
SA4-e (AH) MBS SWG post 116-e	S4aI221294
3rd February 2022 (online meeting)	revision of n/a
	CR-Form-v12.0

	PSEUDO CHANGE REQUEST

	

	
	26.805
	CR
	
	rev
	
	Current version:
	1.0.1
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	X



	

	Title:	
	[FS_NPN4AVProd] SMPTE audio metadata

	
	

	Source to WG:
	Dolby Labs.

	Source to TSG:
	S4

	
	

	Work item code:
	FS_NPN4AVProd
	
	Date:
	1/02/2022

	
	
	
	
	

	Category:
	B
	
	Release:
	17 

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	Missing information on SMPTE audio metadata

	
	

	Summary of change:
	 Adding information on SMPTE audio metadata

	
	

	Consequences if not approved:
	

	
	

	Clauses affected:
	2, 4.2.2.4

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	


Page 1


FIRST CHANGE
[bookmark: references][bookmark: _Toc88200042]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[bookmark: definitions][2]	3GPP TS 22.261: "Service requirements for the 5G system".
[3]	3GPP TS 22.263: "Service requirements for Video, Imaging and Audio for Professional Applications (VIAPA)".
[4]	3GPP TS 22.827: "Study on Audio-Visual Service Production".
[5]	M.P. Sharabayko, M.A. Sharabayko, J. Dube, JS. Kim, JW. Kim: "The SRT Protocol", draft-sharabayko-mops-srt-01
[6]	VSF: "Reliable Internet Stream Transport (RIST) Activity Group", 
[7]	VSF TR 06-1:2020 "Reliable Internet Stream Transport (RIST) Protocol Specification – Simple Profile", https://vsf.tv/download/technical_recommendations/VSF_TR-06-1_2020_06_25.pdf
[8]	VSF TR 06-2, "Reliable Internet Stream Transport (RIST) Protocol Specification – Main Profile", https://www.vsf.tv/download/technical_recommendations/VSF_TR-06-2_2020_03_24.pdf
[9]	NewTek: "NDI Encoding/Decoding", https://support.newtek.com/hc/en-us/articles/218109667-NDI-Encoding-Decoding
[10]	NewTek: "NDI Network Bandwidth, https://support.newtek.com/hc/en-us/articles/217662708-NDI-Network-Bandwidth
[11]	David Aleksandersen: "What is NDI® (Network Device Interface)?", https://newsandviews.dataton.com/what-is-ndi-network-device-interface
[12]	Kieran Kunhya and Ciro Noronha: "RIST and SRT: What’s the difference?", https://www.tvbeurope.com/ip-migration/rist-and-srt-whats-the-difference
[13]	Tofik Sonono: "Interoperable Retransmission Protocols with Low Latency and Constrained Delay: A Performance Evaluation of RIST and SRT", Masters Thesis, KTH Stockholm, 2019, 
[14]	EBU: "Minimum User Requirements to Build and Manage an IP-Based Media Facility", 15 July 2020, https://tech.ebu.ch/files/live/sites/tech/files/shared/tech/tech3371.pdf.
[15]	AMWA: "NMOS Overview", https://www.amwa.tv/nmos-overview.
[16]	EBU: "The Technology Pyramid For Media Nodes", .
[17]	EBU: "Technology Pyramid Media Node Maturity Checklist", September 2021, https://tech.ebu.ch/publications/technology-pyramid-media-node-maturity-checklist?rec=1.
[18]	AMWA: "NMOS Technical Overview", https://specs.amwa.tv/nmos/branches/main/docs/2.0._Technical_Overview.html.
[19]	AMWA: "Networked Media Systems – the Big Picture",
https://static.amwa.tv/networked-media-systems-big-picture-2021-03-05.pdf.
[20]	AMWA: "NMOS specification repository", https://specs.amwa.tv/nmos.
[21]	SMPTE ST 2110: "Professional Media over Managed IP".
[22]	IEEE 1588-2008: "Precision Time Protocol".
[23]	SMPTE ST 2022-1:2007: "Forward Error Correction for Real-Time Video/Audio Transport Over IP Networks".
[24]	SMPTE ST 2022-6:2012: "Transport of High Bit Rate Media Signals over IP Networks (HBRMT)",
[25]	SMPTE ST 2022-7:2019: "Seamless Protection Switching of RTP Datagrams".
[26]	SMPTE ST 2059-2:2015: "SMPTE Profile for Use of IEEE-1588 Precision Time Protocol in Professional Broadcast Applications".
[27]	SMPTE ST 2110-10:2017: "Professional Media Over Managed IP Networks: System Timing and Definitions".
[28]	SMPTE ST 2110-20:2017: "Professional Media Over Managed IP Networks: Uncompressed Active Video".
[29]	SMPTE ST 2110-22:2019: "Professional Media Over Managed IP Networks: Constant Bit-Rate Compressed Video".
[30]	SMPTE ST 2110-30:2017: "Professional Media Over Managed IP Networks: PCM Digital Audio".
[31]	SMPTE ST 2110-31:2018: "Professional Media Over Managed IP Networks: AES3 Transparent Transport".
[32]	IETF RFC 4585: "Extended RTP Profile for Real-time Transport Control Protocol (RTCP)-Based Feedback (RTP/AVPF)".
[33]	IETF RFC 8086: "GRE-in-UDP Encapsulation".
[34]	Ember+ control protocol, 
[35]	SMPTE ST 259:2008: "For Television — SDTV Digital Signal/Data — Serial Digital Interface".
[36]	SMPTE ST 292-1:2012: "1.5 Gb/s Signal/Data Serial Interface".
[37]	3GPP TR 26.925: "Typical traffic characteristics of media services on 3GPP networks".
[38]	Wikipedia: "MADI", last modified 19th April 2021, https://en.wikipedia.org/wiki/MADI
[39]	Wikipedia: "Time-Sensitive Networking", last modified 23rd June 2021, https://en.wikipedia.org/wiki/Time-Sensitive_Networking
[40]	AES67 / SMPTE ST 2110: "COMMONALITIES AND CONSTRAINTS", https://aimsalliance.org/wp-content/uploads/2019/04/AES67-SMPTE-ST-2110-Commonalities-and-Constraints-Updated-April-2019.pdf
[41]	IETF RFC 5104: "Codec Control Messages in the RTP Audio-Visual Profile with Feedback (AVPF)".
[42]	IETF RFC 4585: "Extended RTP Profile for Real-time Transport Control Protocol (RTCP)-Based Feedback (RTP/AVPF)".
[43]	ISO/IEC 13818‑1: "Information technology — Generic coding of moving pictures and associated audio information — Part 1: Systems".
[44]	IETF RFC 3550|STD 64: "RTP: A Transport Protocol for Real-Time Applications".
[45]	IETF RFC 8086: "GRE-in-UDP Encapsulation".
[46]	IETF RFC 2250: "RTP Payload Format for MPEG1/MPEG2 Video".
[47]	IETF RFC 7798: "RTP Payload Format for High Efficiency Video Coding (HEVC)".
[48]	OASIS: "MQTT Version 5.0", 7th March 2019, https://docs.oasis-open.org/mqtt/mqtt/v5.0/mqtt-v5.0.html
[49]	IETF RFC 6416: "RTP Payload Format for MPEG-4 Audio/Visual Streams".
[50]	SMPTE ST 2110-40:2018 "Professional Media Over Managed IP Networks: SMPTE ST 291-1 Ancillary Data"
[51]	SMPTE ST 291-1:2011 "Ancillary Data Packet and Space Formatting"
[52]	ITU-R BS.2076-2: "Audio Definition Model"
[53]	SCTE-104 2019a: “Automation System to Compression System Communications Applications Program Interface (API)”
[54]	SMPTE ST 2020-1:2014 “Format of Audio Metadata and Description of the Asynchronous Serial Bitstream Transport”
[55]	ITU-R BS.2125-0: "A serial representation of the Audio Definition Model"
[56]	AES67-2018: "AES standard for audio applications of networks - High-performance streaming audio-over-IP interoperability"
LAST CHANGE
4.2.2.4	ST 2110 for metadata (ST 2110-40 and ST-2110-41)
SMPTE ST 2110-40 [50] provides a mechanism for carriage over IP of SMPTE ST 291 [51] metadata that has traditionally been carried in the VANC (Vertical ancillary data) space of an SDI multiplex. Because ST 2110-40 [50] supports all ST 291 [51] payloads it is convenient in systems where metadata is being converted between IP and SDI domains. However, it is also limited by the constraints of ST 291 [51] ANC packets. Typical applications for ancillary metadata are:
· Carriage of timing markers for down-stream ad insertion.
· Enforcement of Digital Rights Management (DRM) restrictions on specific programs and regions.
· Carriage of audio metadata.
Ad insertion timing and DRM is typically achieved via requests defined SCTE-104 [52]. Audio metadata carriage over ST 291 [51] is defined in SMPTE ST 2020 [54].
The SMPTE ST 2110-41 updated standard, to be published in 2022, is not based on ST 291 [51] but rather provides a new metadata transport that is relatively unconstrained in terms of functionality or bandwidth limitations. While existing applications like synchronized subtitles (closed captions) are in scope, audio metadata is expected to be one of the first applications to use ST 2110-41 [50].
Immersive and personalized audio requires the conveyance of a document describing the audio elements in the stream. This is a departure from current practice where the audio stream configuration (monaural, stereophonic, multi-channel) is inferred from the number of audio channels. The Audio Definition Model [52] provides these metadata and is used in file-based immersive audio production today. Serial ADM [53] builds on ADM by providing a frame-based serialization method. A proposal was submitted to SMPTE to define a packing method for Serial ADM [53] in ST 2110-41 thus enabling the carriage of advanced audio bundles over IP infrastructure. While the repetition rates for Serial ADM [53] is not limited, it is expected that the video frame rate will be typically used. Using 50 fps, a typical multi-language use-case requires a bit rate of 8 Mbps. As the metadata is required to render the audio at the endpoint, the QoS requirements defined in AES67 [56] apply.
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