[image: Text

Description automatically generated]                   ISO/IEC JTC 1/SC 29/WG 2 N168


ISO/IEC JTC 1/SC 29/WG 2
MPEG Technical requirements 
Convenorship: SFS (Finland)



Document type:	Output Document

Title:	Call for Proposals for Encoder and Packager Synchronisation

Status:	Approved

Date of document:	2021-01-21

Source:	ISO/IEC JTC 1/SC 29/WG 2

 Expected action:	None

 Action due date:	None

No. of pages:	15 (with cover page)

Email of Convenor:	igor.curcio@nokia.com

Committee URL:	https://sd.iso.org/documents/ui/#!/browse/iso/iso-iec-jtc-1/iso-iec-jtc-1-sc-29/iso-iec-jtc-1-sc-29-wg-2

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION
ORGANISATION INTERNATIONALE DE NORMALISATION
ISO/IEC JTC 1/SC 29/WG 2
MPEG TECHNICAL REQUIREMENTS

ISO/IEC JTC 1/SC 29/WG 2 N 0168
Online - January 2022


	Title
	Call for Proposals for Encoder and Packager Synchronisation

	Source
	WG 2, MPEG Technical Requirements

	Status
	Approved

	Serial Number
	21298


Table of Contents
1	Introduction	3
2	Who may participate	4
3	Code of conduct and rules of engagement	4
4	Source code and IPR	4
5	Testing Fee	5
6	Definitions	5
7	Documents of CfP package	5
7.1	Input contribution	5
8	Submission Process	6
8.1	CfP Time Line table	6
8.2	Envisioned Timeline for Encoder Synchronization standard	6
8.3	Register your participation	6
9	Core Experiments and Evaluation	7
10	Call Administrator	7
11	Email reflector	7
12	Copyright Header for Encoder Synchronization Software	7
13	References	8
Annex A Evaluation Excel SHEET	9

[bookmark: _Toc52531753][bookmark: _Toc52531986][bookmark: _Toc52544142][bookmark: _Toc52792751][bookmark: _Toc53062019][bookmark: _Toc53064445][bookmark: _Toc53557972][bookmark: _Toc52531754][bookmark: _Toc52531987][bookmark: _Toc52544143][bookmark: _Toc52792752][bookmark: _Toc53062020][bookmark: _Toc53064446][bookmark: _Toc53557973][bookmark: _Toc93610216]Introduction
Encoder and packager synchronisation are key techniques that allow service providers to deploy stable and robust live video streaming systems. In the case of encoding CMAF, DASH and HLS content, often many representations need to be encoded in parallel. Thus, encoder synchronisation allows for distributing workloads over multiple encoders and/or packagers and to provide redundant workflows. In typical workflows ABR encoders get an input signal that already has some timing information. The main goal is to be able to use this information and other information to encode tracks in parallel and in distributed workflows, both for video on demand and live cases. 

MPEG members organized a workshop to solicit feedback and discussion on this topic, this workshop was attended by over 100 members representing different parts of the media streaming industry such as broadcasters, content providers, technology providers and cloud service providers. The notes and web-page of the meeting is available [3]. Based on this workshop requirements and use cases were developed to be used in the standardization effort [2].

Beyond the distributed and synchronised encoding for OTT workflows such as based on Common Media Application Format, also distributed storage of large collection of CMAF/DASH based assets is in scope. Such stored assets may possibly originate from redundant workflows with more than one synchronized encoder and packager.

This Call for Proposal is soliciting proposals to define encoder & packager synchronisation and asset storage framework that addresses the identified use cases and requirements [1]. It aims to be complementary to CMAF, DASH and other MPEG standards and facilitate more robust and efficient content encoding workflows for both live and on-demand cases. Also, cases that involve additional network or cloud-based processing are not pre-cluded.

The Encoder and packager synchronisation framework will define preferred ways of generating content from distributed sources based on existing MPEG standards such as Common Media Application Format, MPEG-DASH and potentially other standards and specifications (for final requirements and use cases see [1]).  The goal is to enable redundant live and VoD content generation setups that produce synchronised content and are robust to failures and loss of input in one or more of the components in the setup.
The Encoder and packager synchronisation framework may also define and reference other metadata that can be carried in existing MPEG standards. 
The encoder synchronisation and packager framework may also define some API’s and new message exchange formats.
In addition, solutions for storing media assets at scale are solicited, such assets may be generated by setups in the synchronised encoder/packager framework. Efficient and reliable storage with targetted use cases is therefore also in scope of this CfP. The asset storage solution therefore enables live-to-vod and vod-to-live use cases taking advantage of the encoder synchronisation framework.  

[bookmark: _Toc93610217]Who may participate 
Proponents that respond to this call may include any persons whether they are or are not accredited delegates of ISO/IEC JTC1/SC29/WG3. However, all proponents are required to attend the meetings at which their respective proposals are evaluated. The meeting during which proposals are evaluated is identified with an * in Table 1 and Table 2. A one-time invitation may be extended to proponents to participate in the evaluation process if the proponent is not an accredited delegate of ISO/IEC JTC1/SC29/WG3. If the proponents technology is accepted into the Working Draft of the Standard, then the proponents are required to participate in meetings identified with a † in Table 1 and Table 2. In such a case where the technology is accepted from a proponent who is not an accredited delegate of ISO/IEC JTC1/SC29/WG3, the proponent is expected to initiate the process to join their National Body committees in order to become accredited to participate in subsequent meetings of WGN. Information for how to join National Body committees and to become an accredited delegate for ISO/IEC JTC1/SC29/WG3 is available at How to Get Involved.
[bookmark: _Toc93610218]Code of conduct and rules of engagement
All participants shall be required to familiarize themselves with relevant ISO Policies and Procedures, including in particular ISO Code of Conduct, ISO Declaration for Participants in ISO Activities, ISO Privacy and Copyright policy, and ISO Policy on Communication of Committee Work, and to consent to be bound by these policies.

[bookmark: _Toc93610219]Source code and IPR
Proponents are advised that, upon acceptance for further evaluation, it will be required that certain parts of any technology proposed to be made available in source code format to participants in the core experiments process and for potential inclusion in the prospective standard as reference software. When a particular technology is a candidate for further evaluation, commitment to providing such software is a condition of participation. The software shall produce comparable results to those submitted to the test. Additionally, submission of improvements (bug fixes, etc.) is encouraged.

•	Proponents are encouraged (but not required) to allow MPEG members to have access, on a temporary or permanent basis, to their source code.
•	Proponents are encouraged to submit a statement about the programming language in which the software is written, e.g., PHP, Node.js, or Python, and the platform(s) on which the binaries were compiled. Note that low-level programming optimizations such as assembly code/intrinsics and external compression libraries are discouraged.


Furthermore, proponents are advised that this Call is being made subject to the common patent policy of ITU-T/ITU-R/ISO/IEC (refer to www.itu.int/ITU-T/dbase/patent/patent-policy.html or Appendix I of ISO/IEC Directives Part 1).  

[bookmark: _Toc93610220]Testing Fee
Participation in the CfP will not be associated with any fee.
[bookmark: _Toc53062022][bookmark: _Toc53064448][bookmark: _Toc53557975][bookmark: _Toc53062023][bookmark: _Toc53064449][bookmark: _Toc53557976][bookmark: _Toc53062024][bookmark: _Toc53064450][bookmark: _Toc53557977][bookmark: _Toc53062025][bookmark: _Toc53064451][bookmark: _Toc53557978][bookmark: _Toc53062026][bookmark: _Toc53064452][bookmark: _Toc53557979][bookmark: _Toc220647734][bookmark: _Toc3553473][bookmark: _Toc93610221] Definitions
The definitions for terms associated with this Call for Proposals are found in [1] and [2].
[bookmark: _Toc93610222]Documents of CfP package 
The CfP package provided by proponents shall be a zip file including documents for requirements, use cases, test and evaluation procedures, licenses to test content, information for how to access test content, instructions for how to formulate results, forms for providing results including excel spreadsheet with the requirement evaluation, information about methodology for core experiments if planned. The CfP package shall be a complete and standalone package.

A valid proposal should include all listed items in this section as part of the submission.
 
The following items are required as part of the submission:
· A description of the encoder synchronisation framework and techniques for achieveing encoder and packager synchronization
· The specification of the interfaces and metadata
· A description of the data formats for media data and metadata usage 
· Example workflows that depict the usage of the framework, e.g., to realize a selected set of use cases as use cases defined in [2]
· Excel sheet with evaluation filled in based on Annex A
Submissions that are incomplete or delivered late will not be considered.
[bookmark: _Toc93610223]Input contribution
Each proposal must be described in an input contribution to the 138th  MPEG meeting and should at least include the following elements:
1. A detailed technical description of the proposed technology.
2. A description of how the proposal fulfills the requirements and use cases as listed in the use cases and requirements document [2].
3. A description of which parts of the proposed technology would be standardized by MPEG, preferably accompanied by draft specification text.
4. The package may include source code following requirements as defined in section 4.
[bookmark: _Toc52531758][bookmark: _Toc52531991][bookmark: _Toc52544147][bookmark: _Toc52792756][bookmark: _Toc53062029][bookmark: _Toc53064455][bookmark: _Toc53557982][bookmark: _Toc52531759][bookmark: _Toc52531992][bookmark: _Toc52544148][bookmark: _Toc52792757][bookmark: _Toc53062030][bookmark: _Toc53064456][bookmark: _Toc53557983][bookmark: _Toc52531760][bookmark: _Toc52531993][bookmark: _Toc52544149][bookmark: _Toc52792758][bookmark: _Toc53062031][bookmark: _Toc53064457][bookmark: _Toc53557984][bookmark: _Toc52531761][bookmark: _Toc52531994][bookmark: _Toc52544150][bookmark: _Toc52792759][bookmark: _Toc53062032][bookmark: _Toc53064458][bookmark: _Toc53557985][bookmark: _Toc52531762][bookmark: _Toc52531995][bookmark: _Toc52544151][bookmark: _Toc52792760][bookmark: _Toc53062033][bookmark: _Toc53064459][bookmark: _Toc53557986][bookmark: _Toc52531763][bookmark: _Toc52531996][bookmark: _Toc52544152][bookmark: _Toc52792761][bookmark: _Toc53062034][bookmark: _Toc53064460][bookmark: _Toc53557987][bookmark: _Toc52531764][bookmark: _Toc52531997][bookmark: _Toc52544153][bookmark: _Toc52792762][bookmark: _Toc53062035][bookmark: _Toc53064461][bookmark: _Toc53557988][bookmark: _Toc52531765][bookmark: _Toc52531998][bookmark: _Toc52544154][bookmark: _Toc52792763][bookmark: _Toc53062036][bookmark: _Toc53064462][bookmark: _Toc53557989][bookmark: _Toc3553474][bookmark: _Toc93610224]Submission Process
[bookmark: _Toc93610225]CfP Time Line table
Each entry in the table is described in a section below. WG 3 is the SC 29 working group WG 3 on MPEG Systems

	Meeting
	Date 
	Who
	Action

	137
	2021/01/21
	WG 2
	Issue Call for Proposals package

	138
	2022/04/10
	proponents
	Registration deadline

	138
	2022/04/17
	proponents
	Deadline for submission of description of the proposals

	138
	2022/04/25 – 2022/04/29
	WG 3
	Evaluation of the proposals WD 

	
	2023/07/XX
	WG 3
	Final Draft International standard may be anticipated


[bookmark: _Toc3553476][bookmark: _Toc220647740]
[bookmark: _Ref61377188][bookmark: _Ref61376823][bookmark: _Ref61377107]Table 1 – CfP Time Line.
[bookmark: _Toc93610226]Envisioned Timeline for Encoder Synchronization standard
It is envisioned that the timetable for progress of the standard will be as follows:
	meeting
	Date
	Action

	2
	2022-01-11
	                 CfP

	138
	2022-04-25
		evaluation

	139*
	2022-07-20
	 	     WD

	140†
	2022-10-11
	                   CD

	141†
	2023-01-30
	                   DIS

	143†
	2023-07-01
	                  FDIS


[bookmark: _Ref61377201]Table 2 - Standardization Time Line (*Indicates attendance at the meeting is required. †indicates attendance is required if technology is selected to be included in the Working Draft.)
[bookmark: _Toc93610227]Register your participation 
Proponent must register on or before the date shown in the CfP Time Line table above an intention to participate in the CfP. Registering an intent is not binding and registered parties are not required to submit proposals. However, parties that do not register will not be able to submit proposals. Register by sending an email to Dr. YK Lim (Convenor, WG3 MPEG Systems, yklwhite@gmail.com) and cc Dr. Igor Curcio igor.curcio@nokia.com (Convenor WG2 MPEG Requirements). Email should indicate 
· Company name
· Contact name and contact email address
· The envisioned scope of the proposal

[bookmark: _Toc3553477]After registration, the proponent will receive a “ProponentID” (<Proponent_ID>) for use in submission.
[bookmark: _Toc53062045][bookmark: _Toc53064471][bookmark: _Toc53557998][bookmark: _Toc53062046][bookmark: _Toc53064472][bookmark: _Toc53557999][bookmark: _Toc52531786][bookmark: _Toc52532016][bookmark: _Toc52544172][bookmark: _Toc52792781][bookmark: _Toc53062056][bookmark: _Toc53064482][bookmark: _Toc53558015][bookmark: _Toc52531787][bookmark: _Toc52532017][bookmark: _Toc52544173][bookmark: _Toc52792782][bookmark: _Toc53062057][bookmark: _Toc53064483][bookmark: _Toc53558016][bookmark: _Toc220647745][bookmark: _Toc3553486][bookmark: _Toc93610228]Core Experiments and Evaluation

Subsequent to selecting technology and creating a first Working Draft (WD), a collaborative development of the work will occur. If the technology selected from the CfP does not address all requirements, or to the extent that the CfP does not permit evaluation and selection of technology that addresses all requirements, then technology that addresses the remaining requirements shall be incorporated via the Core Experiment process. Currently no recommendations on core experiments are provided, more details may be developed after the call.

The proposals will be evaluated based on their fulfillment of the use cases and requirements. Each proposal shall be evaluated based on each use case and requirement in the use cases and requirements document [2]. An excel sheet for this evaluation is attached as annex to this CfP.

[bookmark: _Toc220647752][bookmark: _Toc3553487][bookmark: _Toc220647754]
[bookmark: _Toc52531789][bookmark: _Toc52532019][bookmark: _Toc52544175][bookmark: _Toc52792784][bookmark: _Toc53062059][bookmark: _Toc53064485][bookmark: _Toc53558018][bookmark: _Toc52531790][bookmark: _Toc52532020][bookmark: _Toc52544176][bookmark: _Toc52792785][bookmark: _Toc53062060][bookmark: _Toc53064486][bookmark: _Toc53558019][bookmark: _Toc220647753][bookmark: _Toc3553488][bookmark: _Toc93610229]Call Administrator
For any questions related to this Call for Proposals or associated evaluation procedures please contact:

Dr. Youngkwon Lim
Convenor of ISO/IEC JTC 1/SC 29/WG 3
yklwhite@gmail.com

Dr. Igor Curcio
Convenor of ISO/IEC JTC 1/SC 29/WG 2
Igor.curcio@nokia.com


[bookmark: _Toc93610230]Email reflector
The e-mail reflector associated to this call is: synched-encoding@lists.aau.at and registration is possible,  registration is possible on https://lists.aau.at/mailman/listinfo/synched-encoding
[bookmark: _Toc53558023][bookmark: _Toc53558024][bookmark: _Toc53558025][bookmark: _Toc53558026][bookmark: _Toc53558036][bookmark: _Toc53558039][bookmark: _Toc53558042][bookmark: _Toc53558043][bookmark: _Toc53558044][bookmark: _Toc53558045][bookmark: _Toc53558055][bookmark: _Toc53558058][bookmark: _Toc53558061][bookmark: _Toc53558062][bookmark: _Toc53558063][bookmark: _Toc53558064][bookmark: _Toc53558074][bookmark: _Toc53558077][bookmark: _Toc53558080][bookmark: _Toc53558081][bookmark: _Toc53558082][bookmark: _Toc53558083][bookmark: _Toc53558084][bookmark: _Toc53558085][bookmark: _Toc53558086][bookmark: _Toc53558087][bookmark: _Toc53558088][bookmark: _Toc53558089][bookmark: _Toc53558090][bookmark: _Toc53558091][bookmark: _Toc53558092][bookmark: _Toc53558117][bookmark: _Toc53558118][bookmark: _Toc53558119][bookmark: _Toc53558120][bookmark: _Toc53558121][bookmark: _Toc53558122][bookmark: _Toc53558123][bookmark: _Toc53558124][bookmark: _Toc53558134][bookmark: _Toc53558135][bookmark: _Toc53558136][bookmark: _Toc93610231]Copyright Header for Encoder Synchronization Software

All Reference Software files shall contain the following header:

##########################################################################
This software module was originally developed by

in the course of development of ISO/IEC XXXXX for reference purposes and 
its performance may not have been optimized. This software module is an 
implementation of one or more tools as specified by the ISO/IEC XXXXX
standard. ISO/IEC gives you a royalty-free, worldwide, non-exclusive, 
copyright license to copy, distribute, and make derivative works of this 
software module or modifications thereof for use in implementations or 
products claiming conformance to ISO/IEC standards incorporating ISO/IEC
XXXXX reference software and which satisfy any specified conformance
criteria of that standard. 

Those intending to use this software module in products are advised that its 
use may infringe existing patents and that the license in the previous 
paragraph grants no licenses under such patents. ISO/IEC have no liability
for use of this software module or modifications thereof.

Copyright is not released for products that do not conform to an ISO/IEC 
standard.

<CN> retains full right to modify and use the code for its own purpose, 
assign or donate the code to a third party and to inhibit third parties 
from using the code for products that do not conform to ITU Recommendations 
and/or ISO/IEC International Standards.

This copyright notice must be included in all copies or derivative works.

Copyright (c) ISO/IEC 202X.

[bookmark: _Toc93610232]References
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[bookmark: _Ref286044240][bookmark: _Toc93610233] Evaluation Excel SHEET
Below are the entries of the evaluation excel sheet to be filled in by a proponent. If more space for explanation is needed a proponent can refer to the respective contribution.

	evaluation form CfP on encoder synchronization
	
	
	

	1.1   General Specification requirements
	remark
	fulfilled Y/N
	explanation

	1.      The specification shall be a self-contained document standardized in ISO/IEC containing both guidelines and normative statements to achieve the requirements in this document.
	check if spec text exists and if it  contains normative statements
	
	

	2.      The specification shall emphasize and focus on the use of existing MPEG standards
	check if text emphasizes using existing MPEG standards or not
	
	

	3.       The specification shall not emphasize and focus on specific protocol related aspects not related to MPEG standards. The assumption is that organisations outside of MPEG will develop such protocol specific aspects.
	text may include statements on the protocol, but preferably not normative
	
	

	
	
	
	

	1.2   Encoder Synchronisation requirements
	
	
	

	4.      The specification shall support cases when there are more than one redundant encoder to synchronize.
	
	
	

	5.      The specification shall enable the case when sources to encoders may be delayed relative to each other (e.g., direct fiber vs transcoded satellite feed). 
	explanation is needed how this can be supported
	
	

	6.      The specification shall enable the case when the sources to encoders may be differently encoded. For example, the primary sources may be compressed with a lossless codec such as JPEG2000 or JPEG-XS while the secondary source can be a high-rate HEVC video 
	explanation how such different inputs would be processed is needed
	
	

	7.      The specification shall enable the case when there is not any time signalling present in the (mezzanine) input signal to the encoder 
	explanation is needed if this is supported
	
	

	8.      The specification shall support the case when encoders may fail and restart (re-join) later again, or encoders join or leave a session again. 
	explanation is needed if this is supported
	
	

	9.      The specification shall not require proprietary boxes in the ISO Base Media file format.
	explanation is needed if this is supported
	
	

	10.  The specification shall enable using multiple redundant inputs without the same presentation time stamp for corresponding frames and/or different presentation times at the segment boundaries. 
	explanation is needed if this is supported
	
	

	11.  The specification shall provide methods for achieving synchronisation of the output of the encoder. 
	explanation is needed if this is supported
	
	

	12.  The specification shall support distributed encoding of parts of a bit-rate ladder or parts of a presentation. 
	explanation is needed if this is supported
	
	

	13.  The specification shall enable the case when segments produced by different encoders for the same interval are not bit-identical. 
	explanation is needed if this is supported
	
	

	14.   The specification shall define methods for identification of segments covering interchangeable content/encodings that are not bit-identical. 
	explanation is needed if this is supported
	
	

	15.  The specification shall define guidelines for synchronisation of audio and video segments, taking into account specific aspects of audio such as support for pre-roll and encoding from different samples introducing different audio encoder/decoder state. 
	explanation is needed if this is supported
	
	

	16.  The specification shall not require exact system clock synchronisation (< 1 ms) of the systems/hardware of the encoder. 
	explanation is needed if this is supported
	
	

	17.  The specification shall enable encoder and packager synchronisation support when the system clock synchronisation is within reasonable bounds; bounds up to at least including +-100ms shall be supported (as this can be achieved in most practical (cloud) setups). 
	explanation is needed if this is supported
	
	

	18.  The specification shall support leap seconds. 
	explanation is needed if this is supported
	
	

	19.  The specification shall define how the media presentation times, based on internal media clocks are calculated with the goal of synchronisation of different tracks and video frames. 
	explanation is needed if this is supported
	
	

	20.  The specification shall support encoder synchronisation on output with frames synchronised based on presentation time stamps and aligned segment boundaries.
	explanation is needed if this is supported
	
	

	21.  The specification shall support at least a subset of input formats like SDI, HD-SDI, SMPTE 2110, MPEG-2 TS and other such as RTMP, RIST.
	explanation is needed if this is supported
	
	

	22.  The specification shall enable the case when signals in the input to the encoder arrive from different media and with a different latency (e.g. primary over fiber, secondary over satellite etc...) and the secondary signal is to be used as a backup.
	explanation is needed if this is supported
	
	

	23.  The specification shall enable both Video on Demand and Live use cases
	both VoD and live setups should be detailed in the proposal
	
	

	24.  The specification shall enable the recording and storing of encoder output for a live use case
	explanation is needed if this is supported
	
	

	25.  The specification shall define/support the option to target optimization for the Video on Demand case that do not apply to live.
	explanation is needed if this is supported
	
	

	26.  The specification shall  support the case where the communication between encoders is enabled.
	explanation is needed if this is supported
	
	

	27.  The specification shall support the case when there is no communication between encoders.
	explanation is needed if this is supported
	
	

	28.  The specification shall support additional  functionality for ad insertion solutions, such as the insertion of splice points, IDR frames and/or segment boundaries. These shall not break the solution for encoder synchronisation. 
	explanation is needed if this is supported
	
	

	29.  The specification shall support segment boundary alignment of different tracks at the output.
	explanation is needed if this is supported
	
	

	30.  The specification shall support synchronised timed metadata carriage.  
	explanation is needed if this is supported
	
	

	
	
	
	

	1.3   Packager Synchronisation requirements
	
	
	

	
	
	
	

	31.  The specification shall enable packager synchronisation for geo-distributed setups, where the output manifest and segments of the packagers does not introduce inconsistencies in the timeline or retro-active changes. 
	explanation is needed if this is supported
	
	

	32.  The specification shall support Packager synchronisation when encoder synchronisation is applied. Such simpler packagers that need not rewrite the timestamps are typically more robust. 
	explanation is needed if this is supported
	
	

	33.  The specification shall enable Packager synchronisation when encoder synchronisation is not (fully) applied, and the packager may apply some changes to the timeline.
	explanation is needed if this is supported
	
	

	34.  The specification shall describe the need for atomic read/write operations and trade-off between consistency, availability and tolerance to partition. Most packagers need to index segments using a segment index or a database, the specification shall describe in detail how such operations may affect packager synchronisation.
	explanation is needed if this is supported
	
	

	35.  The specification shall enable packager synchronisation for integer and non-integer (e.g., fractional) frame rates. 
	explanation is needed if this is supported
	
	

	36.  The specification shall not preclude additional communication with ad insertion solutions and shall not break client playout of the output formats that target the player in such cases.
	explanation is needed if this is supported
	
	

	37.  The specification shall support synchronisation and segment boundary alignment of timed metadata and timed text as to provide timed text and timed metadata to clients. 
	explanation is needed if this is supported
	
	

	38.  The specification shall not require strict system clock synchronisation of the system running the packager. Systems shall at least support system clock synchronisation boundaries up to +-100 ms. 
	explanation is needed if this is supported
	
	

	39.  The specification shall support the case where SCTE-35 metadata is packaged, and segments or timelines may need to be altered based on SCTE-35 based information
	explanation is needed if this is supported
	
	

	40.  The specification shall not require the use of client-side solutions for mitigation upstream failures (e.g., multiple base URL client steering), as these are not implemented consistently throughout devices.
	explanation is needed if this is supported
	
	

	41.  The specification shall describe specific aspects related to audio/video sync for different audio codecs. This includes sample rate, edit list, pre-roll audio encoder state that may work slightly different as when compared to the video coder.
	explanation is needed if this is supported
	
	

	42.   The specification shall at least support popular output streaming formats to players such as MPEG-DASH and HTTP Live Streaming.
	explanation is needed if this is supported
	
	

	43.  The specification shall support cases when inter-packager communication is possible.
	explanation is needed if this is supported
	
	

	44.  The specification shall support cases when there is no inter-packager communication possible.
	explanation is needed if this is supported
	
	

	45.  The specification shall support the case when different packagers or origins may have a missing segment in one receiver but not in the other.
	explanation is needed if this is supported
	
	

	46.  The specification shall support the case when packagers may fail and restart (re-join) later again, or packagers join or leave a session again. 
	explanation is needed if this is supported
	
	

	47.  The specification shall be agnostic to encryption or DRM systems, details on how this is achieved shall be provided in the specification text.
	explanation is needed if this is supported
	
	

	1.4   Requirements on communication between Encoder and packager/origin 
	
	

	48.  The specification shall support ingest/communication between an encoder and packager/origin based on well-defined existing industry specifications targeting such applications. 
	explanation is needed if this is supported
	
	

	49.  The specification shall enable push-based transmission of media data segment from the encoder to the origin/packager.
	explanation is needed if this is supported
	
	

	1.5   Requirements for Content storage 
	
	
	

	The specification shall also meet the following requirements for content storage.
	
	
	

	50.  The specification shall support describing content stored for either a VoD or Live presentation using an external file, e.g., a specific manifest 
	explanation is needed if this is supported
	
	

	51.  The specification shall support describing content stored for either a VoD or Live presentation using an internal identifier, e.g., a stream or group identifier 
	explanation is needed if this is supported
	
	

	52.  The specification shall enable both single track per file and single segment per file storage
	explanation is needed if this is supported
	
	

	53.  The specification shall support sequences of presentations. The specification shall enable linking these tracks explicitly or implicitly.
	explanation is needed if this is supported
	
	

	54.  The specification shall support directory structure/ organisation of the storage archive. 
	explanation is needed if this is supported
	
	

	55.  The specification shall support storage of timed metadata (both inband emsg and timed metadata track).
	explanation is needed if this is supported
	
	

	56.  The specification shall support/define the option of signalling or fixing gaps, if content was received with gaps those gaps may either be repaired or explicitly signalled.
	explanation is needed if this is supported
	
	

	57.  The specification shall support/define the option of repairing, appending, replacing parts of content.  
	explanation is needed if this is supported
	
	

	58.  The specification shall describe in guidelines how support in typical cloud storage systems may work and how the solution fits with existing APIs for cloud-based storage solutions
	explanation is needed if this is supported
	
	

	59.  The specification shall support efficient and fast indexing of segments and content, for live, VoD and Live-to-VoD cases.
	explanation is needed if this is supported
	
	

	60.  The specification shall support the recording and storing of encoder/packager output for a live use case.
	explanation is needed if this is supported
	
	

	61.  The specification for content storage shall be based on existing MPEG specifications to the largest extent possible
	explanation is needed if this is supported
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Additional Questions/Criteria
	
	
	

	is this solution supported in commercial products?
	
	
	

	is this solution supported in open source products?
	
	
	

	Is the source code/example implementation available
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