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Abstract: this document introduces a use case addressing broadcasting and multi-casting with a satellite overlay.
---------- Use Case template ----------
x.1
Broadcast and multicast with a satellite overlay
x.1.1
Description
In Release 14, 3GPP has features to enable mobile network deliver television services in new and improved way. Television and content providers may now 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 could be extended to a satellite overlay, addressing not only video content but also 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 components, 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 terrestrial mobile operator T has deployed a mobile network .  The infrastructure of T is mainly deployed in urban and sub-urban areas. The terrestrial operator has included in its service package the distribution of television services, potentially with the agreement of a TV content provider. The demand for these services is increasingly high.  Other Digital content (television services, or media content in general) providers are also offered a broadcast / multicast service facility by operator T. A multicast / broadcast subscription list is therefore maintained for each of the customers of T. 
A satellite operator S  has deployed a component operating on the same geographical area and beyond, with a multi country coverage, with a regional radio coverage. At any given time, UEs having subscribed to the services of T may be either within reach of the terrestrial coverage of T, or within the coverage of S. Some of the UEs are in receive mode only. UEs can be also relay capable UEs.  

The satellite component S can be used by T to be efficiently to optimise access to available spectrum or network resources.
x.1.3
Service Flows

Terrestrial operator T multicasts / broadcasts contents over its terrestrial component and simultaneously over the satellite component.
UEs having subscribed to the broadcasting services can combine access to both broadcast channels (terrestrial and satellite to optimise service availability in coverage.

Upon local network configuration, such as saturation of terrestrial infrastructure or temporary unavailability, terrestrial network operator T may be decide to route broadcast traffic through S.
x.1.4
Post-conditions

UEs having subscribed to the content delivery have received the content, when within reach of either T or S, or both.
x.1.5
Potential Impacts or Interactions with Existing Services/Features

The 5G system shall have the capability to implement broadcast/multicast service through a satellite component.
x.1.6
[Potential] Requirements

[PR] The 5G system shall allow to terminate a broadcast/multicast service to an intermediate node of the RAN (e.g. gNB) to feed some local caching.

[PR] UEs shall have the capability to be in satellite NR access  receive mode only.
[PR] UEs shall have the capability for simultaneous dual mode of operation, NR satellite and terrestrial.

[PR) UEs shall have capabilities to relay broadcast content to other UEs
