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1 Summary
This document provides a text proposal for section 4 of the draft TR.
2 Motivation and Context

2.1 3GPP enhancement for TV service

The Technical Report TR22.816 [add reference] describes use cases, proposes assumptions and potential requirements and analyzes the gap in order to enhance 3GPP systems for TV service support. The supported TV service includes linear TV, Live, Video on Demand, smart TV, and Over The Top (OTT) content.
The Technical Report includes 20 use cases that are related to enhancements of the 3GPP system for TV services. The use cases of specific relevance for service layer, protocols and codecs are:

· Use Case 1: UHD content delivery
· Ultra-High Definition (UHD) content (3840 x 2160 resolutions) has been widely supported by OTT providers and TV makers. The highest display resolution supported by smart phone in the market is Quad HD (QHD, 2560 x 1440 resolutions). It is expected that display resolution of smart phone will keep evolving and support UHD resolution in the future. It is also expected that 4K TV can consume the UHD content from OTT providers via a UE. 

· UHD content delivery requires 8Mbps-20Mbps bandwidth in current deployed fixed network(e.g. using H.265 @ 60fps).

· UHD content delivery is expected to be supported by 3GPP network. The recommended data rate for UHD content delivery is [8Mbps-20Mbps].
· Use Case 2: Concurrent UHD content delivery
· Considering each OTT provider provides several live UHD 4K TV programs concurrently, there are many OTT providers offering live UHD 4K TV programs at the same time. User accesses to each live UHD 4K TV program per user’s preference/interest. Within a geographic region, several concurrent live UHD 4K TV programs are consumed by different user groups in parallel. To improve user experience and use network capacity efficiently, it is expected to deliver concurrent live UHD 4K TV programs using broadcast delivery method as much as possible by 3GPP network. 
· In the broadcast industry, the number of concurrent broadcast channel in the air is around 10 to 24 with HD (High Definition,720p) or SD (Standard Definition,480i or 576i) resolution. The higher number of concurrent channel is also foreseen. The exact concurrent channel number is subject to content resolution, network capacity and user’s watching behaviour.
· Use Case 13: Service Layer Function and Codec Support

· A TV Content Provider partners with an MNO to distribute a subset of the channels offered on its DTT service.

· Rather than re-encode all existing encoded content for mobile distribution as per the profiles set out in the pre-Release 14 MBMS service layer, the broadcaster partners with an MNO that enables a formats, codecs and service layer functions suitable and necessary for the rebroadcast of existing content which can comply with the regulatory requirements of the region.
· Use Case 16: Decoupled eMBMS content, service and transport

· A content provider partners with a MNO to distribute as subset of its video/TV services offered by the content provider.
· Rather than re-encode all existing encoded content for 3GPP-based distribution as per the profiles set out in the MBMS service layer, and transpose the service initialization metadata to the format provided by the MBMS service layer, the content provider requests to be able to access only the MBMS transport.

· As a result, the MNO provides the facility for the content provider to feed metadata and streamed content into the MNO core network for transport to a population maintained by the content provider.
· Use Case 19: Fixed Reception of TV Program

· An MNO provides a TV service over an LTE network. A TV service consists of one or more TV programmes and associated programme information. The TV service may be a linear TV service, an on-demand TV service or a complementary offer of both types. The MNO wants to make available these TV services by means of stationary roof-top antennas in order to exploit the higher received signal level achievable by such an antenna. For linear TV services, at least until today fixed roof-top reception constitutes the bulk of service consumption in many countries.
· Use Case 20: Hybrid TV Delivery

· A TV content provider provides hybrid TV delivery over a digital terrestrial TV (DTT) network and a 3GPP network run by an MNO. The most popular TV content is delivered over the DTT network using the technology available (e.g. DVB-T). This DTT delivery is primarily targeting fixed installations but can also be made available to mobile devices through for instance WiFi access points. The on demand and long tail of less popular scheduled or live content is delivered using unicast in the 3GPP network targeting all kind of devices, while the most popular content reaching mobile phones will be delivered in a separate broadcast in the MNO network.

· The purpose with Hybrid delivery is to optimize for cost and spectral efficiency, by configuring the networks so that broadcast is used only when viewing volumes motivates it. The target is to ensure highly specialised streams for each situation that are more efficient than a combined, compromised stream.
Other use cases may also partially affect service layer, protocols and codecs.

2.2 Stage-1 Service Requirements
Based on the use cases collected in TR22.918 a set of stage-1 service requirements are documented in TS22.101, clause 32. The use cases and requirements encourage work on the different aspects of the 3GPP system, including the radio access network, the service architecture as well as on the service layer, protocol and codecs. 
2.3 Service Architecture Enhancements
Editor’s Note: 

· During SA#71, an SA2 Study Item was approved in SP-160225 to address the architecture enhancements for eMBMS to support TV services.

· Summarize the work

2.4 Radio Access Network Enhancements
Editor’s Note: 

· During RAN#71, a RAN1 work item was approved in RP-160675 to address the relevant RAN enhancements in 3GPP.
· Summarize the work
2.5 Stage-1 Service Requirements related to Service Layer, Protocol and Codecs
Service Requirements as documented in TS22.101, clause 32. The key requirements with primary focus to Service Layer, Protocol and Codecs are summarized below. From the service requirements, the following functionalities are expected to be supported by the 3GPP network and UE:
1) content delivery up to UHD resolution
2) mechanisms to restrict the reception of some or all Subscribed TV services to groups of subscribers (e.g. based on the recipients of the services are subscribers of the MNO, roaming subscribers of other MNOs, or not subscribed to any MNO)
3) combinations of SD, FHD and UHD resolution TV transport services.
4) flexible change between broadcast and unicast per traffic demand over the same carrier.
5) support network broadcast geographic area coverage management considering following criteria:

· OTT provider request (including the potential coverage information of TV service information)
· available network unicast/broadcast capacity of 3GPP network
· number of users under broadcast network coverage
· The location information of UE
6) abililty to deliver media content via unicast and broadcast in an efficient manner.
7) capability of ensuring the timing sequence of different media content received by different UEs at the same location, even via different transport path, aligning with the timing sequence of TV service of the OTT provider in order to maintain synchronism.
8) support audio and video formats typically supported by TV Content Providers for SD and HD TV transport services and UHD TV transport services.
9) support codecs typically supported by TV Content Providers for HD TV services and UHD TV services.
10) support accessibility functions typically supported by TV Content Providers (e.g. subtitling, closed captioning, audio descriptions, anonymous reception, reporting to support ratings, reporting enforcement, etc.).
11) regulatory mandates typically supported by TV Content Providers (blackouts, emergency alerts, etc.).
12) interactivity functions typically supported by TV Content Providers (interactive services, second screen, personalization, etc.).
13) ad insertion use cases typically supported by TV Content Providers (targeted ad insertion, ad replacement, etc.),
14) encryption, security and conditional access functions typically supported by TV Content Providers.
15) concurrent delivery of multiple application components (TV service application signalling, statistical multiplexing, etc.).
16) random access and channel change times comparable to existing HD TV services.
17) TV service content delivery over broadcast only, unicast only and combinations of the two.
18) delivery of real-time and non-real-time content.
19) enable extensibility and forward-compatibility to new requirements, formats, codecs and other functions to the extent possible.
20) ability to transport TV streams formatted not compliant to 3GPP standards.
21) Ability to access an eMBMS transport session with the support of only transport metadata.
22) Ability to be initiated by a UE with sufficient metadata provided by a mechanism other than User Service Description for non 3GPP transport services.

2.6 Objective of this report

In order to address the use cases and service requirements, also taking into account the context of other 3GPP system aspects, this technical report addresses:

· Functionalities that are fulfilled by existing service layers and essential service layer functions that need to be provided by 3GPP systems in clause 5

· Relevant service layer centric use cases in order to prioritize the work and address relevant gaps and optimization potentials in clause 6. In addition also working assumptions, recommended requirements and potential solutions are discussed for each use case.

· Architectural considerations, taking into account the existing service architecture and any enhancements done in the context of the service requirements documented in TS22.101 in clause 7.

· A gap analysis and proposed solutions wrt to the stage 1 service requirements in clause 8.

· Conclusions and recommendations for potentially normative work in clause 9.
3 Proposal

It is proposed to agree section 2 to be added to TR26.917 in clause 4. 
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