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1 Introduction
This document summarizes the status of media distribution discussions and proposes a way forward. It also responds to S4-181061 and elaborates a bit on S4-181093.
2 Status Check

First of all the following numbers have not changed

· UEs are very different from the how they looked liked when 3GPP SA4 services were initially designed. Typically, a client for a vertical service was integrated, such as considered for PSS and MBMS.

· Mobile video traffic accounted for 60 percent of total mobile data traffic in 2016. Mobile video traffic now accounts for more than half of all mobile data traffic.

· More than three-fourths of the world’s mobile data traffic will be video by 2021. Mobile video will increase 9-fold between 2016 and 2021, accounting for 78 percent of total mobile data traffic by the end of the forecast period.
We have domination of Android and iOS based technology, but also the browser is relevant.

A very good overview was the discussion on the following diagram
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In particular the collaboration scenarios are quite relevant, but this has not been discussed in details.

3 Some Standards and Ecosystem Overview

This is what is happening right in standards on media distribution, especially when looking at IP based media, also looking at the contributors
· MPEG (Comcast, Netflix, Apple, Microsoft, Dolby, Hulu, Qualcomm, etc.)

· CMAF ( converged format between HLS and DASH. Promising low-latency, encryption and so on. Great per se, technical issues
· DASH ( extensions to DASH MPD to enable new service features

· ISO BMFF ( core group to address extensions to packaging formats

· DASH-IF (Hulu, Netflix, Comcast, Amazon, Microsoft, Akamai, Google, Qualcomm, Huawei, Ericsson, etc.)

· LL-DASH ( Addresses the ability to deliver low-latency in scale and quality

· Target Ad Insertion ( ability to replace content downstream based on clear rules

· Content Ingest ( Ability to Ingest content to distribution system with all necessary metadata

· Event APIs ( ability to deliver interactive metadata
· Lot’s of work on tooling and interop
· DVB (EU TV Manufacturers, Broadcasters, technology providers, etc.)

· Low-Latency DASH together with DASH-IF

· DVB-I ( Internet-based service layer, requirements are ready, very similar to our SA1 type of requirements
· ABR Multicast ( addressing IP multicast based delivery
· Codecs ( addressing needs of broadcasters abd TV manufacturers
· W3C/CTA WAVE (Comcast, Netflix, Apple, Microsoft, Dolby, Hulu, BBC, Google, Qualcomm, etc.) ( Qualcomm contributions

· Bridging MPEG world with the web world

· Browser and HTML-5 media playback – interactive media 

· Encryption and DRM
· W3C also has activities related to 5G APIs
· ATSC (US Broadcasters, US TV Manufacturers, Technology Providers)
· Just completed ATSC3.0

· EBU 5G Deployments Group

· Just started

· Very interested in 3GPP SA4

· Qualcomm provided attached presentation

· Want to reach out to 3GPP
Everyone looks at 5G to some extent and wants to integrate it.

How do we get this all back to 3GPP and where is 3GPP’s role in this?

4 Response to S4-181061

We reviewed S4-181061 and have some comments. There was not sufficient time to look at all details, but let’s start:
· A common Media ingest point for both Unicast and Broadcast media distribution would simplify content and service provider interfacing to the 3GPP system. xMB TS 26.348 is obviously a candidate for such evolution. Client APIs could also evolve for handling both Unicast and broadcast distributed content.
· Agree in principle on the ingest
· On the device APIs, this would be a major step, but could enable that apps get easier access to 3GPP network functions
· TS 26.247 3GP-DASH should be maintained to offer an interop point between content providers and DASH players. File format TS 26.244 should also be maintained with it.
· Not convinced about this. The 3GPP DASH and File format specifications have not been updated for some time.
· Real work happens in MPEG, DASH-IF, CTA WAVE and CMAF. We would have to combine the efforts somehow
· We believe that we need to look at CMAF once CMAF has reached stability

· A DASH profiling may still make sense but should align with DASH-IF and DVB-DASH.
· QoE is used in 3GP-DASH and MBMS delivery. A QoE server could be added to the architecture to collect metrics from clients. The server could interface with the 3GPP system Control plane for configuration and reporting. A QoE client API would simplify metrics collection across applications. A single QoE TS might be worth considering.
· QoE collection as done in 3GPP seems to be very centric to operator services.
· Metrics collection is happening by people such as Conviva, Mux, NicePeopleAtWork
· The CTA work on QoE is relevant for player metrics
· All Media delivery network assistance functions like DANE could be grouped into a single functional entity, with interfaces to the 3GPP network.
· DANE does currently not have any “home” in the 3GPP network.

· Generally, assistance functions can be defined, but should be included in a carefully designed architecture

· The RTSP server is no longer required. PSS TS 26.234 RTP/RTSP protocol need not be maintained. The PSS codec part could be ported in a new base media profile for Media Distribution. Such profiles used for download, progressive download and streaming of media could be specified like in TS 26.116 and TS 26.118. 
· Agreement to no longer extend PSS RTP/RTSP streaming
· Defining codec profiles independently is very relevant

· We need and should do a harmonization with CMAF
· MBMS User Service should focus on Download delivery method for files and DASH content acquired from the single Media ingest point. The evolution of the BM-SC is discussed in a different Tdoc.
· We need to really separate MBMS as a general tool and MBMS for media distribution

· For media distribution, two approaches are relevant and should be checked as part of the ingest and collaboration scenario

· The object based distribution using download delivery

· The IP path-through creating an IP socket
· Both are likely relevant, but should be based on very clear architectural design. 
· 3GPP Media delivery protocols: 3GP-DASH, MBMS file and DASH delivery, progressive download, download etc. could be specified in a single TS that would replace TS 26.234 and TS 26.346. This specification would in turn reference codec and media profiles.
· agree in principle, but should be based on clear requirements and architectural decomposition
· Uplink streaming, with FLUS source and sinks in non-IMS should be incorporated in the architecture.
· We believe that FLUS should not be added at this stage to the distribution. FLUS needs to plug later, but adding it now will complicate the issue unnecessarily.
· Presentation format should be maintained.
· The value maintaining an HTML-5 Presentation format is also unclear unless we have a customer that implements against our HTML-5 APIs
· If done, a collaboration with the CTA WAVE HTML-5 Media API TF is relevant.
5 General Principles

We believe the following principles should be applied when moving forward

· 5G promises the integration of verticals. Media distribution for broadcasters and content providers is a vertical, and not a small one as you can see. There should be better consideration and a more prominent exposure of all the work. Note that some work was done in the context of MBMS for 16 and 17, but it is not only MBMS what matters. 3GPP should define a media distribution vertical in a top-down fashion.

· We believe that a well-defined process is preferably over a rushed exercise. We’d rather defer detailed specifications to Rel-17 and work on requirements, use cases and architectures with the industry.
· Outside organizations and industry speak about 5G for media distribution. 3GPP should be inviting to get those in. 

· Do not maintain classical services, but only well-defined components/functions. However, services should still be enabled, for example in searching and finding services. 
· We cannot ignore CMAF

· CMAF is a bit of a marketing and promise for noew and needs technical fixes. This is ongoing, but once completed it is promising
· We need to integrate codecs in ISO BMFF and CMAF

· CMAF needs to work for different use cases (LL-DASH, Ad Insertion, FLUS, etc.)

· We need to combine CMAF with DASH

· CMAF may be the convergence format (it is like the IP layer for media)

· Open/Combine 3GPP network and radio technologies into these ecosystems

· Codecs, QoS/QoE, APIs, Protocols
· What are we gonna do about MBMS?

· Media Technologies require interop, conformance, reference tools 

· Is it a matter of 3GPP? Does 3GPP rely on outside organizations?

· We believe 3GPP should closely work with the organizations such as DVB and DASH-IF
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Figure 1 provides a proposal for a process that permits external organizations in the media distribution to contribute to the work with scenarios and requirements. 3GPP would develop core specifications that can be referenced by external application specs, for example DVB.
6 Proposal
It is proposed to:

· Initiate a long term process for media distribution development based on scenarios and requirements.
· Rather not rush anything, but plan properly by outreach

· At most start a clear stage 2 work that enhances and develops a baseline architecture[image: image3.png]
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