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**** First Change ****
5.2.5.5	Key Issue #4: Remote camera configuration and remote control
Editor’s Note: This clause should study the needs for (remote) camera configuration and camera control. The (remote) camera configuration and camera control application aspects are defined by other organizations like NMOS. Camera configuration refers to procedures and parameters to configure a camera e.g. encoders and/or decoders and media protocols (IP addresses, ports, transport protocol, etc). Camera Control refers to procedures to change setting during capturing, e.g. pan–tilt–zoom, iris, etc.
Editor’s Note: Existing NMOS standard extensively uses the HTTP REST model. For camera configuration (as example device), IS-05 requires that the camera exposes HTTP REST APIs and hosts an HTTP server. For camera control using IS-07, the camera can either expose an HTTP REST API or receive the messages via WebSockets or MQTT,
Outcome: Recommendations on protocol options and features.
**** Next Change ****

[bookmark: _Toc68098707]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".
[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", https://www.videoservicesforum.org/RIST.shtml
[7]	VSF TR 06-1: "Reliable Internet Stream Transport (RIST) Protocol Specification – Simple Profile", https://vsf.tv/download/technical_recommendations/VSF_TR-06-1_2018_10_17.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, http://kth.diva-portal.org/smash/get/diva2:1335907/FULLTEXT01.pdf
[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", https://tech.ebu.ch/publications/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, https://github.com/Lawo/ember-plus
[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, 2021, MADI, last modified 19th April 2021, https://en.wikipedia.org/wiki/MADI
[39]	Wikipedia, 2021, 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) ".


****Last  Change ****
