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1
Introduction
Edge computing offers the ability for operator and 3rd party networked services to be hosted close to the UE's access point of attachment, near or within the boundaries of an operator network. It enables and improves a variety of use cases by providing access to fast compute, distributed compute, and distributed storage. From a UE perspective, access to services is provided at low-latency and with high bandwidth. Through a combination of functionalities of the 5G System [1], including, but not limited to, user plane (re-)selection, local routing and traffic steering, such access can be achieved in an efficient manner by MNOs, reducing end-to-end latency and load on the backhaul/transport network where needed.

Although edge computing is often mentioned in the context of novel media applications, such as Virtual and Augmented Reality, the benefits of using edge computing for traditional video streaming applications are significant. Given the popularity of video streaming applications and the high throughputs and data volumes associated with them, hosting/caching video content at the edge can improve efficiency and save bandwidth on the backhaul/transport network.
With the idea of further scaling video streaming delivery and access to video content in a high quality in mind, we propose the edge use case 'Caching downlink streaming content'. This document describes this use case and recommended requirements.
2
Use case: Caching downlink streaming content
2.1
Use case description
A mobile network operator that deploys a video streaming service or supports the delivery of video content from a third-party service wants to offer video content in a high video quality to all of its users. The mobile network operator also notices that video streaming already accounts for a large part of the traffic on the backhaul network. For these reasons, the mobile network operator wants to offload (part of the) content hosting from the CDN to caches near or within its network. Users of the service may access the content from the edge, allowing them to select high quality versions of the content (e.g., DASH representations) and play it without interruptions. The mobile network operator may improve the hit ratios of the cache by employing intelligent caching. Furthermore, to ensure that video clients access the content from the optimal edge, the network operator may want to direct clients to this edge.
2.2
Recommended requirements and working assumptions
· It should be possible for the network to steer clients to a certain edge or CDN.
· It should be possible for (third-party) services to specify caching directives.

· It should be possible for DASH clients to send hints (e.g., about anticipated upcoming requests) to the network enabling intelligent caching on the edge.
· It should be possible for the network to send hints to clients regarding the delivery of content from the edge (e.g., about availability or bandwidth).
3
Conclusions and proposal

The current 5G Media Streaming (5GMS) specifications do not provide the functionality for caching video content at the edge. 3GPP SA4 may study how a 5GMSd AS in the 5GMS architecture [2] can used as edge cache. Such a study may include the provisioning of the 5GMSd AS for this purpose, discovery of edge caches and capabilities, content placement directives from (third-party) services, and mechanisms for intelligent cache management involving the 5GMSd client.

The proposal is to agree the content in Section 2 of this document (also see S4-200844 for the pCR based on Section 2).
7
References
[1]
3GPP TS 23.501, System architecture for the 5G system (5GS); Stage 2, Release 16, v16.3.0, December 2019
[2]
3GPP TS 26.501, 5G Media Streaming (5GMS); General description and architecture, Release 16, v16.3.0, March 2020 
