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Abstract of the contribution: This contribution proposes a solution for IPTV key issue using 5GC unicast capabilities.
Introduction
Multicast is not supported for NG-RAN and 5GC. Furthermore, many legacy systems currently deployed for distribution of linear TV will not be upgraded due to that there is a trend to move away from linear TV to instead carry media via adaptive bit rate streaming (OTT video) including M-ABR.

3GPP SA4 is currently performing a study on media distribution for 5G MBB. Below is an excerpt from TR 26.891.

<From TR 26.891 [X]:>
5.1
Media Distribution Systems

5.1.1
Introduction

The figure 7 provides a potential extension to the 5G reference architecture (as defined in TS 23.501) with media delivery related functions like CDN edge and origin functions. 

Editor's Note: other architectures and realizations are possible and will be studied as part of this document.
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Figure 7: Media on 5G System Architecture

Most media distribution on 5G is based on Adaptive Bit Rate streaming with HTTP 1.1 to deliver file based video content. A very common video container format is fMP4 (also called ISO-BMFF) and MPEG2-TS. The new CMAF format is a profile of fMP4 and can be used with different manifest formats. 

Typically, media segments are addressed with URLs where the domain name indicates the content provider name, i.e. the domain name of Content Origin. 

The major components of media distribution are Content Preparation, Content Origin, and Delivery. The media delivery network elements and their functions are described in summery herein.
5.1.2
Media Distribution Functions

5.1.2.1
Edge Media Delivery function

Edge Media Delivery is part of a CDN facing the clients and connects to 5G packet core UPF through the N6 reference point. Its 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 for VOD and time-shifted content is performed either on-demand when requested by clients or by 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. Caching hit rate for proactive caching depends on the size of cached catalogue of popular content. 

<end quote from 26.891 >
Discussion

In our proposed solution, an operator can select if they want to keep using Multicast and stay with their legacy linear or IPTV distribution system or use the 5GC to distribute media. 
In case the legacy media distribution system is maintained, the VLANs used in the access network to carry the IPTV signalling and payload traffic will then be locally broken out in the wireline access network and connected to the multicast router. In this case this particular media traffic does not pass via 5GC and there is no impact on the 5GC system.

If operator desires to use 5GC to distribute media, unicast will be used between 5G-RG and the Edge Media Delivery node (see e.g. TR 26.891). The Edge Media Delivery node can be distributed close to the UPFs and then there is only minor difference in extra load of traffic in the network if UPF supports multicast upstream (i.e. on N6) or not since unicast will anyway be used between 5G-RG/FN-RG and UPF even if UPF supports multicast on N6. 

Even though it is not in the scope of SA2 or FS_5WWC to discuss application level media distribution, it is still worth highlighting that unicast HTTP can be beneficially used for medial delivery. Low latency live delivery at the access can be implemented with unicast in one of the following approaches:

· HTTP/2 server push – Edge delivery when receiving a request from the client for a content for a live channel with a certain representation (video bit rate), it sends the PUSH-PROMISE to the client (indicating “joining” to the channel) and pushes the segment fragments to the clients. Edge delivery fetches the segment fragments from Origin either with HTTP/2 Server Push or with ABR on unicast. The client when changing to a new channel or changing to another representation of the same live channel, it issues a REST_STREAM for the old stream and requests for content for the new live stream or the new representation.  Edge Delivery functions a replicator.

· HTTP 1.1 chunked transfer –  Edge Delivery provides cut through caching for live. When Edge Delivery does not have the requested content in cache, the first client request is proxied to Origin that initiates content download towards a temporary memory buffer. Edge Delivery serves all requests for the same content from this temporary buffer. The load on Origin is thus lessened by minimizing the number of multiple requests for the same content sent to it while the downloading and caching process is ongoing.

There are several advantages with using ABR on unicast at the access, e.g. to enable per UE/device adapting to the bit rate subscribed/available to the end-user. It is also possible to adapt bit rate and quality based on policies so for instance a end user can try high-quality for a short time to motivate end-user to upgrade their subscription. Furthermore, recovery of lost segments are easier handled as delivery is based on HTTP.
Proposal
It is proposed to update TR 23.716 as follows

***** First change *****
ALL TEXT IS NEW
6.X
Solution #X - Support of IPTV using unicast
6.X.1
Overview
This solution addresses KI #11 and will be usable for both 5G-RG and FN-RG. Same solution can also be used in case 5G-RG connect via NG-RAN access.
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Figure 6.X.1-1: Network functions involved in media distribution/IPTV over 5GC wireline access
The solution leverage on media delivery via PDU Sessions and IP unicast transport between the FN-RG/5G-RG and the IPTV system (e.g. Edge Media Delivery function). 
It is also possible to use legacy linear/IPTV systems available in the Wireline network (based on TR-101) where separate VLAN tags are used in the access network to carry the linear/IPTV multicast traffic. Also, in many systems a separate AAA is used for access and authorization control. In this case this particular media traffic is not traversing the 5GC.
6.X.2
Description of the solution

The solution leverage on media delivery via PDU Sessions and IP unicast transport between the FN-RG/5G-RG and the IPTV system. The solution may e.g. be based on a system described in TR 26.891 [X] and the FN-RG/5G-RG may use HTTPS to request media from the Edge Media Delivery Node. 

6.X.3
Impacts on existing Network Functions

Editor’s note: Impact to 5GS is FFS
***** End of changes *****
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