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Introduction
This document address the pass-through mode and attempts to extract gaps and optimization potentials.
Text Proposal
[bookmark: _Toc465431198][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10]6.3	IP-Based Broadcast
[bookmark: _Toc465431199]6.3.1	Description
A broadcaster that has TV services over IP-based broadcast (such as ATSC 3.0 or ARIB) is interested in extending its reach to mobile devices and in improving the in-door reception for the fixed receivers. The broadcaster reaches an agreement with a mobile operator to distribute some of the TV channels over mobile broadcast using eMBMS. However, the broadcaster wants to maintain control over the content components and workflow and reuse existing players for the playback of the content. It also needs to maintain the service aspects that are related to regulatory commitments of the broadcaster.
[bookmark: _Toc465431200]6.3.2	Working Assumptions
Based on the previous use case and requirements, the following working assumptions are determined:
· The BM-SC will forward the IP-based broadcast stream as is as user plane multicast data over the TMB2 interface.
· The BM-SC creates a minimal service announcement that serves the purpose of bootstrapping.
· The MBMS API offers access to the raw IP-based broadcast stream.
· The BM-SC may offer additional functionality to support delivery over MBMS. The technical and commercial viability of these features will be studied on case by case basis.
6.3.3 [bookmark: _Toc465431201]Recommended Requirements
· An eMBMS transport layer should be able to transport TV streams formatted not compliant to 3GPP standards.
· It is possible to deliver IP-based terrestrial broadcast streams without modifications to the contents of the stream.
6.3.4	Available Enablers in 3GPP
The group communication delivery method as defined in 8A of TS26.346 may enable functionalities in this context.
6.3.5	Gap Analysis 
The group communication is primarily defined for the group communication application service as defined in 3GPP TS23.468 [XX]. In addition, the group communication relies session description of GC1.
In addition, the service may be constant bitrate or variable bitrate. Both modes are expected to be supported.
[bookmark: _Toc455016961][bookmark: _Toc465419489][bookmark: _Toc465431202]6.4	FTA Linear TV to Mobiles
[bookmark: _Toc455016962][bookmark: _Toc465419490][bookmark: _Toc465431203]6.4.1	Description
A linear TV service is accessible for mobiles through a 3GPP cellular infrastructure in order to provide Public Media Services also broadly to mobile phones and other 3GPP-connected devices. 
A linear service is the traditional way of offering TV services where the content is organised in a sequence that may consist of e.g. news, shows, drama, movies, or documentaries. That sequence is distributed as a stream of programmes that reach the viewer according to a pre-defined schedule. The viewer can tune in to a programme but cannot alter the schedule. Linear TV is the most common way of delivering live content (e.g. sport events, concerts, news). The Linear TV Service is considered Free-to-Air (FTA), i.e. no subscription is required with a TV service provider and that the service is also characterised by no content encryption and is made available at no additional cost to the end user as defined in TS22.101.. 
The TV service may be made available regionally or nationally.
The TV service may include SD, HD and UHD services.
The TV service may include audio in different languages.
The TV service may include subtitles.
Access services may have to be supported.
Different type of ad insertion models are preferably supported.
[bookmark: _Toc455016963][bookmark: _Toc465419491][bookmark: _Toc465431204]6.4.2	Working Assumptions
There is no reason that the image formats in TS26.116 are not used.
The required audio formats include stereo. Loudness control[footnoteRef:1] is expected to be supported. Multiple audio tracks may be present, for example for different languages. There may be services that require support for multiple languages where the language is pre-mixed with music and effects. [1:  For details see: EBU Recommendation R 128:2014: "Loudness normalization and permitted maximum level of audio signals".] 

A sufficient set of audio and video codecs are required to allow for encoding and distribution of legacy and new formats in an efficient manner. If legacy content is expected to be distributed (e.g. MPEG-2 video or audio technologies), they may be transcoded prior distribution.
Subtitling formats may include both textual and graphical ones.
Access services may include subtitling, signing, audio descriptions and audio subtitling.
Ad insertion solutions may include splicing in a live stream, as well as a targeted stream requested by the user device, or from a local storage on the device.
[bookmark: _Toc455016964][bookmark: _Toc465419492][bookmark: _Toc465431205]6.4.3	Recommended Requirements
The following enablers need to be provided
· Video Formats and Codecs for SD, HD and UHD formats
· Stereo Audio Formats and Codecs
· Loudness control
· Multiple language support
· Subtitling formats for text and graphics
· Signalling for access services
· Splicing of content in network and on the device
[bookmark: _Toc455016965][bookmark: _Toc465419493][bookmark: _Toc465431206][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16]6.4.4	Available Enablers in 3GPP 
[bookmark: _Toc455016966][bookmark: _Toc465419494][bookmark: _Toc465431207]6.4.5	Gap Analysis 
[bookmark: _Toc455016967][bookmark: _Toc465419495][bookmark: _Toc465431208]6.4.6	Optimization Potentials
[bookmark: _Toc465419496][bookmark: _Toc465431209]6.5	FTA Linear TV to Stationary TVs
[bookmark: _Toc465419497][bookmark: _Toc465431210]6.5.1	Description
Linear FTA broadcast TV to stationary TV sets is generally enabled via traditional broadcast networks. However, there is no reason to not explore the possibility of replicating this use case in a 3GPP environment. 
A linear TV service is accessible for stationary TV sets through a 3GPP cellular infrastructure in order to provide Public Media Services to stationary TV sets. 
Conventional TVs do not have the uplink capability but connected TVs do (either integrated in a TV set or in a set-top box). The existing TV sets are capable of connecting to the Internet, usually via a home gateway. This means that uplink capability may be present to enhance the service, but cannot be assumed for any type of device.
The TV service may be made available regionally or nationally.
For TV centric services, the audio and video formats defined in TS 101 154 [17] (DVB codec specification) are expected to be used.
Subtitling formats may be required.
Access services may be required.
Different type of ad insertion models are preferably supported. Note that not all ad insertion models may be supported by all end devices, for example depending on the uplink capabilities.
[bookmark: _Toc465419498][bookmark: _Toc465431211]6.5.2	Working Assumptions
For video this includes SD, HD and UHD formats according to TS 101 154 [17].
The required audio formats include stereo and multi-channel audio, but also next generation object- and scene-based audio systems may be enabled as well. Loudness control is expected to be supported. Multiple audio tracks may be present, for example for different languages. There may be services that require support for multiple languages where the language is pre-mixed with the music and effects.
A sufficient set of audio and video codecs are required to allow for encoding and distribution of legacy and new formats in an efficient manner. There is a benefit of aligning with ETSI TS 101 154 [17]. If legacy content is expected to be distributed (e.g. MPEG-2 video or audio technologies), this may be transcoded prior to distribution.
Subtitling formats may be required, including both textual and graphical ones.
Access services may have to be supported that include subtitling, signing, audio descriptions and audio subtitling.
Ad insertion includes splicing in a live stream, as well as a targeted stream requested by the user device, or from a local storage on the device.
6.5.3 [bookmark: _Toc465419499][bookmark: _Toc465431212]Recommended Requirements
The following enablers need to be provided
· Video Formats and Codecs following TS 101 154 [17]
· Audio Formats and Codecs following TS 101 154 [17]
· Loudness control
· Multiple language support
· Subtitling formats for text and graphics
· Signalling for access services
· Splicing of content in network and on the device with the ability to provide fallback for UE that do not support an uplink. 
[bookmark: _Toc465419500][bookmark: _Toc465431213]6.5.4	Available Enablers in 3GPP
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]If the pass-through mode is used, then codecs and service layer aspects are outside of the control of 3GPP.
If the MBMS service layer mode is used, then the following enablers exist tbd 
[bookmark: _Toc465419501][bookmark: _Toc465431214]6.5.5	Gap Analysis 
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]If the pass-through mode is used, then refer to the generic gap analysis in clause 7.1.
If the MBMS service layer mode is used, then the following gaps are identified tbd. 
[bookmark: _Toc465419502][bookmark: _Toc465431215]6.5.6	Optimization Potentials
If the pass-through mode is used, then refer to the generic optimization po in clause 7.1.
If the MBMS service layer mode is used, then the following gaps are identified tbd. 
[bookmark: _Toc465419503][bookmark: _Toc465431216][bookmark: OLE_LINK23][bookmark: OLE_LINK24]6.6	FTA Linear TV to Stationary TV and Mobiles
[bookmark: _Toc465419504][bookmark: _Toc465431217][bookmark: OLE_LINK21][bookmark: OLE_LINK22]6.6.1	Description
A broadcaster may provide an FTA Linear TV service to Mobiles and Stationary TVs according to the scenarios in use case in clause 6.4 and 6.51 and 2 in a  r cost- and spectrum efficienctefficient manner. 
[bookmark: _Toc465419505][bookmark: _Toc465431218]6.6.2	Working Assumptions
Simulcasting of services is considered not being cost and spectrum efficient. The service may be targeted for mobile coverage or for stationary coverage.
[bookmark: _Toc465419506][bookmark: _Toc465431219]6.6.3	Recommended Requirements
It is possible to distribute the same signal over the 3GPP bearer service for both type of receptions.
It is possible to distribute to use encapsulation, media formats and codecs in use are supported by both type of end devices, . stationary TVs and mobiles.
[bookmark: _Toc465419507][bookmark: _Toc465431220]6.6.4	Available Enablers in 3GPP
[bookmark: _Toc465431221]6.56.4	Realization Options 
[bookmark: _Toc465431222]6.65.4.1	Objective
In order to fulfill this use case, service layer architecture is necessary that can distribute content to both, stationary TV as well as mobile devices. Instead of the This is shown in  Figure 1Figure 2. Different architecture may now be considered to fulfill the use case.
Figure 1 Classical TV service and mapping to cellular MBMS network

Two realization options are considered.
[bookmark: _Toc465431223]6.65.4.2	DVB Service Layer Reuse
Figure 2 Figure 3 provides an architecture, for which the MPEG-2 TS based service layer is reused. In this case the MPEG-2 TS is carried over the eMBMS network. The reuse enables that the stationary TV set can reuse the existing service layer and only the physical layer is replaced. However, such an architecture provides challenges in terms of support on mobile devices as 3GPP specifications do not support the DVB service layer as defined.
Figure 2 Service Layer reuse from traditional broadcast system

It is assumed that the MPEG-2 TS is carried over an MBMS bearer.
Within the above concept, yet two additional option are worthwhile to be considered:
1) The service access information, including the MBMS radio parameters for each service, are carried inband of the MPEG-2 TS
2) There is a dedicated service announcement channel that distributions the network information for each service and enables bootstrapping.
Note that the MPEG-2 TS may be a single program stream or a multi program stream, i.e. multiple programs are multiplexed.
There are three options on this architecture:
1) 3GPP excludes this architecture entirely
2) 3GPP fully defines an MPEG-2 TS based service layer and hopes that it aligns with DVB service layer
3) 3GPP defines the minimum bootstrapping parameters for service discovery and access, but leaves the inclusion of those to the organization that owns the service layer.
It is recommended to only address option 3, i.e. enable the feature, but leave definition to outside world.
[bookmark: _Toc465431224]6.65.4.3	MBMS Service Layer
Figure 4 provides an architecture that is centric to the reuse of the MBMS Service Layer for TV distribution. In this case the broadcaster-centric services, typically available in MPEG-2 TS (see some discussion clause 5.2), need to be converted to MBMS Service Layer. This may include issues such as 
· enabling of the service information to the MBMS USD
· provide suitable encapsulation
· transcoding of media to 3GPP codecs
· new multiplexing, etc.
Figure 3 MBMS Service Layer Usage

The MBMS User Services should support all required features that permit to replicate an existing service. 
It may be the case that broadcasters already produce content for mobiles or for DASH Linear TV services. It may well be that no transcoding is necessary, only a mapping to the MBS service.
[bookmark: _Toc465431225]6.65.5	Gap Analysis 
[bookmark: _Toc465431226]6.65.5.1	DVB Service Layer Reuse
Following the recommendation in clause 6.55.5.1, in order to enable this architecture, at least the following aspects need to be considered:
· Necessary information for accessing an MBMS bearer
· Interface from content provider to BMSC to carry such information
· Interface from BMSC to content provider to provide the information on an MBMS bearer. The actual encoding is done by the one that generates the service layer.
· Interfaces in the device for TRAPI to provide these generic functionalities
· Possibly others
For more details, refer to generic gap analysis in clause 7.1.
[bookmark: _Toc465431227]6.65.5.2	MBMS Service Layer Reuse
In order to enable this architecture, at least the following aspects need to be considered:
· Understanding all existing functionalities of existing service layers including codecs, etc.
· Provide a mapping of these functions to MBMS user service functions
· If gaps are identified, those gaps are expected to be fulfilled as part of any normative work.
· Interfaces in the device for TRAPI to provide TV service centric APIs
· Necessary exchange between content provided and BMSC, addressed by MI-TV
A key issue is that stationary TV sets will not support the 3GPP MBMS Service Layer yet. Hence, all necessary functions and tools need to be provided to support integration of the service layer to stationary TV sets. It is considered that DASH can be the converging format.
[bookmark: _Toc465419508][bookmark: _Toc465431228]For details refer to clause 7.26.6.5	Gap Analysis 
[bookmark: _Toc465419509][bookmark: _Toc465431229]6.6.6	Optimization Potentials

[bookmark: _Toc455151127][bookmark: _Toc465431241]7	Architectural Considerations
7.1	MBMS Service Type 1: Transport only mode
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]7.1.1	Architecture and Interfaces
Based on the analysis and use cases in clause 6 and taking into account the service modes in Figure 7.1.1-1 provides an end to end architecture more for the transport-only mode. This includes that the service is provided from the content provider and there is an ability to pass-through a content provider user plane service on the TMB2, referred to as TMB2-U to the application through a TRAPI user plane interface, referred to TRAPI-U. This user service is transparently maintained end to end in order to reuse existing service layers provided by the content provider and existing service layer consumption modules in the application.
In addition to the user plane, the appropriate control interfaces need to be defined in order to enable the end to end delivery.  
[image: ]
Figure 7.1.1-1 Architecture for Transport-only Mode
One of the main properties of the Transport-only mode is the ability to reuse existing service and media engines and feed those through the TRAPI-U interface as shown in Figure 7.1.1-2.
[image: ]
Figure 7.1.1-2 APIs and interfaces on Content Provider and Receiver.
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]7.1.2	User Plane Modes
Based on the use cases in clause 6, the following modes for the user plane may deliver the following content on TMB2-U and TRAPI-U:
1) [bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK61]Circuit-switched MPEG-2 Transport stream with constant bitrate. The stream may contain a single TV service, typically referred to as Single Program Transport Stream (SPTS) or may be a multiplex of multiple TV Services, typically referred to as Multi-Program Transport Stream (MPTS). 
2) [bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK42][bookmark: OLE_LINK43]A service with IP encapsulation with constant bitrate. The stream may contain a single TV service, or may be a multiplex of multiple TV Services.
3) [bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK46]A service with IP encapsulation with a capped variable bitrate. The stream may contain a single TV service, or may be a multiplex of multiple TV Services.

In all cases the streams may be encrypted or non-encrypted.
In order for receivers and applications functioning properly in call cases the stream needs to be provided with certain properties to the application, similar as defined the Hypothetical FEC Receiver in TS26.346 for Streaming Delivery Mode. Details on the requirements on bitrates and other properties require additional discussions.
The Content provider may in addition assign other required QoS parameters, for example maximum tolerated loss rate, maximum service access time or maximum end-to-end delay of the service.
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]7.1.3	Control Plane for Receive-Only Mode
In order to enable the delivery of such a pass-through mode, there needs to be an end-to-end call flow in place. Figure 7.1.3-1 shows an example for the case of mode 1 from above, i.e. a constant bitrate delivery is provided and no additional


Figure 7.1.3-1 Procedures for Control Plane in Receive-only mode for Circuit-Switched Case 
1) The content provider has an SLA in place with the eMBMS operator and gets assigned a set of pre-allocated TMGIs and bitrates. 
2) The Content Provider announces the pre-allocated TMGIs to the Application, out-of-band. These may be statically assigned forever or may be dynamic, but the dynamic updates is in control of the Content Provider.  
3) The Content Provider delivers the services to the BMSC and the BMSC relays the services to the E-UTRAN. The service runs continuously.
4) An Application is installed and scans for all TV services
5) An Application is turned on and registers with the MBMS client.
6) A program is selected and the application uses the Service Announcement to select a specific service by activating the TMGI. 
7) The Application informs the MBMS client through TRAPI on the selected TMGI. The MBMS client selects that service and provides it through TRAPI-U to the Application
8) The Application may switch program which results in selecting a new TMGI.
9) The Application may terminate the reception of the of the TV service.

For the IP-based mode, the BMSC should also provide the IP delivery information to the content provider in order for the content provider to do the proper service announcement.
7.1.4 Working Assumptions
General
· The delivery supports the following modes:
· [bookmark: OLE_LINK48]Circuit-switched MPEG-2 Transport stream with constant bitrate
· A service with IP encapsulation with constant bitrate
· A service with IP encapsulation with a capped variable bitrate
· The streams may be encrypted or non-encrypted.

TMB2 Interface
· [bookmark: OLE_LINK39]The TMB2 interface for these modes provides a control and user plane interface
· The content provider delivers the service over TMB2-U using a protocol that provides sufficient information in order for the BMSC and MBMS network to enable recovery of the relevant stream properties on TRAPI-U interface.
· The content provider may provide some quality-of-service parameters for the service, such as maximum loss rate, start-up latency or BMSC-to-MBMS client delay.
· The streams may include markers for modifications, such as SCTE-35 messages. However, the use of such markers for example for targeted ad insertion, content splicing, content replacement, black-outs and so on is outside the scope of the specification.

[bookmark: OLE_LINK49]BMSC to MBMS Client delivery
· The delivery is IP-based
· The delivery is not the group communication delivery
· The delivery does not require any changes for the core and radio network interfaces

MBMS client to E-UTRAN
· The MBMS client can select the service by information provided from the Application through the TRAPI control interface, typically the TMGI and possibly some IP address or filtering.

Service Announcement
· The TV service announcement is done by the application. 

TRAPI
· The API provides a control and user plane interface

[bookmark: OLE_LINK37]
7.1.5 [bookmark: OLE_LINK38]Gap Analysis
TMB2
· User plane mode to deliver the three identified type of streams from the Content Provider to the BMSC
· Delivery of information on the stream properties that need to be recovered at the TRAPI-U interface
· Resource allocation request
· Resource allocation confirmation and provisioning of Service access parameters

[bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK56]BMSC to MBMS Client delivery
· [bookmark: OLE_LINK52][bookmark: OLE_LINK53]BMSC delivery mode with IP (need some fixed parameters), similar to the Group Communication delivery enabler
· BMSC delivery mode for circuit-switched, similar to the Group Communication delivery enabler, but requiring an IP encapsulation for BMSC to MBMS client delivery
· Basic service announcement may be necessary for certain modes, likely SDP information

TRAPI
· TRAPI control plane API for service selection, service switching and service deselection including different types of error handling
· TRAPI user plane API for service handling in order to feed data into regular Protocol stack

7.1.6 Optimization Potentials
BMSC to MBMS Client delivery
· Basis FEC framework to enable improved QoS if delay permits based on Streaming Delivery FEC Framework in TS26.346
· Addition of unicast modes to the delivery
· Addition of MBMS-on-Demand modes 

7.2	MBMS Service Type 2: Full MBMS service mode
tbd

Editor’s Note: add different architectural considerations based on stage 2
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