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Abstract: This document proposes a use case on Enhanced Support for SIM-Card Less Broadcast Services with Satellite Access System and potential requirements for TR22.887 v0.0.0 (FS_5GSAT_ph4) with the assumption it would be agreed by SA#106 to revise the objective of the SID “Study on satellite access - Phase 4” to integrate this use case 
x.1	Use case on Enhanced Support for SIM-Card Less Broadcast Services with Satellite Access System
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]x.1.1	Description
Live Television remains an essential application handled by broadcast networks today. The use case of live television, whereby hundreds of thousands of viewers watch the exact same content benefits from the scaling effect that is inherent in broadcasting.
Broadcasting however requires dedicated parallel networks to be built which are generally incompatible with the development of mobile networks. Broadcast receivers are also incompatible with other mobile reception devices.
Broadcast networks are expensive to build especially if large coverage areas are required.
For all these reasons a tighter integration with mobile network deployments both Terrestrial Networks and Satellite Networks would be desirable.
Furthermore, most of satellite networks for Public Media Broadcast services are designed today in a SIM-Card Less Mode of Operation (Unregistered UE), this is a key requirement for satellite operator to decide massive deployment of 5G/5G-Advanced for broadcast services over their existing and coming constellations.
This approach can be extended to a satellite overlay addressing not only video content but also any form of digital content that would need to be distributed towards several UEs considering the benefits of the large geographical coverage of satellite networks, with a SIM-Card Less (Unregistered UE) mode of operation.
In terms of the business model, live TV services can be offered as FTA (Free-To-Air) advertisement financed services, as subscription services or on a flexible pay per view basis, whereby viewers are charged for individual events. Other business models, for example a revenue sharing agreement between the mobile operator and broadcaster, can also be envisaged. Access to live TV could also be offered as a differentiating factor.


Figure 5.x.1-1: Illustration of a Satellite Network complementing a Terrestrial Network Broadcast environment in a rural/suburban area with fixed UEs/UEs moving through the coverage area

[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]x.1.2	Pre-conditions
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]Consider a use case where a mobile network operator (MNO) provides broadcast services over a radio coverage area addressing urban and sub-urban areas. An MNO has included in its service package the distribution of television channels or video broadcast services. The demand for these distribution services is increasing steadily with the number of programs available, as well as with the quality of the content. This leads in some cases to the saturation of the transmission capabilities of MNO, yet UEs being subscribed to the service shall receive the corresponding content. At the same time, there are some areas which are with poor radio coverage even not under the coverage of the MNO, leading the UEs to experience bad QoS even preventing them to get access to the television channels or video broadcast services. 
A satellite network operator SNO provides services over a radio coverage which is including the suburban area and the San Bernadino Mountain. 
Let consider 3 users:
- User 1 is sitting at home in the MNO coverage area, watching TV and receiving the signal from TN coverage
- User 2 is in a car exiting the Palm Springs area and going to the direction of San Bernadino Riverside. In this car, the user's kids are watching a cartoon movie broadcasted on a TV channel
- User 3 is sitting in a holiday home located in Queen Valley while watching an entertainment program on TV 
All the users are not registered in the 5G System.
x.1.3	Service Flows
[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]Using a joint Terrestrial Access Network – Satellite Access Network antenna with a chipset on the rooftop, User 1 will get the TV service from the Terrestrial Network MNO, and in case of traffic overload in the terrestrial network infrastructure, the MNO could use the resource of the SNO to redirect the TV services targeting the Palm Springs area.
Using a Joint Terrestrial Access Network - Satellite Access Network antenna with a chipset on the rooftop of his car, User 2 will be able to get continuously connectivity while exiting the suburban area and entering the mountain area. The TV channel traffic broadcast is in this case sent on all the infrastructure (satellite and terrestrial) in these areas. At a given point-in time the Joint Terrestrial Access Network – Satellite Access Network antenna will switch the reception of the data flows coming from the MNO to the one coming from the SNO after evaluation of better link quality on the SNO. User 2 is expected to experience some service interruption in the broadcast service due to the switching of the broadcast reception from MNO to SNO.
Using a Satellite Antenna with gateway, User 3 will be able to watch the TV Channel broadcasted through the SNO in the Queen Valley area.
x.1.4	Post-conditions
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]MNO has maintained the QoS of the content delivery for UEs being subscribed to the content delivery service, while MNO has been able to cope with the increasing traffic on its infrastructure.
MNO has offered an improved QoS of the content delivery for some UEs which are in area not under the coverage of the terrestrial network infrastructure. 
The Users don’t need to have been registered to the 5G System before receiving the broadcast service, simplifying the procedure especially when switching between Terrestrial Network and Satellite Network.
The SNO doesn’t need to take care of the provisioning of the Users when extending Broadcast Services, especially when it targets Public Media Broadcast Services (which is about ensuring equitable access to broadcast services, making them available to everyone without barriers).
x.1.5	Existing features partly or fully covering the use case functionality
< Highlight existing features in the existing set of normative specifications that partly or fully cover this use case.>
x.1.6	Potential New Requirements needed to support the use case
[PR x.1.6-001] A 5G System supporting Satellite Access and Broadcast Services, shall be able to optimise the delivery of content when using the 5G Satellite Access Network.
[PR x.1.6-002] A 5G System supporting Satellite Access and Broadcast Services, shall be able to deliver Media Broadcast to an  UE which is not registered.
NOTE: The UE may not have any SIM/USIM
[PR x.1.6-003] A 5G System supporting Satellite Access and Broadcast Services shall be able to support a mechanism for an unregistered UE supporting Satellite Access and Terrestrial Access with 5G System to select the appropriate RAT to receive the broadcast service while moving between Terrestrial Network and Satellite Network. 


image1.emf
User 1

User 2

User 3

SIB: System Information Broadcast

MTCH : Multicast Traffic Channel

MCCH: Multicast Control Channel

Gateway

Outdoor

Outdoor

Suburban Area

Rural/Isolated Area

User 3

User 2

User 1


Microsoft_Visio_Drawing.vsdx



User 1



User 2




User 3
SIB: System Information Broadcast MTCH : Multicast Traffic Channel
MCCH: Multicast Control Channel
Gateway
Feeder Link


Outdoor
Outdoor


Suburban Area


Rural/Isolated Area



User 3
User 2
User 1




