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* * * Start of changes * * * * (text revisions)


x.1
Broadcast and multicast with a satellite overlay
x.1.1
Description
In Release 14, 3GPP has specified features to enable mobile network deliver television services in new and improved way. Television and content providers may directly provide their services over standardized interfaces. Among the many enhancements to the system, highlights include greater radio broadcast range, free-to-air services and transparent mode delivery of digital video signals. Advances in Release 14 will allow improved support for television services to both mobile devices and stationary TV sets over eMBMS (enhanced multimedia broadcast and multicast system over LTE) and unicast. Advances made include a standardized interface between mobile network operators and service providers and to the 3GPP system itself – for media delivery and control, radio enhancements for improved broadcast support and system enhancements to allow delivery of free-to-air receive-only services. 
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 taking into account the benefits of the large geographical coverage of satellite networks, with a stand-alone receive only mode, or as a complement to a two-way mode of operation.
x.1.2
Pre-conditions

Consider a use case where a mobile network operator  (MNO) provides services over a radio coverage M. M mainly addresses urban and sub-urban areas. MNO has included in its service package the distribution of television channels or video streaming services. The demand for these distribution services is increasing steadily with the number of programs to be delivered as well as with the quality of the content to be delivered. This leads in some cases to the saturation of the transmission capabilities of MNO, yet UEs having subscribed to the service shall receive the corresponding content.
A satellite network operator SNO provides services over a radio coverage S. S fully includes M. S can also address UEs that are located beyond M. 

The satellite network is a radio access network provided through satellite-based infrastructure, and connected to a core network of a mobile network.

At any given time, UEs having subscribed to the services of MNO may be either within T and S, or within the reach of either SNO (when beyond line of sight of MNO) or MNO (e.g. indoor). 


x.1.3
Service Flows

Content to be delivered to UEs is broadcast over the satellite network SNO.
UEs that are not within S and thus within reach of SNO, and that are within T and thus with reach of MNO are provided content through the mobile network.



UEs combine the data flows as received separately from either MNO either SNO.
x.1.4
Post-conditions

MNO has maintained the QoS of the content delivery for UEs having 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, without increasing unduely the traffic on its mobile network infrastructure.


x.1.5
Potential Impacts or Interactions with Existing Services/Features

None identified.
x.1.6
[Potential] Requirements

[PR x.1.6-001] A 5G system supporting satellite access shall be able to optimise the delivery of content when using the satellite access network.
 [PR x.1.6-002]  A UE supporting satellite access shall be able to send and receive in parallel via a satellite access network and a mobile network.
Editor’s Note: satellite, mobile and terrestrial networks must be further defined.
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