide is cached and only periodically reconnect to the radio for updates. Thus power saving techniques are feasible, and more effective when the time of interesting service information transmission is known in advance.

In the case of extremely small user groups, the repetition of service information transmission in the downlink may cause more traffic than separate individual connections to the service centre. In this case, the carousel method is not optimal and an on-demand multicast push or unicast fetch may be more efficient.

There are a few disadvantages to these multicast schemes too. There may be a significant delay before the interesting information is transmitted. The information may be brief as verbose descriptions would be unnecessary in most cases. The information is targeted at a group and may not be well tuned to the wishes of an atypical user.

2.3
Fetching a Service Guide by Unicast

Fetching media descriptions from the network is a compromise which enables personalised service guides which are available off-line. Used alone, it is subject to similar scalability issues as web-based service guides. However, it is well suited to being used in combination with multicast push so that the correct balance of scalability and personalisation of service guides can be made for the application and network environment in question.

This also requires the use of consistently defined and identified atomic metadata, which can be selected, delivered and maintained regardless of the exact transport(s) used to get it to the UE. It would also benefit from a consistent metadata structure and syntax to aid storage and rendering on the UE.

Scalability may be increased further by the selective use of update and notifications. An update would provide only the changed metadata and a notification would notify the UE that there has been a change in metadata and would allow the UE to decide on whether it needs to receive or fetch that. Notifications are a common technique in multiparty conferencing where users first subscribe to the service and then are notified that they may participate. The use of asynchronous notification allows users to subscribe in advance to the service and be notified of the event as it occurs.

3.
Related Work in the IETF

The IETF has standardised a number of protocols which are relevant to the above scenarios. They are briefly considered here and the new Internet Media Guides work item is briefly described.

Please note, in the IETF the term service discovery usually refers to server or host discovery, such as to use DNS or SLP. Therefore, the term media discovery is used here to refer to exactly the same entity as service discovery in 3GPP MBMS.

2.1
Web-based Service Guide

The uses standard browser technologies, which are literally, HTML and related files accessed with HTTP/TCP/IP protocols [12].
2.2
Multicasting a Service Guide

SAP (v2) and SDP are typically used to announce session descriptions by multicast. SAP (Session Announcement Protocol) is the transport protocol over UDP/IP and SDP (Session Description Protocol) is the description syntax for basic media and session information. Both of these are independent such that, for example, SAP would be used to transport some other description syntax and SDP could be delivered over some other transport protocol. The deployment of SDP is increasing as it is also used with SIP. However, the deployment of SAP is limited.

SDP [7] has a text encoded syntax which is extensible but has well recognised limitations. These are mostly overcome by the XML-based SDPng [8], which is initially intended for two-way negotiation but soon will be suitable for unidirectional delivery.

SAP [6] has a bit encoded header and includes details of bandwidth control by transmission frequency. SAP also has several know limitations and, especially, robustness or reliability, payload size and packing, bandwidth control, prioritisation of metadata/descriptions and authentication are either lacking or performed in an unusual or unusable way for many applications.

Both SDP and SAP are products of the MMUSIC working group of the IETF. There are no other current IETF standards that solve these kinds of problems.

2.3
Fetching a Service Guide by Unicast

Fetching any object over IP is a well standardised and deployed activity. Primarily either HTTP or FTP [13] is used over TCP/IP. Metadata syntax describing media is mostly concentrated on enhancements to SDP and SDPng (although other schemes such as XML-based MPEG7 [9] and TVAnytime [10] are deployable - also for multicast metadata).

Generalised subscription and notify schemes are not available, although SIP [11] provides both of these features for call and conferencing set-up.

2.3 Internet Media Guides

Background on Internet Media Guides

An Internet Media Guide (IMG) is a set of multimedia session descriptions expressed using SDP, SDPng or some similar session description format. It is used to describe a collection of multimedia sessions. The IMG must be delivered to a potentially large audience, who use it to join a subset of the sessions described, and who may need to be notified of changes to the IMG.

Based on a number of individual Internet Draft submissions and the support of the MMUSIC working group at the ITEF-56 meeting, MMUSIC is considering to investigate work on delivery mechanisms for IMGs and generalising its work on session announcement and discovery protocols (SAP, RTSP, SIP). The effort should include investigating and documenting requirements for IMG delivery mechanisms, and identifying the requirements that these delivery mechanisms impose on the session description formats used by the IMG.

The immediate result will be a framework document outlining the use of existing and desirable protocols to create an IMG delivery infrastructure. After this, MMUSIC will be in a position to standardise protocols to enhance and add to the features of the existing standards. There are a number of important items which have been identified by individual submissions and may become essential to the IMG task. These are:

1.
IMG requirements and Framework

2.
Multicast/Unidirectional delivery of IMG

3.
Unicast/Bidirectional delivery of IMG

4.
IMG metadata base specification

Thus, the IMG work considers the system of service discovery mechanisms over IP for the discovery of multicast services. The work is at the stage where input of applications requirements and experiences is extremely valuable and welcome, and this could have a significant impact on the eventual protocols the IETF standardises and their usefulness to MBMS.

IMGs for MBMS

Internet Media Guides (IMGs) provide a bearer-independent, IP-based means of delivering service discovery metadata, and also address the structure and definition of the metadata itself. By making the IMG independent of particular access network technologies, it can be deployed on different access technologies, or different generations of the same access technology. It is expected that there may be need for bindings specifying the use of IMG with a particular access network type.

When implementing IMG delivery on an MBMS system, the BM-SC may act as an IMG sender. The following alternatives may be used in IMG delivery in MBMS.  

1.
MBMS broadcast mode PDP context

2.
MBMS multicast mode PDP context

3.
“Ordinary” point-to-point PDP context

The multicast push IMG delivery can be used with any of these alternatives. The unicast fetch delivery could be used with third alternative.

Status of MMUSIC work

Following a very positive vote to accept IMG as a work item into MMUSIC at IETF-56, the MMUSIC working group chairmen have proposed a new charter to include IMGs. After positive feedback from the related Area Directors this is now waiting to be officially approved by the IESG. The new charter proposes finalising a framework for using (existing) protocols by July 2003 so that new protocol work may be considered for the charter from IETF-57.

Meanwhile, a number of individual Internet Draft submissions have been published that give a reasonably good indication of the ambitions of this work item. These are categorised and described below:

1.
IMG requirements and Framework

“Protocol Requirements for Internet Media Guides” [1] is a preliminary requirements and use cases specification. This has been supplemented by the submission of “DVB thoughts on Service Discovery and Selection” [2] from the ETSI DVB-IPI working group.

An initial framework document, “A Framework for Internet Media Guides” [3], has been submitted with the aim of describing the general framework of IMGs – both multicast and unicast. It does not yet reflect the need to describe the use of existing or desirable protocols to meet the requirements.

2.
Multicast/Unidirectional delivery of IMG

The “MUPPET” protocol specified in [4] provides a multicast IP based IMG transport compliant with the IMG framework – this transport protocol is similar in spirit to the SAP protocol [6].

3.
Unicast/Bidirectional delivery of IMG

No specifications on the unicast IP based transport currently exist

4.
IMG metadata base specification

The IMG metadata specification [5] describes data model and a framing structure for IMG metadata. The aim of the current IMG metadata specification is to provide a generic baseline on top of which application-specific metadata formats can be defined. The data model of IMG metadata introduces a number of different metadata entities, specifying their relations and information contents. The framing structure describes a “transfer envelope” that allows parts of IMG metadata to be grouped for transmission, providing e.g. a unique identifier and expiry time to each transmitted block of IMG metadata. 

Currently the IMG metadata specification does not require any particular metadata syntax to be used with IMGs, but allows different metadata formats, for example (in the simplest case) plain SDP. The goal for the IMG metadata work is to reuse existing metadata formats rather than define new ones.
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