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1 Introduction
The present contribution describes a use case for edge computing related to media streaming in the context of EMSA, following the template adopted at SA4 #109-e.

What is proposed is the use case for a networked digital signage system, with an illustrative deployment in a large shopping mall.

This use case can be considered as a niche variant of the “caching downlink streaming content” use case described in clause 5.2.1 of draft TR 26.803 V0.2.0, whereby the cache stores the managed collection of streaming content dedicated to the signage system deployment, e.g. in the shopping mall, rather than being a cache for arbirtrary content consumed on end user devices.

This scenario also forms a real-world basis for the existing XR-related use cases, at least some of which could otherwise appear to be presented as solutions that solve undefined needs, namely:

· Split Rendering, in clause 5.2.2;

· Augmented Video Streaming, in clause 5.2.4;

· Generalized Split and Cloud Rendering and Processing, in clause 5.2.5;
· Photo-realistic AR Rendering in Network, in clause 5.2.6;
· Partial delivery of 3D content (point cloud, mesh) for AR/MR device, in clause 5.2.8. 

The generic use case for these could be the personalized visualization of a product available at a store in the mall, or interactive immersive guidance around the mall.

Hence, this use case is not a completely new one in the context of the use cases already adopted in draft TR 26.803, but the overlaps with some existing use cases are possibly not obvious.

2 Signage system use case
	Use Case Name

	Signage system.

	Description

	A managed commercial facility, e.g. a shopping mall, deploys a network of signage displays for the following purposes:

· To guide visitors around the premises;

· To advertise special promotions or attractions;

· To provide announcements to visitors;

· To provide general information or background entertainment.
The edge computing concept serves such a signage system well; all media streams for playback are available at the network edge, which offers managed storage and processing for all media streaming operations for the signage system, for the opearation of one or more deployments in the respective region or area. The “edge” could also scale down to be a facility that serves a deployment of the signage system at a single shopping mall.

Signage displays can be addressed with streaming content individually, in groups, or collectively for all displays at that facility.
Much of the content played back on the displays is repeated at regular intervals, and some of the content might be tailored for a particular location. Hence the edge facility enables the operator to reduce significantly streaming network traffic to the location, which would otherwise originate from a more centralised network or cloud server. This aspect of the use case is aligned with the “caching downlink streaming content” use case described in clause 5.2.1 of TR 26.803.
Possible future signage system capabilities could include the function whereby a signage display can launch interactive sessions with users upon their request, whereby the personalised session is handed over to the user’s own terminal device. This scenario forms a real-world basket use case for the existing XR-related use cases described in draft TR 26.803 V0.2.0, namely:

· Split Rendering, in clause 5.2.2;

· Augmented Video Streaming, in clause 5.2.4;

· Generalized Split and Cloud Rendering and Processing, in clause 5.2.5;
· Photo-realistic AR Rendering in Network, in clause 5.2.6;
· Partial delivery of 3D content (point cloud, mesh) for AR/MR device, in clause 5.2.8. 

Further more advanced signage system applications could involve capturing video streams around the signage display, for the purpose of analytics in the context of several of the aspects mentioned under the use case “media services in the edge”, described in clause 5.2.7 of TR 26.803.

	Categorization

	Type: 
· Basic aspects: Media streaming to a managed population of networked displays at a particular location, e.g. around a shopping mall. 
· Advanced aspects: Interaction, XR, Cloud Computing, GPU.
Delivery: Download or streaming to the edge; Unicast or multicast streaming from the edge to the UE.
Device: Primalrily the signage display; for extensions around XR: Phone, HMD, Glasses.

	Preconditions

	· 

	Requirements in terms of Capabilities and QoS/QoE Considerations

	<provides a summary on potential requirements as well as considerations on KPIs/QoE as well as QoS requirements>
Basic aspects: 

· Streaming content ingest can be performed independently of ongoing operation of the signage system;

· The signage system controlling entity is able to push streaming content and control playback either to an individual display, or to a specific group of displays, or to all displays at the location.

Advanced aspects: in ine with those for the XR-related use cases already described in draft TR 26.803.

	Feasibility and Industry Practices

	<How could the use case be implemented based on technologies available today or expected to be available in a foreseeable timeline, at most within 3 years?

-
What are the technology challenges to make this use case happen?
There are not really any major technological challenges to be overcome with the basic realisation of a digital signage system. If such a system would evolve further to include interaction and AR/XR capabilities, these challenges are already documented for those respective use cases.
-
Do you have any implementation information?

No.
-
Could a reduced experience of the use case be implemented in an earlier timeframe or is it even available today?
Proprietary systems are already in place to offer cloud-supported functionality, e.g. from Four Winds Interactive. 

	Cost Analysis

	< How does the use case scale with an increasing number of users? >

	Potential Standardization Status and Needs

	<identifies potential standardization needs>
5GMS can be a suitable basis for the media streaming funcitons associated with this use case.

Multicast stream delivery with a push-mode protocol would be of great benefit for a large installation of signage displays. The associated remote control of media playback as a standardised feature would aid interoperability.
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