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1. Introduction
3GPP SA4 is conducting a study to understand how existing and new 3GPP media services can be supported in the 5G architecture (TR 26.891). In this document, we discuss the approach that 3GPP SA4 envisions for the implementation and management of edge caches in the future 5G architecture and ask feedback from SA1 based on their requirements specification (TS 22.261).
2. Media Distribution Systems and Edge Functions in TR 26.891
One of the considered extensions to the 5G reference architecture (as defined in TS 23.501) with media distribution related functions is as follows:
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Figure 7: Media on 5G System Architecture
For what concerns the way  in which Edge Caches are managed, the following is envisioned:

Edge Media Delivery is part of a CDN facing the clients and connects to 5G packet core UPF through the N6 reference point. The function is typically a HTTPS Reverse proxy/cache serving the UEs with content pulled from the CDN. It also caches content and functions as a HTTPS server when serving UEs from the pre-cached store. Content pre-caching is performed either on-demand when requested by clients or by CDN operator management instruction that pre-fills Edge Delivery with new content prior to the official launch of content. The management and the content life cycle management of pre-cached assets are handled via the Manager and Controller. 

In case of cache miss, content is pulled with HTTP(s) from the CDN. When the content is not in the cache, the Edge Delivery connects up-stream to a Delivery Core that finally forwards the HTTP GET request to Content Origin. Request Routing part of the CDN Control routes the request with HTTP redirection to the location of the content. 

Being HTTPS reverse Proxy / cache, Edge Delivery maintains the Certificate for the CDN domain name.

Edge Media Delivery function are capable of redirecting client requests to other Edge Media Delivery functions, based on various conditions. This procedure is called in the following Request Redirection.

Beside the basic HTTP revers proxy /cache functions, an edge delivery function may perform (depending on the collaboration scenario) manifest manipulation e.g. as specified by SCTE-130 Ad Decision Manager where the decision to insert ads into the manifest done by the SCT-130 Ad Decision Service. Manifest Manipulation allows for the creation of custom manifests per content and client in realtime. 

Edge Delivery may provide differentiated media delivery on 3GPP access based on type of content (live or VOD), streaming connection state, and type of client device. Edge Delivery is state-full by keeping states on all connected clients and their state in streaming. 

The edge deliver may consider using the path knowledge between Edge Delivery function and the UE in the transport protocol configuration.
3. Requirements from SA1 (TS 22.271)
TS 22.271 specifies the requirements for the 5G system. In particular, clause 6.6 discusses the requirements for efficient content delivery:
The 5G system shall enable efficient delivery of content from a content caching application under the control of the operator (e.g., a cache located close to the UE).
The 5G system shall support a content caching application in a UE under the control of the operator.
The 5G system shall support configurations of content caching applications in the network (e.g., access network, core network), that provide content close to the UE.
Based on operator policy, the 5G system shall support an efficient mechanism for selection of a content caching application (e.g., minimize utilization of radio, backhaul resources and/or application resource) for delivery of the cached content to the UE.
The 5G system shall support a mechanism for the operator to manage content distribution across content caching applications.
The 5G system shall support delivery of cached content from a content caching application via the broadcast/multicast service.
4. Considerations
The requirements mentioned in TS 22.271 seem to suggest that selection of the most appropriate edge cache may be performed by the operator instead of the CDN provider. Also, this would require new and different agreements between CDN providers and operators. 
Furthermore, what would be mechanisms to enable this way of working?

5. Proposal
It is proposed that SA1 delegates comment on the proposed approach and provide SA4 with feedback on edge cache management in 5G systems for media distribution.
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