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Introduction
At SA4#125 Tdoc S4-231204 on “Some Potential Future Topics for Media Delivery” presented potential features for improvements of media delivery in 5G Media Streaming (5GMS) in Rel-18 or Rel-19. The Tdoc recalled the objectives and architecture of 5GMS. It then described selected features to improve metrics support, Multi-CDN delivery and network support (similar to SAND):
· Common-Media-Client-Data (CMCD) according to CTA-5004 and CTA-5006.
· Content Steering for DASH according to DASH-IF candidate specification to be published as ETSI TS 103 998
Further, MPEG-DASH and DASH-IF extensions are also mentioned.
This document proposes further functionality for consideration in 5G Media Streaming: Coded Multisource Media Format (CMMF) for Content Distribution and Delivery, according to candidate specification ETSI 103 973.
Brief Introduction to the Coded Multisource Media Format (CMMF)
The ETSI candidate specification TS 103 973 (Coded Multisource Media Format (CMMF)) provides an extensible method for interchanging source coded media as one or more functionally equivalent representations resulting from the use of linear, network, or channel coding[footnoteRef:1].  [1:  Where, linear, network or channel coding methods are directly applied to source coded (or source coded and packaged) audio-visual media.] 

CMMF is streaming format and transport agnostic, enabling efficient use of multisource, multipath, and multi-access connectivity to improve cloud/network QoS, and rendered QoE across a number of current and emerging media streaming use cases. Including: 5G Multi-access, 5G Edge, Multi-CDN, Intra-CDN, Hybrid CDN-Peer and Peer-based delivery, Open Caching, and AL-FEC.
Figure 1 illustrates the ETSI CMMF Reference Architecture.
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Figure 1 CMMF Delivery Architecture Reference Points

Figure 1 shows three reference points between a CMMF encoder and CMMF decoder within an example delivery architecture. 
CMMF-CI: This reference point provides configuration information describing the location and relationship of the source and multisource coded or repair objects.  In one instantiation this reference point is described by the external transmission information (ETI). Such information may for example be provided in a streaming manifest or other file delivery manifest. 
CMMF-S: This reference point provides the source transport objects. For CMMF, these objects are unmodified from the original media data. Parts of these objects may be used by Object Recovery to recover source objects.
CMMF-CR: This reference point provides the multisource coded or repair transport objects. 

Figure 2 provides a highly simplified overview and example of how CMMF can be used to provide a multi-CDN overlay service compatible with standardized streaming formats, protocols and operations. 
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[bookmark: _Ref114696203][bookmark: _Toc136537269]Figure 2: CMMF Multisource System Overview

The CMMF architecture is applicable to Multi-CDN delivery and 5GMS Application Servers and Clients. 
Real world trial results demonstrate significant gains in average bitrate, reduced startup time and rebuffering events that directly impact client QoE. 
Figures 3 and 4 below illustrate one aspect of CMMF performance improvement in terms of Time-to-First-Byte (TTFB) and Number of Request Failures in a multi-CDN setting with and without CMMF multisource coding.
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Figure 3 Switched (single-path) Multi-CDN (time-to-first-byte (TTFB) and Number of Request Failures)
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Figure 4 CMMF Multisource coding Multi-CDN (time-to-first-byte (TTFB) and Number of Request Failures)

Proposal
It is proposed to consider ETSI CMMF as well as the technologies proposed for study in Tdoc S4-231204 and the related use cases in the context of 5G Media streaming as part of Rel-19 work. 
		Page: 1/4

		Page: 4/4
image1.png
Source Transport
Objects

Recovered Source
Transport Objects

A

Coded/Repair

Object Generation
(CMMF Encoder implied)

CMMF Sender

-CMMF-S:
-CMMF-Cl
v v
Coded/Repair CMMF-CR: Data Collection
Transport Objects

Object Recovery
(CMMF Decoder
implied)

CMMF Receiver





image2.png
A/V
encoders

Segment
packager

CMMF
encoder

Transport
HTTP/TCP

Quic

CMMF
FLUTE/ROUTE ;

decoder

WebRTC/FECFR
AME/RTP

ABR |
player

A/V
decoders




image3.png
Time-to-First-Byte (TTFB) (ms)

. .
s000
“
s
4000
0
g
Fl
() 25 ¢
3000 §
g
5
= 8
£
H
2000 o
15
M
1000
5
s
o 00
o
o
0
w000 20 w000 120 0000 120 o000
s, 2022 n'l, 2022 n'is 2022 an'ts, 2022

Date (UTC)

CONA(TTFS)
(CON A (Request Failures)
cons(rTs)
(CON 8 RequestFaiures)
concriFs)
(CON C (Request Faiures)




image4.png
‘Time-to-First-Byte (TTFB) (ms)

5

w0
w
»
o
»
!
25 e
}
o}
5
2
-
s
w0
o
s
o
.
o wan 20 wa 1 w0
3-8 e 2o 2o

Date (UTC)

—  owmraTry)

M (Roquest Faiure)




