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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

1
Scope

 This Technical Report describes use cases, proposes assumptions and potential requirements and analyzes the gap in order to enhance 3GPP system for TV service support. The supported TV service includes linear TV, Live, Video on Demand, smart TV, and OTT content. 
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]

[3]


3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Overview
Text to be provided.

5
Use Cases
5.1
Use Case 1: UHD content delivery
5.1.1
Description

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.

UHD content delivery is expected to be supported by 3GPP network. The recommended data rate of UHD content delivery is [8Mbps-20Mbps].
5.1.2

Pre-conditions 

OTT provider X releases a new live UHD program; Tom’s UE supports UHD resolution. Alice’s UE doesn’t support UHD resolution; however, Alice’s TV is UHD capable.

5.1.3
Service Flows

A live UHD program is streaming by OTT provider X. Tom accesses the live UHD program using UHD capable of UE. Alice accesses this live UHD program via her UE, the live UHD program is presented on her TV. Many other users access this live UHD program too. Per agreement between MNO and OTT provider X, 3GPP network delivers the content of live UHD program using broadcast mode.
5.1.4
Post-conditions

Tom’s UE receives the content  of live UHD program, the UHD program is presented on the UE.

Alice’s UE receives the content of live UHD program , the UHD program is presented on the TV.

5.1.5
Potential Requirements

The 3GPP network shall support UHD content broadcast mode delivery. 

The 3GPP system shall support [8Mbps-20Mbps] over one broadcast channel.
5.2
Use Case 2: Concurrent UHD content delivery
5.2.1
Description

Considering each OTT provider provides several live UHD 4K TV programs in the same timeline, 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 or SD 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.
5.2.2

Pre-conditions 

OTT provider X offers 8 live UHD programs; OTT provider Y offers 15 live UHD programs.

5.2.3
Service Flows

In a residence community at the night time, 3 live UHD programs of OTT provider X and 4 live UHD programs of OTT provider Y are viewed by many user at the same time. Per agreement between MNO and OTT provider, also taking into available network broadcast capacity consideration, 3GPP network decides to deliver 5 live UHD program using broadcast mode simultaneously. The rest of 2 live UHD programs are delivered with unicast mode.

5.2.4
Post-conditions

The broadcasted live UHD program are received by the UE and presented to the user.

The non-broadcasted live UHD program are received by the UE and presented to the user.

5.2.5
Potential Requirements

The 3GPP network shall be able to support multiple live UHD channels broadcast. 

5.3
Use Case 3: BC Capacity on-demand update per traffic demand
5.3.1
Description
In a residence community at Saturday night time, many users access OTT live streaming programs delivered over broadcast channel.  Both unicast traffic and broadcast traffic share the same carrier. The broadcast capacity allocated by the MNO is almost fully consumed. A breaking event happens, and FHD live video content of breaking news from OTT provider X’s server is accessed by many users. The surging unicast traffic causes network congestion. MNO decides to broadcast the FHD breaking news. 

Case 1: Considering the current available broadcast capacity can’t accommodate this new FHD breaking news demand, the MNO decides to avoid add new carrier and convert part of existing unicast capacity needed by FHD breaking news into BC capacity.

Case 2: Considering potential broadcast capacity increase and available new carrier, the MNO decides to launch new carrier dedicated for broadcast traffic, after the new carrier is in operation, the FHD live video content is broadcasted over new carrier. The existing broadcast traffic is also be handed off to this new added carrier. The BC capacity of existing carrier is converted back to unciast capacity.
5.3.2

Pre-conditions 

Both MNO A and B use one carrier for both unicast and broadcast traffic, 10 FHD channels are broadcasted by both MNO A and B, and the broadcast capacity is fully occupied. MNO A doesn’t have spare carrier, MNO B has spare carrier. 

A breaking event happens, FHD breaking news provided by OTT provider is accessed by many users of both MNO A and B via unicast.

5.3.3
Service Flows

Considering the current available broadcast capacity can’t accommodate the demand of new FHD breaking news and no spare carrier is unavailable, the MNO A decides to convert part of existing unicast capacity needed by FHD breaking news into BC capacity. 

 Considering potential broadcast demand increase and available new carrier, the MNO B decides to launch new carrier dedicated for broadcast traffic, after the new carrier is in operation, the FHD live video content is broadcasted over new carrier. The existing broadcast traffic is also be handed off to this new added carrier. The BC capacity of existing carrier is converted back to unciast capacity.

When the breaking event ends, the MNO A converts the BC capacity back to unicast capacity. The MNO B doesn’t take any action.
5.3.4
Post-conditions

The live FHD breaking news is delivered with broadcast mode by both MNO A and B. 

The existing 10 FHD channels of MNO B are broadcasted over new carrier and consumed by end users without the notice of interruption.

5.3.5
Potential Requirements

The 3GPP network shall support flexible broadcast capacity update per traffic demand over the same carrier.

The 3GPP network shall support using full carrier broadcast capacity.

5.4
Use Case 4: Capacity on-demand for BC mode delivery of TV content
5.4.1
Description

MNO can support both own managed TV service and OTT provider’s TV service over same 3GPP network, both MNO/OTT provider and end user expects the TV content are delivered with high resolution quality, minimum jitter, low latency and etc. The real-time interaction between TV service provider (MNO or OTT provider) and end-user using companion device is very popular in current TV industry. This interaction procedure is used to collect user’s view, interact with AD presented in the TV content and allow end-user sharing view with social media tools, etc. 


[image: image3.emf]BC-1 BC-2 UC-1

Dedicated OTT 

Provider X Capacity

MNO’s Managed TV service 

Dedicated Capacity

Other Service Shared 

Capacity

BC-3


Figure 5.4.1-1: Capacity On Demand for TV content delivery

To better support TV service for both MNO and OTT provider, MNO can provides dedicated network capacity for contracted OTT provider. MNO can also provide dedicated network capacity for own managed TV service. As showed in Figure x.1-1, MNO provides dedicated broadcast network capacity BC-1 for OTT provider X. Dedicated broadcast capacity BC-2 is assigned to MNO’s own managed TV service. The rest of broadcast (BC-3) capacity is shared by other applications. All unicast mode traffic associated with TV programs is carried over UC-1 which serving other non-TV traffic too.
5.4.2

Pre-conditions 

MNO provides OTT provider X with dedicated broadcast capacity BC-1 per OTT provider X’s request. 

Dedicated broadcast capacity BC-2 is assigned to MNO’s own managed TV service. 

Unicast traffic associated with both OTT provider X’s and MNO’s own TV programs is carried over UC-1.

5.4.3
Service Flows

OTT provider X TV programs are very popular and more end users are attracted. The contracted dedicated broadcast capacity BC-1 is going to run out. OTT provider X plans to release a new live TV program with FHD resolution. OTT provider X requests MNO to increase BC-1 capacity. The MNO grants OTT provider X’s request, considering the UC-1 and additional bandwidth required by new live TV program, MNO decides to convert part of UC-1 capacity into broadcast capacity to increase BC-1 capacity. BC-1 capacity is increased along with UC-1 capacity decrease.

MNO’s own TV programs are very popular and attract more end users. The contracted dedicated broadcast capacity BC-2 is going to run out. MNO plans to add 2 new live TV programs with HD resolution. BC-2 capacity is increased per MON’s decision.

OTT provider X keeps monitoring the viewer’s behaviour, TV program consumption information and Ad consuming information, etc.  OTT provider X found that top 3 TV programs are major contributors of the business. Current dedicated broadcast capacity BC-1 is not fully cost-efficiently used.  OTT provider X requests MNO to decrease BC-1 capacity. The MNO grants OTT provider X’s request. MNO decrease BC-1 capacity.

5.4.4
Post-conditions

BC-1 capacity is increased and new live TV program is delivered to the audiences.
MNO increases BC-2 capacity, MNO’s 2 new added live TV programs are delivered with broadcast mode to the end-users.

The BC-1 is decreased to accommodate only 3 TV programs of OTT provider X. The rest of TV programs are consumed by the user via unicast. 

All users experience is not impacted during network UC/BC capacity adjustment.
5.4.5
Potential Requirements

The 3GPP system shall be able to support an MNO offering on-demand broadcast availability to MNO/OTT provider’s TV service.
The 3GPP network shall be able to support on-demand network broadcast capacity assignment for MNO/OTT provider’s TV service.

The 3GPP network shall be able to convert network unicast capacity to network broadcast capacity and vice versa.

The 3GPP network shall be able to support network broadcast capacity assignment considering following criteria:

· OTT provider request (including TV program information)

· available network unicast/broadcast capacity of 3GPP network
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