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1
Introduction 

Text is proposed below for section 5 of the Improved Video Support TR.  New use cases are added to cover different combinations of video support in PSS and MBMS.  These include combinations of download and streaming, etc.

2
Proposed changes

5
Use Cases

This section provides basic, high level use cases for video support in PSS and MBMS.  Details are deliberately avoided such as the exact video resolutions used.  Such details are instead described in the working assumptions and evaluation sections.  Also, all functionality from PSS and MBMS such as content everywhere (including rewind/pause functions), video on demand, digital rights management (DRM), is also considered although not explicitly described per use case.
5.1
Use Cases for Baseline Terminals

5.1.1
File download

This use case considers both ordinary content download and progressive download of content.

An example of this may be that a user has a subscription where content is pre-downloaded to the terminal.  A second example is streaming-style progressive download.  In this case the content is downloaded as it is being viewed.
For realizing this use case, different solutions for improved video support in release 9 will be evaluated using the abovementioned working assumptions when delivering files to baseline terminals over PSS, MBMS and a combination thereof.

5.1.2
Streaming

This use case considers both live and on demand streaming of video.  This may result in switching between MBMS and PSS, but this is transparent to the user.  
For realizing this use case, different solutions for improved video support in release 9 will be evaluated using the abovementioned working assumptions when streaming video to baseline terminals over PSS, MBMS and a combination thereof.

5.2
Use Cases for Advanced Terminals

5.2.1
File download to advanced terminals
This use case is identical to that for baseline terminals, except for the fact that the video quality is substantially higher.  In other words, a higher resolutions, bitrates and frame-rates are allowed. 
For realizing this use case, different solutions for improved video support in release 9 will be evaluated using the abovementioned working assumptions when delivering files to advanced terminals over PSS, MBMS and a combination thereof.

5.2.2
Streaming to advanced terminals

This use case is identical to that for baseline terminals, except for the fact that the video quality is substantially higher.  In other words, a higher resolutions, bitrates and frame-rates are allowed. 
For realizing this use case, different solutions for improved video support in release 9 will be evaluated using the abovementioned working assumptions when streaming video to advanced terminals over PSS, MBMS and a combination thereof.

5.2.3
Streaming to Baseline and Advanced Terminals

5.2.3.1

Broadcast of Baseline and Advanced Mobile TV Services
An MBMS service provides mobile TV content to baseline and advanced terminals. The service makes use of eMBMS in the MBSFN mode. In the broadcast mode, it is not possible to detect the number of receivers that are consuming a specific service configuration in a specific cell. It is therefore required that the different service configurations are broadcast simultaneously throughout the whole SFN area.
For realizing this use case, different solutions for improved video support in release 9 will be evaluated using the abovementioned working assumptions when streaming video to baseline and advanced terminals over over LTE eMBMS.

5.2.3.2

Broadcast of Baseline Mobile TV Services and Unicast Transmission of Advanced Mobile TV Services
An MBMS service provides mobile TV content to Baseline UEs and advanced mobile TV services are provided over PSS. The baseline service makes use of eMBMS in the MBSFN mode. In the broadcast mode, it is not possible to detect the number of receivers that are consuming a specific service configuration in a specific cell. It is therefore required that the baseline service configuration is broadcast throughout the whole SFN area.
For realizing this use case, different solutions for improved video support in release 9 will be evaluated using the abovementioned working assumptions when streaming video to baseline terminals over LTE eMBMS and advanced terminals over PSS.

5.2.3.3

Unicast Transmission of Baseline and Advanced Mobile TV Services

A PSS service provides both baseline and advanced mobile TV services.
For realizing this use case, different solutions for improved video support in release 9 will be evaluated based on their bandwidth efficiency when transmitting mobile TV content over PSS to baseline and advanced terminals. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	
	

	
	








5.2.4
File download to Baseline and Advanced Terminals

5.2.4.1

Broadcast file delivery to baseline and advanced terminals
An MBMS service provides mobile TV files to baseline and advanced terminals. The service makes use of eMBMS in the MBSFN mode. In the broadcast mode, it is not possible to detect the number of receivers that are consuming a specific service configuration in a specific cell. It is therefore required that the different service configurations are broadcast simultaneously throughout the whole SFN area.
For realizing this use case, different solutions for improved video support in release 9 will be evaluated using the abovementioned working assumptions when delivering video files to baseline and advanced terminals over LTE eMBMS.

5.2.4.2

Broadcast file delivery to baseline terminals and unicast transmission to advanced terminals
An MBMS service provides mobile TV files to Baseline UEs and advanced mobile TV files are delivered over PSS. The baseline service makes use of eMBMS in the MBSFN mode. In the broadcast mode, it is not possible to detect the number of receivers that are consuming a specific service configuration in a specific cell. It is therefore required that the baseline service configuration is broadcast throughout the whole SFN area.
For realizing this use case, different solutions for improved video support in release 9 will be evaluated using the abovementioned working assumptions when delivering video files to baseline terminals over LTE eMBMS and to advanced terminals over PSS.

5.2.4.3

Unicast file delivery to baseline and advanced terminals
A PSS service provides delivery of video files to both baseline and advanced terminals.
For realizing this use case, different solutions for improved video support in release 9 will be evaluated based on their bandwidth efficiency when delivering mobile TV files over PSS to baseline and advanced terminals. 

5.2.5
Streaming to Baseline Terminals and File Download to Advanced Terminals

5.2.5.1

Broadcast of Baseline and Advanced Mobile TV Services

An MBMS service provides mobile TV content to baseline and advanced terminals. The service makes use of eMBMS in the MBSFN mode. In the broadcast mode, it is not possible to detect the number of receivers that are consuming a specific service configuration in a specific cell. It is therefore required that the different service configurations are broadcast simultaneously throughout the whole SFN area.
For realizing this use case, different solutions for improved video support in release 9 will be evaluated using the abovementioned working assumptions when streaming video to baseline terminals and delivering files to advanced terminals over over LTE eMBMS.

5.2.5.2

Broadcast of Baseline Mobile TV Services and Unicast Transmission of Advanced Mobile TV Services
An MBMS service provides mobile TV content to Baseline UEs and advanced mobile TV services are provided using unicast file delivery. The baseline service makes use of eMBMS in the MBSFN mode. In the broadcast mode, it is not possible to detect the number of receivers that are consuming a specific service configuration in a specific cell. It is therefore required that the baseline service configuration is broadcast throughout the whole SFN area.
For realizing this use case, different solutions for improved video support in release 9 will be evaluated using the abovementioned working assumptions when streaming video to baseline terminals over LTE eMBMS and delivering files to advanced terminals.

5.2.5.3

Unicast Transmission of Baseline and Advanced Mobile TV Services

A PSS service provides both baseline and advanced mobile TV services.
For realizing this use case, different solutions for improved video support in release 9 will be evaluated based on their bandwidth efficiency when streaming mobile TV content over PSS to baseline terminals and delivering files to advanced terminals. 

5.3
Enhancements to the previous use cases
5.3.1
Video aspect ratio management
Nowadays, many high end mobile terminals are available with a screen resolution close to 16:9 aspect ratio (WQVGA, HVGA, WVGA…) whereas most of the mobile phones still have a QVGA (320x240) resolution for which the aspect ratio is 4:3. 

Due to the constant growth of High Definition TV/VoD services (over DTT, Satellite, IPTV…),  more and more video productions/editions are achieved directly in HD which has a native video aspect ratio of 16:9. (note: Graphics included on the video can be 4:3 compatible). 

This use case involves, considering the above considerations, providing a good user experience to terminals with different resolutions and aspect ratios. 
5.3.2 
UE Power Saving and Fast Stream Switching in MBMS

Efficient power usage is an important criterion in providing MBMS TV service. When the TV stream is transmitted continuously, UE should receive data continuously in active mode, as a result, battery power is consumed. Typical method used for UE power saving is scheduling the transmission and sleep period that UE may turn-off radio component during the sleep interval. This requires discontinuous transmission of MBMS streams. However, a trade-off is that user may experience long delay when switching between streams, if the sleep interval is increased. It is required UE should be able to achieve efficient power usage without incurring long switching delay. IVS may be used for providing quick view of low-quality video while the UE is performing stream switching, as a result, it provides better user experience when changing stream, and improves battery life.
5.3.3
Graceful Degradation

5.3.3.1
Rate adaptation in PSS when entering bad reception conditions

A mobile TV service may have to cope with varying reception conditions at the UE to avoid service interruptions. A desired behaviour would be to apply by rate adaptation of the video stream to the achievable service bit rate. Since a reduced media rate results in a reduced video play out quality, such a video stream adaptation should be performed in a graceful way. Therefore, the service should allow a fine granular rate adaptation to avoid abrupt quality changes in an efficient way.

5.3.3.2 
Graceful Degradation in MBMS services when entering bad reception conditions

In contrary to a PSS service, an MBMS service cannot adapt to individual receivers need. That is, users entering difficult reception conditions may experience sudden service interruption instead of soft degradation of e.g. video quality. To keep users satisfied when switching from PSS services to MBMS, a Graceful Degradation of the broadcast service is a desired feature. Such a feature can be applied to a broadcast service by allowing differentiation transmission robustness for different parts of the video stream.
5.3.3.3 
Graceful Degradation in Traffic Congestion

In a situation where multiple service users converge in a cell, available bandwidth of the cell depletes quickly. In such case, service to lately incoming UEs may be refused, or all UEs in the cell may suffer severe quality degradation. The situation can be improved when bandwidth of the streams can be reduced with graceful quality degradation using IVS. The service quality is recovered as congestion state of the cell is relieved.
5.3.3.4 
Combined support of heterogeneous devices and Graceful Degradation

It is expected, that there will be a coexistence of a variety of device capabilities within 3GPP system and each of these devices may be in different reception conditions. Therefore to cope with both of these challenges in an efficient way, a service should be able to support the heterogeneous devices and to provide Graceful Degradation behaviour at the same time. 
5.3.4 
Conditional Access

Conditional access of different service qualities could be an interesting use case for offering charged services including free pre-views or low quality views, e.g. offering a lower quality (Resolution, Frame rate, Quality) for free and a premium service with a higher quality.

5.3.5 
Rate and quality adaptation with predefined multi quality content originating from external networks

It is expected that an increasing number of users will access pre encoded videos from Internet services such as www.youtube.com or live Internet TV. As it cannot be expected, that such services take care about the special needs of a 3GPP system, the 3GPP system itself would have to take care about the appropriate delivery quality and the delivered bit rate. It should be possible for external networks to provide predefined multi quality content to the 3GPP system which can further distribute it over the users in the different cells and adapt such contents to the special needs of the requesting users and services by providing rate adaptation or quality adaptation within predefined steps within the 3GPP network. Such a feature would help on one hand to improve the quality of internet services and on the other hand to keep the control over bit rate and video quality within the 3GPP network.

Editors note: The difference between this use case and normal PSS/MBMS is unclear, and therefore ffs
5.3.6 
HD Support for Mobile PC-based UEs

As of May 2009, MIDs/Netbooks have already achieved 20% penetration of mobile PC sales
 and large carriers are already shipping 3G enabled versions.
Supporting resolutions ranging from 480x800 to 800x1280, RAM from 500MB to 2GB and processors from 600Mhz to 1.7Ghz  these devices are clearly capable of receiving video at a QoS vastly exceeding the profiles and levels we have defined for PSS and MBMS to date.

More pervasive still is the use of laptop PCs with 3G modems, raising the bar even higher on the resolutions and bitrates required.  (It is also important to note that if Moore’s law continues to hold, today’s laptop PC is 2012’s LTE connected Netbook.)

It is therefore assumed that we will need to support HD resolutions in the Rel 9 timeframe 

Below is a table identifying the resolutions and bitrates we anticipate needing to support along with the impacted 3GPP SA4 defined technologies.  

Editors 
note: Some items are marked as FFS (for further study) that presently lack agreement on projected support. 

	Video Format Supported
	Native Resolution (W×H)
	Aspect Ratio (X:Y)
	Bitrate
	Streaming
	Download

	
	
	
	
	HTTP
	PSS
	MBMS
	HTTP
	Prog
	MBMS

	480p
	720x480
	4:3
	500kbpsto 3Mbps
	Y
	Y
	Y
	Y
	Y
	Y

	720p
1280×720
	1024×768 XGA
	16:9
	4-7Mbps
	Y
	Y
	ffs
	Y
	Y
	Y

	
	1280×720 WXGA
	16:9
	
	
	
	
	
	
	

	
	1366×768
WXGA
	683:384
(Approx 16:9)
	
	
	
	
	
	
	

	1080 HD
1920×1080
	1920×1080
	16:9
	10 Mbps
	FFS
	FFS
	N
	Y
	Y
	Y


5.3.7 Playback on Alternate Displays

This use case concerns the case where the 3GPP file is being displayed on a screen other than that of the UE to which it was originally received.   For example, a monitor or HDTV attached to a mobile PC (see use case 4.3.2.2 on Support for Mobile PC-based UEs), or a superdistributed file played back on an alternate UE.
5.3.7.1 Mobile UE Playback Displayed on External Monitors and HDTVs
This is the ability to render video on the UE to an external screen such as a monitor or television for playback.  This is currently done via cables (e.g. Nokia N series) and more recently via short range wireless via DLNA standards.  (e.g. Samsung demonstrated sending 480p DIVX via wifi to 40”+ HDTV at CTIA earlier this year.)

The resolutions required are adequately covered in 4.3.2.2 on Support for Mobile PC-based UEs.

The impact is that a video file delivered to a UE with a small display may have to be displayed on something much larger than is known at the time of delivery.

5.3.7.2 Playback of Superdistributed files on dissimilar alternate UEs

This use case covers the situation where a 3GPP file is delivered to UE A, and is then transferred to UE B for rendering by B.  The means of distribution (e.g. external storage, Bluetooth, DLNA around the home, etc.) is outside the scope of the use case.

The impact is the file sent may need to be resolved up or down dramatically for optimal playback on the alternate UE.
�http://www.xbitlabs.com/news/mobile/display/20090519225036_Netbook_Penetration_Reaches_20_of_Mobile_PC_Market__Report.html





