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1.
Glossary

	3GPP
	Third Generation Partnership Project

	AAC
	Advance Audio Coding

	BM-SC
	Broadcast/Multicast Service Centre

	CIF
	Common Intermediate Format

	DRM
	Digital Rights Management

	DVB-H
	Digital Video Broadcasting - Handheld

	eMBMS
	Evolved Multimedia Broadcast Multicast Service

	EPG
	Electronic Program Guide

	ESG
	Electronic Service Guide

	FCC
	Federal Communications Commision

	FDD
	Frequency Division Duplexing

	HTML
	HyperText Markup Language

	IMB
	Integrated Mobile Broadcast

	IPTV
	Internet Protocol Television

	ISDB
	Integrated Services Digital Broadcasting

	LTE
	Long Term Evolution

	MBMS
	Multimedia Broadcast Multicast Service

	MBSFN
	Multimedia Broadcast Single Frequency Network

	MIMO
	Multiple Input Multiple Output

	MNO
	Mobile Network Operator

	OMA
	Open Mobile Alliance

	QCIF
	Quarter Common Intermediate Format

	OTA
	Over The Air

	QVGA
	Quarter Video Graphics Array

	RMPI
	Rights Management Protection Information

	RNC
	Radio Network Controller

	RSS
	Really Simple Syndication

	SD
	Standard Definition

	SMS
	Short Message Service

	SDR
	Software Defined Radio

	TDD
	Time Division Duplexing

	TDM
	Time Division Multiplex

	UTRA
	Universal Terrestrial Radio Access

	WCDMA
	Wideband Code Division Multiple Access


2
General

2.1
Purpose and Overview

This document is in support of GSM Association’s Integrated Mobile Broadcast (IMB) initiative and is intended to facilitate development of a large ecosystem for early availability of IMB technology in the infrastructure and user terminals.  IMB is a part of 3GPP’s Release 8 Standard, providing capabilities for Broadcast services, similar to the broadcast element of MBMS, in 3G TDD bands. 

In some markets, the demand for linear TV, video and other non-linear multimedia content is increasing rapidly. At the same time most operators are seeing huge growth in wireless broadband which will soon lead to congestion in their 3G networks. Therefore Mobile Network Operators (MNOs) are considering the deployment of a broadcast capable mobile technology to alleviate emerging capacity constraints.  IMB can be used to enable broadcast transmission using TDD spectrum allocations that are already held by many operators that have 3G licenses.

The aim of the document is to describe various operator deployment scenarios and to provide an operator-defined minimum common set of system requirements to support these deployment scenarios.  This will provide terminal and infrastructure manufacturers with guidance on the features and functionalities to be made available for the initial deployment of IMB based mobile services in 2009-2010 timeframe, ensuring an optimum user experience.  It may also serve as the basis for the standardisation of eMBMS – an evolution of MBMS to be supported over LTE – offering a smooth migration of IMB services towards LTE-based deployments.  The cumulative effect is intended to provide end users and operators with confidence in the longevity of mobile broadcast services.

The content of this document was developed by mobile network operators within the GSMA. It is intended to be a reference document for vendors and mobile network operators when defining their IMB services and device requirements, and for user terminals manufacturers when developing and manufacturing new user terminals to support IMB services.

 2.2
Scope

The primary objective of this document is to provide a guide to IMB technology for mobile network operators.  It covers deployment scenarios where IMB is applicable and minimum end-to-end system requirements that influence user terminal and infrastructure specification. 

The focus of the document will be on aspects of the user terminal and infrastructure that are affected by support of IMB services. Other release 8 or 9 features such as multicarrier, MIMO and potential services such as VoIP etc are not covered, nor are services enablers for non-broadcast TV services. 

The intended audience for this document is Mobile Network Operators, network equipment vendors, user terminal manufacturers and chipset manufacturers.

The scope of this work includes Regulatory and spectrum issues, industry perspective, deployment scenarios and end-to-end system requirements to support these deployment scenarios.

It should be noted that there are differences between the markets, caused by the varying availability of other broadcast media (ISDB-T, DVB-T, DVB-H, Mediaflo,  etc.) within them.  For example, almost half of the mobile subscribers in Japan already have handsets, which support free mobile TV service (using “One-Segment” service of ISDB-T) that has already been deployed. This means that the end user already has the capability to watch TV on a mobile device in Japan. Similarly in North America, Mediaflo-based mobile TV services have been deployed. It also means that, if an operator decided to make an investment in IMB in a market where low-cost mobile Digital TV reception is already available, it could be that IMB would be used to provide an alternative primary service, such as non-linear multimedia content distribution services.  Income generated from the linear TV Broadcasting service in such a market may be insufficient to justify a business case, and so IMB would need to offer other services to generate sufficient Return on Investment. 

3
What is Integrated Mobile Broadcast?

Integrated Mobile Broadcast (IMB) is a technology, defined as a part of the 3GPP Rel. 8 standard, which enables spectrally-efficient delivery of Broadcast services using TDD radio techniques. This is achieved using technical specifications that are greatly aligned with existing FDD WCDMA unicast technology, which in turn allows for smooth handover between IMB delivery and unicast.

One of the key advantages of IMB is that it can be deployed within unpaired TDD spectrum bands held by operators in some parts of the world.  To date TDD spectrum has been largely unused by these operators.  IMB can offer capacity relief to the FDD channels by allowing TDD spectrum to be used for the deployment of Broadcast applications.  Support for existing Rel. 7 MBSFN and other TDD services has been incorporated within IMB, through the reuse of the definitions of TDM pilots used in FDD MBMS frame and slot structure.  This results in the increased spectral efficiency of MBMS services and a reduction in the functional complexity in the user terminal, which in turn will result in lower power consumption and hence extended terminal battery life.

TDD bands support multiple 5MHz carriers, each of which may be dedicated solely to the delivery of Broadcast services.  Carriers may be aggregated to increase the number of available services.  Within a carrier, services are mapped to channels as used in MBMS that are separated using standard FDD WCDMA spreading codes in addition to time-domain separation of the channels within the frame structure. It is expected that IMB will provide around 20 broadcast channels in 5 MHz of unpaired spectrum at 256 Kbps for each channel.

Implementing IMB on devices should be cheaper than for other broadcast technologies since it utilises WCDMA technology that already exists on devices today.  

It should be noted that the use of MBMS in conjunction with TD-SCDMA could provide an alternative approach for implementing Broadcast services in markets where TD-SCDMA is deployed.

4
Regulatory and Spectrum Issues

4.1
Regulatory Issues

IMB has been incorporated into 3GPP standards as an integral component of the 3.84Mcps UTRA TDD mode. This means that IMB would be deployed under the  existing RF and regulatory requirements for the relevant TDD bands.  The necessary regulatory framework is therefore already in place, ensuring direct applicability of existing TDD licenses to deployment of IMB. This has already been tested with several European regulators.

The exact regulations regarding the TDD spectrum and other frequency issues may vary between countries as it is dependent on the local national regulator’s spectrum policy.

 4.2
Adjacency with respect to 2.1 GHz 3G FDD

The TDD band from 1900MHz to 1920MHz is adjacent to the 3G FDD uplink band starting at 1920MHz, meaning that there are potential interference issues.  These might occur at the base station with WCDMA the victim or in the handset with IMB the victim.

For the former, there are standards in place with tighter specifications to enable co-sitting of these technologies. Interference free co-siting between these technologies is feasible and has been demonstrated with a combination of these specifications and non-onerous site engineering.

It is important to recognize that there is considerable flexibility in how IMB is deployed allowing any co-siting interference issues to be easily mitigated. This is largely due to it being a broadcast system using SFN. This allows antenna directions, powers and positions to be adjusted to optimise co-existence.
For the latter, realizable filtering for simultaneous operation of the two technologies within a handset with a 10MHz gap (15MHz carrier spacing) has been demonstrated in a multi-operator technical trial of Release 7 MBSFN technologies with the same RF characteristics. Therefore simultaneous operation of IMB in the sub-band 1900-1910 with any WCDMA uplink carrier is possible. Operation of IMB in the higher sub-band 1910-1920MHz is still possible but this can only be simultaneous with the above separation to the WCDMA uplink carrier used.

There is however some risk that interference between existing FDD-based devices in the market and the TDD-based service could occur.  Because such devices would not include the necessary filtering to prevent interference, devices transmitting in channels close to the TDD spectrum utilised for IMB could create problems dependent upon transmission power and the proximity of the devices.  

Techniques to mitigate against this form of interference exist, but it requires operators to be aware of the issue and implement these techniques to minimise the risk of such interference taking place.

Simulation studies have shown that this is very unlikely in practice. In the extreme case where this might occur it will just be classed as outage and the IMB handset could seamlessly handover from broadcast on IMB to unicast on WCDMA.  As the frequency selectivity required to protect IMB will likely be built into general purpose WCDMA duplexers, which might be fitted to both IMB and non-IMB handsets in the future, the possibility of this type of interference will reduce with time.

In consideration of the interference concerns discussed in this section, it is likely that the TDD spectrum allocation of 1900-1920 Mhz will probably not all be useable for IMB services.  It is therefore envisaged that  the following spectrum allocation plan should be employed.

· The band 1900-1910 MHz should be usable for IMB.

· The band 1910-1915 MHz requires further study on how to use it for IMB services.
· The band 1915-1920 MHz should be used as a guard band.
5
Industry Support

For any new technology to be successful in the current mobile telecommunications market, widespread support for that technology is required.  This promotes scale of deployment amongst operators, and in turn encourages the vendor community to develop products offering scale and diversity in equipment for networks and end-user devices.

IMB was developed through co-operation and compromise, motivated by operator support and realised by vendors.  Initial indications from major vendors suggest that they will support the standard.  It is critical that the GSMA community provide support now to enable handset vendors to be able to support commercial launches of services based on IMB Standards in the near-term.  

6
Deployment Scenarios (use cases)

The deployment scenarios for a platform such as IMB will be built on a mix of compelling linear and non-linear services which will include television in many cases  but will also incorporate others such as music, podcasts, videos, news, weather, traffic, and more. Sometimes these can be potentially bandwidth intensive services that require high quality presentation to the user. With the new advanced capabilities of the 3G user terminals (larger screen, memory, functionality) and with mobile broadband networks starting to get congested based on wireless broadband traffic, IMB provides a way to reduce costs for not only live linear TV but also Video downloads, Video on demand, music, internet datacast traffic, weather, road traffic information, OTA software and application upgrades for user terminals and more. 

If several users in the cell require these non-linear services, it makes sense to use a broadcast bearer, which will relieve 3G networks to enable increased support for other point-to-point services. A good example is the ability to send the top ten downloads for the BBC iPlayer over the IMB network and top Sky Player Premier clips (multicasting or push casting) – both BBC and Sky in the UK want this service now - and thus moving traffic from these applications from current 3G networks to an IMB network would significant reduce cost of delivery.

 Overall the use case for IMB will be built on:

· Incremental revenue from new services (IMB-enabled and not currently present on unicast).

· Revenue enhancement from customer retention/acquisition due to the improved experience for existing unicast services which have been ported (or partially ported on the downlink) to IMB from the unicast network.

· Data transport cost reductions from offloading unicast traffic to IMB (improvement to existing operating budgets).

· Data transport cost reductions from running new services on IMB (improvement to future use cases).

The relative contribution of each of these four areas to the overall IMB investment case is not obvious and difficult to predict without a substantive analysis of the revenue and cost drivers in an economic analysis.  Also the level of contribution in each area will vary by network depending on current unicast capacity and saturation, level of data penetration and range of proposed IMB applications.

Detailed possible deployment scenarios are in the Annex., but the obvious one would be linear TV Services (addressed in the next subsection).  

6.1
Broadcast Linear TV

Linear TV service is the broadcast of a range of channels available at all times to the user.  These could be live TV from existing broadcasters already available from other broadcast platforms, or special TV services aimed at the mobile user.  There may also be operator-specfic TV channels that could host content such as music videos, news or operator service promotional advertising.

The simplest Mobile TV deployment makes conventional linear TV available to mobile users.  Historically, this has been perceived as the driving application for mobile broadcast network capabilities.  In reality, the relatively low take-up (in comparison with predictions) points to several obstacles in the mobile environment today.  Small scale Mobile TV deployments usually start with unicast 3G streaming, but this has been hampered by its large bandwidth consumption and the limitations of unicast networks in simultaneously supporting large numbers of TV viewers.  This also has a significant impact on the economics of mobile TV and has further slowed the introduction and take-up of linear TV services.  IMB addresses these challenges by a) providing an enhanced user experience across factors such as image quality and channel swap times, and b) radically improved economics for linear TV broadcast  through optimised delivery through mobile networks.  

6.2
Non-Linear Distribution of Multimedia Contents

IMB can be used for the distribution of all kinds of multimedia content, which conventional unicast system or conventional MBMS would have difficulties to handle, due to very heavy traffic load on the network and very heavy burden on the content servers in a certain timing. Use case of these applications would be divided into two categories.

One is the pre-download of the content before the users would wish to see it. The typical applications of this category would be all kinds of news (including stock market updates and weather/traffic information). In case of linear TV service, the news of interest may not be broadcast when needed; i.e.  when the users have the time to watch and wish to watch. In case of IMB, all the updates are consistently broadcast, and the users’ handsets cache them according to the users’ pre-registered interest. (Old news should be pushed out whenever the new one comes.) Thus, the users would think it’s a very fast “on-demand” service. Sports update might be given even while the game is ongoing to include latest highlights and events.

 
The other is the download of the contents which are not time sensitive. Distribution of music, games, electronic books and various kinds of video clips would be in this category. Once the user buys the key, the required contents would be delivered to their handsets within a certain time period. Updates of system software can be also made using this system. If, due to any reason, the delivery could not be made, the unicast system shall function as the fall back.

A variety of information services including weather and traffic information could also be deployed.  This does assume that suitable technology and capacity is in place in the network to support carousel services so that the user can select the required content.  The Annex contains descriptions of more possible non-linear service scenarios.

7
System requirements for deployed scenarios

This section describes a minimum set of service features, radio layer features and middleware/application layer capabilities required to support IMB deployment scenarios described in Section 5. These are divided into 3 groups, namely, service requirements, radio layer requirements and middleware/application requirements

7.1
Service requirements
7.1.1  Coding rate

For broadcast of linear TV, it is expected that several different devices with different coding rates for a rich user experience will be supported. Table 1 gives nominal data rate requirements for different display resolution

	
	Resolution

(pixels)
	Frames per second
	Bit Rate

	QCIF
	176 x 144
	15
	100-150 kbps

	QVGA
	320 x 240
	15
	200-400 kbps

	CIF
	352 x 288
	15
	300-500 kbps

	480x360
	480 x 360
	25
	800-1200 kbps

	SD
	720 x 576
	25
	1200-2000 kbps

	SD
	720 x 576
	30
	1400-2400 kbps


Devices will need to be able to decode higher or lower resolution video, and scale to fit the device screen.  Most of current mobile phones use QCIF or QVGA resolution (though FVGA or WVGA displays are already used in some markets)  Future devices may have 7” screens, requiring 480x360 or SD resolution.  Widescreen content must also be supported.  However for initial deployment support for QCIF/QVGA and CIF resolution would be sufficient,

7.1.2  Datacast capability

Typical services in this category are breaking news, stock/share market information, and road traffic report etc. Data rates for these are low in comparison to video.

7.1.3  Integrated Electronic Services Guide

An integrated Electronic Services Guide (ESG) consisting of all linear and non-linear TV channels should be available. The ESG needs to be common between linear and non-linear, so the choice of linear or non-linear TV is transparent to the viewer.

7.1.4  Electronic Program Guide

A longer form Electronic Program Guide (EPG) provides details of upcoming programs.  This should be delivered by unicast, enabling personalisation and advertising to be inserted.  EPG should also be delivered by broadcast. "Personalization" will be possible by handset application implementation.

7.1.5  Seamless handover between broadcast mode in IMB to unicast mode in 3G

It shall be possible to handover between unicast and broadcast mode and vice- versa for capacity or coverage reasons.  Handover from broadcast to unicast must be seamless with appropriate notification to the user. Any interruption or loss of frames should be minimal with minimal or no noticeable degradation to the user experience. Seamless handover needs synchronisation of streams, so that they arrive at the mobile device with less than 1 second between them. Further the device should be notified of the change of reception mode.  This would require the network to recognise that the broadcast/unicast signal is getting weak and to start switch over process. This switchover will have to be fast so that only few picture frames are lost and user experience is not de-graded.  Appropriate billing hooks for the two modes shall be made available.

7.1.6  Roaming

Roaming in this context takes two forms. An operator may not provide complete coverage of the service area with IMB technology. In this event, it should be possible to provide same set of IMB-based services via unicast to the customer. Similarly if customer roams to another operator’s network (domestically or internationally) IMB services which form part of the user profile should be available through unicast.

There are sometimes copyright issues associated with a user roaming outside their home network service area.  These may result in restrictions on receivable service of content is not permitted to be delivered in regions where the subscriber has roamed to

7.1.7  IMB start-up delay and channel switching time 

Delay at start-up and channel-switch should be as short as possible and at most 5 seconds.  In MBMS, BM-SC sends SMS notification to each MBMS terminal to trigger conventional MBMS service and to alert the terminal to be ready. However, as IMB channels are always active, it would be better for terminals to activate the IMB receiver based on interaction with the ESG.
7.2
 Requirements on RF and data  transmission in user terminals and in Infrastructure
7.2.1  Dual mode, Multi Frequency,  Dual receiver (multicarrier)

Different parts of the world are using different bands for 3G and 2G services. Most popular bands for 3G are 2100 MHz, 850 MHz and 1700 MHz; and for 2G, 850, 900 and 1800 MHz. As IMB will require unicast support (over 3G or 2G networks today and LTE networks in the future), it should be available with user terminals which support 3G and 2G services in these bands. 
The user terminals should be able to support dual receiver capability since one of the key features of IMB is to deliver the MBMS traffic on a separate unpaired spectrum (TDD) simultaneously without affecting the service performance on the paired spectrum (FDD).  The equipment/handset vendors, therefore, ought to ensure that there is minimal impact on the quality of the downlink (TDD) reception when the same device is doing an uplink (FDD) transmission.

The frequency selectivity required to protect IMB will likely be built into general purpose WCDMA duplexers, which might be fitted to both IMB and non-IMB handsets in the future, this will help enable the operation of dual receiver capabilities in handsets.

Initially IMB handsets may be designed with a separate chip set and RF sections dedicated to IMB. As integration advances the RF section may be shared with W-CDMA, giving cost and space savings. As volume rise the IMB technology will integrated in the W-CDMA chipset as well giving a fully integrated broadcast solution alongside W-CDMA
7.2.2 Filtering requirements

Given that 1900-1920 MHz TDD band is very close to 3G FDD Uplink frequency at 1920-1925 MHz, appropriate filtering mechanisms will be required both at the node-B and in the devices to enable simultaneous interference free operation of both IMB and 3G services.

Handset form factor filters are feasible and have been developed. These filters make use of advances in bulk acoustic wave technology which is now in widespread usage in handset design. In particular the filtering required on the FDD transmit frequency in the handset can be incorporated in the existing duplexer with the same footprint such that there are no additional components and no significant impact on WCDMA performance.

7.2.3  Receiver diversity

To maximise no. of channels possible with IMB or any other form of MBMS, many radio level features are needed to be included in the user terminals design. In particular, receiver diversity enhances the performance significantly. It is therefore desirable that receiver diversity be available in IMB devices although not necessary for initial deployment. This is in step with the roadmap for normal 3G handsets which will incorporate receiver diversity in upcoming releases.

However due to the requirement of concurrent support of both 2G/3G communication and IMB, two sets of RF circuit and antenna are necessary in any case. To make the handset and the entire system work in a cost efficient manner, it is recommended to use the two antennas to provide the Receiver Diversity effect to enhance the performance, when either 2G/3G communication or IMB is working solely. Whenever the need arises to support 2G/3G communication and IMB concurrently, then, the each of the two antennas should serve for one service individually, and Receiver Diversity effect should be lost.
7.2.4  IMB receiver power consumption

IMB receiver power consumption should be comparable to or less than the power consumption required for other broadcast technologies such as DVB-H, ISDB-T. Latest DVB-H or ISDB-T TV phones ensure five to six hours of TV watching time. By considering live sport broadcast watching, the device should be able to receive broadcast traffic for at least two hours without re-charging the battery.
7.2.5 Component and infrastructure sharing with unicast

As IMB is to a large extent based on MBMS in the FDD technology, many subsystems are common. The architecture of both devices and Node-Bs should be such that wherever possible common subsystems are reused between unicast and broadcast thus avoiding duplication. Examples of this are device media players, MBMS protocol stack in both the device and the network based elements, some of the baseband components in the devices and in the Node-B and BM-SC etc.
For handset terminals with dual receivers, there could be a possibility of components sharing/reuse within the same device between the FDD and TDD technologies although some levels of duplication may also be necessary due to the simultaneous operation of the two technologies. 

With TDD spectrum band (1900-1920Mhz) adjacent to the FDD uplink spectrum band , it offers many opportunities in term of on the UTRAN infrastructure sharing. The antenna systems and the feeder cables can be reused immediately without replacement. With SDR (Software Define Radio) solution, infrastructure vendors are now able to pack different RF technologies into the same chassis of the NodeB. This allows easier deployment by the operators due to similar footprint to existing NodeBs.
7.2.6  Efficient data transfer method from BM-SC to RNC, Node-B

Conventional MBMS sends the same broadcast data to every RNC one by one. As IMB would take 5Mbps of data traffic constantly, duplication of the same broadcast data transmission from BM-SC to RNC would become significant and impact to the core network unless efficient data transmission is implemented.  
7.2.7  Independent use of IMB on Non-integrated RAN

Where MBMS is yet to be introduced into a network, the non-integrated RAN scenario is a good option to provide multi-channel real-time streaming service without causing complexity to the existing FDD core network and UE implementation.
7.2.8     Concurrent operation of 2G/3G communication and IMB Broadcast receiver

With the dual receivers, 2G/3G voice and data services should always be available without any problem, while broadcasted contents are being received through IMB circuit. The concurrent operation of two independent channels should be always available.

7.2.9  LTE-Based IMB

As part of 3GPP release-8, IMB availability is one release cycle ahead of standardization of the initial version of LTE-based eMBMS. Due to its tight integration with existing FDD WCDMA unicast networks and technology, IMB is well suited to the delivery of broadcast content with minimum impact on existing network infrastructure and with seamless interworking with existing unicast deployments.  This immediate compatibility with WCDMA networks and possibility for short time-to-market allows mobile network operators to satisfy existing demand for mobile broadcast services. 

In markets without such urgent need, mobile network operators may prefer to wait for the availability of LTE networks with eMBMS instead. 3GPP release-10 is expected to specify LTE deployments sharing a single carrier of up to 20MHz between unicast and eMBMS broadcast services for bothe FDD and TDD LTE variants; specification of LTE deployments with dedicated broadcast carrier (LTE-based IMB) is likely to follow in a later 3GPP release. Both types of LTE deployment are required to support all deployment scenarios and meet all end-to-end system requirements defined in this document for IMB. Essentially it shall be possible to offer all the same services supported by IMB, including ESG and EPG, over LTE unicast, LTE eMBMS with shared carrier or LTE eMBMS with dedicated carrier with equal or possibly even better user experience.

As the standardization of LTE eMBMS progresses and as the penetration of LTE-capable user devices increases, network operators with an operational IMB network will need a smooth migration path from IMB to LTE eMBMS. It is desirable to enable the interworking of IMB, 3G/LTE unicast technologies, LTE eMBMS with shared carrier and LTE eMBMS with dedicated carrier in a manner that is transparent to the user, in order to extend the longevity of the network operators’ returns from the IMB network investment.

7.3
Device middleware & application support requirements 
7.3.1  Handover between Unicast and Broadcast

There is a requirement for the device to include suitable software and middleware to support the end user perception of seamless handover between broadcast and unicast modes.

Application functionality within Devices should be able to automatically switch between reception via unicast or broadcast content without any manual intervention. Some buffering may be required to reduce loss of frames during the handover process.  
7.3.2  Caching and Memory

For non-linear multimedia content distribution applications, caching is a fundamental and indispensable requirement. Where large amount of data are to be downloaded, with no time sensitivity associated with that download, overnight distribution of this data should be considered to maximize the overall network efficiency of each operator.  Some linear TV content, that is distributed for later viewing could be broadcast in this way. 

Such downloads would require at least 1-2 GB of memory storage on the handset as a facility dedicated to storage of data sent to the device via IMB.  Each handset vendor and each operator should decide how much memory is appropriate for each device dependent upon the nature of each handset and the application/content that is to be supported.,  It should be noted that the iPhone has a minimum of 8 GB, and a maximum of 16 GB memory already built-in to the handset. The price of Flash memory is coming down dramatically, and Moor’s law predicts this trend will be further accelerated in future. 

It should be noted that the receiving of a large amount of data to be cached requires a prolonged period of active connection between the mobile device and the network, which will in turn affect the duration of battery life.
In order to mitigate against battery consumption, operators and vendors could consider some of the options below:-

· Whenever a user selects content to be downloaded and cached which is larger than the available capacity of the memory, they should be warned, and the request should be rejected.
· Content that has a large file size should be transmitted during periods of low network demand, i.e. late at night.  Users wishing to receive such content should be recommended to put their handsets on charge during such transmission periods. 
· Services where new content that is downloaded is intended to supercede previous content should be implemented in such a way that old content is deleted when new content is received.
· Handsets should not be kept in the stand-by mode, unless it is in the recharging mode. The time schedule of the download of each subscribed program should be communicated to each user’s handset, via SMS or some other push service. This will allow the handset to become active only when the subscribed program is scheduled to be downloaded.
7.3.3  Service and Content Protection

Service and Content protection is required to enforce subscription rules, protect locally cached content, and identify the source of the content (e.g. content provider, telco, customer id).  It should use the same service and content protection already defined for the device for other content, to avoid additional licensing and implementation costs.  Some candidates are OMA BCAST Smartcard Profile, OMA 2 DRM, Microsoft PlayReady and RMPI (derived from TV-anytime) . At this stage OMA 2 DRM is the preferred option as it is more likely to already be present in the device.  Going forward it will be beneficial to avoid multiple forms of content protection on the device. 

7.3.4  Rich Media Platform

The device will need to support rich media applications.  A common platform would be beneficial to avoid having to create different copies of the same application for different platforms.   Some possible platforms would be Adobe Flash, Microsoft Silverlight, or a web browser with dynamic HTML and video object (see section 7.3.6 for further browser requirements). At this stage a  good discussion between operators and proponents of the various platforms is recommended  to understand carrier preferences and advantages of each platform, facilitating a recommendation on required platform. This will enable interactive advertising, search, voting, product information, location based services, mobile commerce, pay per view, subscription management, and other applications.  This differentiates the service from traditional TV in the lounge room. 

7.3.5  Content Metadata

Standardised metadata support is essential to implement ESG, EPG and any form of end-user "Personalization" service. Also, re-use of middleware developed for digital TV and IPTV is anticipated.

7.3.6  Browser

The web browser should be able to interact with IMB. An IMB/unicast video object is required that can be embedded in a web page, with the ability to push data up to the browser, and have the browser control the player.  Dynamic updates to the web page and player should be supported.  This will allow many interactive applications to be implemented within the browser interacting with a server over unicast and broadcast data from IMB.  This also allows an application update without having to install phone model specific applications.

7.3.7  Advertising

The device should support targeted advertising, using local cached video advertisements, and overlay advertisements.  These should be achievable using a combination of other requirements (browser, player, caching etc.).  There are currently no standards in this space.

7.3.8  Codecs

It is recommended to use codecs already on the device, to minimise licensing and implementation costs. These should be the H.264 video and AAC audio codecs.

7.3.9  Players

The player should support embedding on a web page, control from a web browser, overlay of a web page, multiple instances (e.g. to establish two streams and to seamlessly switch from one to another), rapid stream switching (without restarting the player), variable size or full screen display.  Player must support both unicast and IMB broadcast streams, with seamless switching between them.

7.3.10  Display

The display on the device should support the following key 

· Partial or full screen video should be supported. 

· Support for standard or widescreen video is required.

· For 3.5” or 90mm diagonal screens, QVGA or CIF video resolutions are appropriate.

· For larger screen sizes (e.g. 7” or 175mm), a higher resolution (e.g. 480x360 or SD) is preferred, but bandwidth constraints will require some channels to be up-scaled.

Section 7.1.1 identifies the different resolutions of content that should be supported on the device.

It should be noted that screen size may not be directly related to the resolution of the delivered content. Content delivered to mobile handsets may be viewable on the larger screen (PC, Digital TV). Current end user devices already support this capability for displaying photographs and videos captured directly on the device itself.

7.3.11  Battery

Requirements for Battery life will be linked to the duration of download supported by the device, and also for play out of media on the device.  Sufficient battery life to support reception and play out of up to two hours of content should be supported.  Where download occurs for material to be cached at potentially low data rates, this form of download may only be allowed when the device is on charge (see section 7.3.2).

8 Conclusions

IMB is a technology that could be used to support both Linear and Non-Linear Broadcast services, making it applicable to many markets across the globe.  As a technology defined in 3GPP, drawing on MBMS definitions and with suitable compatibility to Unicast distribution, IMB can be deployed into existing networks with reuse of core network nodes.

IMB can be implemented in TDD spectrum, held, but currently unused by many operators as a part of their 3G license.  This removes the requirement for new spectrum to be acquired by operators to bring an IMB-based services to market.

As a result, GSMA endorses IMB as a technology.  IMB should be considered as one of the options available to all operators considering deployment of Broadcast services.

Annex A

This annex contains further examples of possible deployment scenarios that could use IMB.

A.1  Event Live Streaming

Live streaming of events such as concerts and sports fixtures have an ideal profile for IMB.  They generate a significant amount of interest in customer ases [there is usually heavy promotion of the event through a variety of non-operator channels], and by their nature they require the network to support a large number of simultaneous users trying to view high-bandwidth streams.  Existing unicast networks struggle with live streaming of events, and to compound the problem, whilst events happen regularly, they are not constant and so the unicast network cannot be economically engineered for such a peaked profile of application.  The dynamically configurable nature of IMB means that dedicated capacity can be allocated in the downlink for the duration of the event, and released for use by other IMB applications [non-live] afterwards.  A MNO would significantly benefit from offloading this traffic on a separate broadcast bearer. In simplest form the service simply requires a video player and an electronic services guide.

 A.2  Interactive TV

All IMB terminals will have a return channel capability via the 3G uplink, this will enable interactive services, leading to new potential services unlike those possible with conventional broadcast TV. The device will require interactive application support. Such services are increasingly becoming popular as a result of increased mobility, ongoing sports and entertainment events, quiz shows etc.  Some of the interactivity that the user can provide could include voting,

A.3  Location Based Services

The ability to locate the user means that the services or programmes made available can be cutomised to the user’s location.  For instance an airport guide could be offered or advertising of locally available shops or services.  The service provider could offer navigation and traffic information services.  These would benefit from the ability of the user to automatically signal their location back to the network so that the information supplied is customised for their location.

A.4  Mobile Payment Systems

The ability to use interactive services to make payments from the mobile for services opens many possibilites.  This could include mobile commerce, for instance paying for public transport tickets, pay-per-view services for offered programmes such as sports.  The interactivity would also allow for subscription management for services offered by the provider via IMB, but also for subscription services devoured by the user elsewhere such as in the home or in an hotel.

A.5  Over the Air (OTA) software downloads

OTA downloads represents yet another category of application suitable for IMB transport.  The requirement to update software in a device or a device-held application can arise either through maintenance (e.g. fault) reasons, or more commonly because the software has been updated.  The software involved could be the new release of a gaming application, or a security update to operating system software, for example.  In both cases, a large number of downloads to devices will be required in a short period of time (and while not necessarily truly simultaneous, certainly heavily overlapping).  This peaking nature of download applications means that IMB is well suited to transporting the data in the downlink.  If confirmation of successful installation is required, this can be signaled back via the 3G unicast network.  A good example of an IMB-relevant gaming application is World of Warcraft, which has a very high number of players globally, and which undergoes frequent refreshes as the developers attempt to keep ahead of the players’ progress through the game.

A.6  Electronic Programme Guide EPG

An Electronic Programme Guide is in itself a service.  This enables the user to quickly locate the desired programme and to quickly start viweing the programme or setting a reminder to watch or record the programme when it becomes available.

A.7  Electronic Service Guide ESG

The Electronic Service Guide is different to the EPG as it enables to user to quickly identify all the services available from the provider, and for the user to quickly initiate the new selected service.  It also acts as means of advertising to the user all the potential services, existing and new, that they have the ability to access from their service provider.

A.8  Advertisements and active mobile billboards

The development of advertisement delivery business beyond the  limit of information distribution of 3G becomes possible. A lot of motion picture and 3D are taken in for advertisement delivery, and grow in media value.  This also could cover interactive advertising, product information.

A.9  Datacast and Downloads

Datacasting is the broadcasting of data of interest to many users.  This includes low data rate items such as news, advertising, internet datacast traffic, weather and road traffic information, and also higher data rate items such as popular content, OTA software and application upgrades for user terminals.  Devices can subscribe to datacast streams and make the information available to the user.

The device requires interactive application support, caching, content protection.

A.10  Podcasting

This refers to syndicated downloads of audio, visual or textual data. A podcast is syndicated via an RSS feed which enables distribution over the mobile network by syndicated download.  Though the same content may also be made available by direct download or streaming, a podcast is distinguished from most other digital media formats by its ability to be syndicated, subscribed to, and downloaded automatically when new content is added. Frequently podcasts are “released” for download by many users simultaneously.  Upon the podcast being released (or an existing podcast updated), many users, or strictly speaking devices and clients, will attempt to download the file at the same time.  For unicast networks this can lead to capacity issues for that time period.  By simple means of identifying the most popular podcast files, these peak data volumes can be offloaded onto IMB for that period of time.

A.11  Music/audio streaming

Real time streaming of music or audio channels is similar in nature to that of live TV.  Depending on the content portfolio of an operator there will always be a subset of the total channel line up that is consistently in peak demand by many users.  Because, the channels are live (or at least real time), unicast networks will start to struggle, especially in dense urban areas.  Also, an increasing number of media distribution sites are using new streaming business models (which required the user to consume advertising in return for free media access).  A good example of this is the recent Spotify proposition which is achieving very rapid penetration.  By definition, these sites preclude one-time-for-all downloading and on-device storage of e.g. music tracks.  Every time the user wants to listen to a particular track, it has to be streamed over the network again.

A.12  Application container frameworks
The increasing use of mobile widgets and the application container concept (borrowed from Web 2.0) is driving significant data growth on unicast networks currently.  Examples of these frameworks are Yahoo or Google widgets.  The attributes which make these frameworks particularly susceptible to IMB transport in the downlink is that a) there is a limited number of pre-defined application types which exist inside a single framework and commercial model (e.g. Yahoo) b) the applications themselves frequently involve bulk updates e.g. weather or image data which are released to users simultaneously at the application layer and c) there is a one to many relationship between the application layer server side which enables intelligent scheduling and synchronization (simulating multicast over broadcast) between user devices and the central server.

A.13  Narrowcast data services

Narrowcast data services are usefully considered in the context of IMB simply because they involve high numbers of simultaneous receiving devices which require access to common data sets, with no uplink capacity needs.  The exception to this is the case of interactive functions requiring user input which in any case would be transported on unicast.  The application of IMB to this category, whilst delivering benefits, is probably a lower priority because the data volumes involved can be significantly less than for other IMB applications.  Also a large proportion of narrowcast data service data volumes, but not all, can be accounted for under the main instances of current application container frameworks (i.e. Yahoo, Google, and operator specific implementations).

A.14  Public safety alerts

This is a relatively new category for the mobile industry, but one which is gaining prominence rapidly as a result of increased government focus on civil protection preparedness for natural disasters and security incidents.   With mobile penetration as high as it is in the western world, the use of mobile network channels for communication to citizens in an emergency is being examined in many countries. The leader in this field is probably Holland which is at an advanced stage of planning.  The IMB opportunity here is that SMS platforms are engineered for average messaging volumes and not peak.  The occurrence of an incident which requires urgent communication to large volumes of citizens is a real challenge for existing messaging platforms as demonstrated at Christmas and New Year when the network fails to deliver significant volumes of messages on time, often with very large transmission delays.  Being a broadcast mechanism, IMB does not suffer from this setback. Further the design of IMB means that message broadcast s can be localized to specific geographic areas, which is obviously more relevant to civil protection in the case of an incident.
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