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1
3GPP Work Area *

	
	Radio Access

	
	Core Network

	x
	Services


2
Classification of WI and linked work items
2.0
Primary classification *

This work item is a … *

	X
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	540033
	Study on Improved Support for Dynamic Adaptive Streaming over HTTP in 3GPP
	DASH represents the delivery formats for streaming services over PSS and MBMS in 3GPP, and may be considered as the prime distribution format for Digital TV Services.

	610044
	Study on HTML5 for a new presentation layer in 3GPP services
	HTML5 may provide features for presentation and it should be understood how such capabilities can be used in the context of this work item.

	660058
	Interactivity Support for 3GPP-based Streaming and Download Services
	The Interactivity aspects of Multi-program Digital TV Services may be covered or overlap with this study item.


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any) *


	Unique ID
	Title
	Nature of relationship

	650031
	Enhanced DASH
	Assess whether and how the solutions and optimizations, as targeted outcome of this work item, pertain to multi-program functionality in PSS and MBMS delivery of DASH-formatted content.

	650029
	HTML5 Presentation Layer
	Evaluate the applicability of the intended outcomes of this work item regarding scene description, codec support and scene updates, to the functionality in 3GPP streaming and download services.

	650026
	TV Video Profile
	TV Video Profiles are expected to provide some format requirements for Digital TV Services. 


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … *

	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1
Stage 1

	Source of external requirements (if any) *


	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2
Stage 2  *

	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: *
 
Go to §3.

2.3.3
Stage 3 *

	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	

	
	
	


	Other justification

	TS or CR(s)

Or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: *
 

Go to §3.

2.3.4
Test spec *

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5
Other *

	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4
Work task *

	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification *

Traditional linear and scheduled TV Services to stationary TVs for a long time have been the primary source for video consumption for end users. Over recent years these consumption models are gradually changing, with content viewing on-the-go, the accessibility of high-quality On-Demand services on stationary TVs and the success of Over-the-top video distribution in fixed, wireless and mobile access networks. However, it is also expected that at least a certain amount of content will continue to be offered in a linear fashion (especially live events such as sports and concerts, scheduled and breaking news, as well as scheduled broadcast of pre-recorded, first-run TV episodes). Future delivery platforms will be required to deliver the mix of such content offerings, i.e. traditional linear TV content as well as non-linear rich On-Demand content, taking into account new and more efficient audio-visual experiences. 
3GPP networks and architectures are capable of supporting emerging on-demand video services and provide a promising platform for distributing such services. In addition, with the advance of (e)MBMS radio and service layer technologies, support for massively scalable concurrent delivery of scheduled and on-demand content is possible. However, to address the complete mix of linear TV services as well as emerging new services, the 3GPP services and architectures are expected to be enhanced to support such capabilities.    

Specifically the support and enhancement of multi-program Linear TV offerings is crucial. As of today, linear TV services can be made available within 3GPP services based on MBMS and PSS user services:
· 3GP-DASH aims at offering the best quality of experience as possible by adapting to the UE capabilities and dynamically to the network conditions. Linear TV and on-demand services are already identified as major use cases for 3GP-DASH delivery format.
· (e)MBMS user services offer the possibility to offload the network when the same content is consumed simultaneously by many UEs. This typically happens when a large audience accesses the same content concurrently, such as a popular football match, the Olympic Games, a political debate, breaking news, etc.  For this reason, the access to live broadcast TV services is a major use case for eMBMS.

For traditional linear TV distribution, TV services accessed through Satellite, Digital Terrestrial TV (DTT), cable or IPTV typically multiple services/programs are offered in a TV service offering in a concurrent fashion. In this case  not only does each service need to be considered individually, but also the combination of services is relevant for efficient and high-quality distribution.
Some aspects and features that are of particular interest are summarized below:

· Service Announcement and Service Discovery: Announcing a collection of services in the User Service Description enables the UE to generate a list of available services in the specific region. The service offering should provide at the minimum some service identifier (possibly linked with an EPG/ESG) which enables the UE to join the relevant physical layer resources as well as to extract the relevant user service components. This includes the evaluation of correlation/mapping between the concept of an always-on TV channel which carries a multitude of programs, both live and pre-recorded in nature, to the characteristics of a user service bundle and the included services within the bundle.  

· Service signalling and metadata: Continuous updates of service properties needs to be possible in order to change configurations of the multi-program TV offerings. This may also be supported by metadata.

· Provisioning of 24/7 services: TV services typically run 24/7. The impacts on signalling and other aspects need to be considered.

· Random Access: A key issue for successful TV service offering is a consistent and low channel acquisition time. In order to enable this, it is required that the UE can access the relevant information on different layers as quick as possible and can initiate the playout of the acquired media. This requires consistent provisioning of the required data.

· Service Multiplexing: Several services must be multiplexed using the available physical and taking into account random access times. It is relevant that services are delivered such that power consumption is minimized, but at the same services can be accessed quickly. In order to enable service multiplexing for the service provider may encode and provide the services jointly, for example to enable statistical multiplexing and make best use of the available resources taking into account content properties.  

· Mosaic Services: A service provide may want to provide a mosaic service that provides thumbnail views for the variety of concurrent programs that are for example, carried across all TV channels to enable to select a main service/program from the mosaic service.
· Fast Channel Acquisition and Switching: The time to tune from channel to another is a crucial key performance indicator for a TV service offering. Channel switching requires proper placement of Random Access Points, but at the same efficiency should be kept high in order to avoid distribution of inefficient media as well as too frequent distribution of data that is required for Random Access. Two types of services may be considered, broadcast only services or services for which the UE can at least temporarily use a unicast channel for fast service acquisition. Both options should be enabled in 3GPP based TV services.
· End-to-End Latency: In order to provide a consistent end-to-end latency from the time the signal is acquired until the time the signal is presented, the system should make sure that the media formats are properly generated. In certain circumstances it may even be required that the presentation of the service is locked to a globally accurate time in order to ensure synchronized playout across different devices.
· Splicing and Local Content Insertion: In different circumstances, content may have to be inserted into live programs, for example ads need to be inserted into a live service. In certain circumstances the insertion needs to happen locally, for example taking into account regional constraints or user-specific aspects. In addition, inserted contents may be advertisements which should be personalized to the user.
· Integrated Unicast/Broadcast services: Of special interest for 3GPP-based service deployments is the integration of integrated unicast and broadcast services. In Rel-12, unicast fallback as well as MBMS-Operation on Demand (MooD) was added to TS26.346. Additional features may be of interest, including dynamic service offerings of unicast and broadcast services within a multi-channel program offering, time-shift services, provisioning of complementary components of a service through unicast as well as unicast supported fast channel change.
· Multiplexing of additional services: Multi-program services may include non-real time services, services that deal with special requirements such as emergency services, etc. These aspects should be considered in TV service offerings.
· Service signaling of content ratings in support of parental control of presentable programs.  Content rating is a staple of broadcast TV, currently not included in MBMS service announcement, but may be necessary to support, in conjunction for rating information in the EPG/ESG.

· Consumption and audience measurements: It is necessary to track the consumption for purpose of audience measurements and other reasons. Such aspects need to be enabled.

· Broadcast linear TV has requirements for conditional access logically equivalent to the service protection functionality as defined by MBMS. However, it is quite possible that different Key Management Systems (KMS) from the A-Key and GBA-based mechanisms as defined by 3GPP will need to be supported for the delivery of broadcast TV services, based on business agreements between the broadcaster/TV station and the mobile operator of eMBMS.

Whereas several of the above features may already be supported in 3GPP services today, but may require proper guidelining, others are expected to require additional specification work. In most cases it is expected that solutions may be provided on the level of 3GPP user services, but potential impacts on the service requirements or architecture need to be studied.  
4
Objective *

The objective of this Study Item is to identify necessary and beneficial enhancements to 3GPP user services, especially MBMS and PSS with focus on 3GP-DASH in order to support multi-program TV offerings. 


In order to address these issues, use cases, working assumptions, gaps and optimization options as well as potential solutions for at least the following topics in MBMS and PSS-DASH user services are expected to be collected:


· Service Announcement and Service Discovery procedures and the relation to program information 

· Service signalling and metadata 

· Provisioning of 24/7 services
· Random Access
· Service Multiplexing 

· Mosaic Services 

· Fast Channel Acquisition and Switching 

· Consistent End-to-End Latency
· Splicing and Local Content Insertion 

· Integrated Unicast/Broadcast services

· Multiplexing of additional services 

· Content rating and other regulatory aspects

· Consumption and audience measurements 

· Conditional Access and Content Protection

· Aspects of backward-compatibility aspects and extensibility

The collected information will be documented in a Technical Report that is expected to include guidelines and recommendations on necessary and beneficial areas for improving the work.

· 
· 
Continuous exchange with other 3GPP groups as well as other relevant standardization organizations is encouraged.
5
Service Aspects

None. 
6
MMI-Aspects

None.
7
Charging Aspects

None.
8
Security Aspects

None.
9
Impacts *

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	x
	
	x
	

	No
	x
	
	x
	
	x

	Don't know
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Expected Output and Time scale *

	New specifications *

[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	TR.9YZ
	3GPP-based Multi-program TV Offerings
	SA4
	
	SA#69
	SA#70
	

	Affected existing specifications *

[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments
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Work item rapporteur(s) *

Thomas Stockhammer (tsto@qti.qualcomm.comm), Qualcomm Incorporated
12
Work item leadership *

3GPP SA4
13
Supporting Individual Members *

	Supporting IM name

	Qualcomm Incorporated

	Ericsson

	Huawei

	Expway

	Intel

	Samsung
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