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5	Review of existing orchestration solutions
5.1 	General
Editor’s Note: This is a placeholder section for some general text around orchestration
The professional broadcast industry uses a range of legacy and proprietary approaches that have been developed over many years to provide operational control. The lack of a consistent approach to interoperability has caused complexity in the architecture and integration of broadcast facilities. The Networked Media Open Specifications [x1] have been developed as a response to this problem as the industry transistions to an all-IP approach.”
5.2	AMWA Network Media Open Specification (NMOS)
The Networked Media Open Specifications (NMOS) [x1] is a family of specifications produced by the Advanced Media Workflow Association (AMWA) and are related to networked media for professional applications. They were created to help enable automation in live IP-based architectures through control plane APIs that are built on typical patterns used for web services (REST, publish-subscribe). NMOS specifications are increasingly being adopted for applications using SMPTE ST 2110, and are part of the EBU’s Technology Pyramid for Media Nodes [x2][x0]. 
[image: ]
Figure 5.2-1: EBU’s Technology Pyramid for Media Nodes
The most relevant NMOS specs to this task are as follows:
-	AMWA IS-04 allows media nodes (i.e. networked media devices) to register themselves, along with what they are (or are capable of) sending or receiving, and allows control applications to query this information.
-	AMWA IS-05 allows control applications to set up and remove connections between media nodes.
-	AMWA IS-07 provides a publish-and-subscribe channel for sending time-based events such as tally information.
-	AMWA IS-08 specifies how to handle audio channels in NMOS APIs.
-	The AMWA BCP-003 suite of specifications (including IS-10) covers secure communication and authorisation of NMOS APIs.
AMWA has defined a system template containing several building blocks in [y]. The system template contains four distinct layers, namely Media & Infrastructure, Control, Monitoring and Security. Figure 5.2-2 depicts Figure 3 from [y] for convenience.
[image: ]Figure 5.2-2: Networked Media Systems Template – Showing the Roles of NMOS (Figure 3 from [y])
The Control layer contains:
-	Provisioning, containing Discovery and Registration, Device Configuration and System Parameters.
-	Media Routing, containing Flow Connection, Audio Channel Mapping and Network Routing.
-	Operational Control functions (Service Control and Event & Tally).
The Media layer is subdivided into Production, Service and Flows. For the present study, the content within the Flows box is mostly of interest. Flows are configured and controlled using the Flow Connection tool from the Control layer.
Further details of NMOS can be found at [x1], and the specifications are documented at [zz].
To date NMOS has mostly been used with ST 2110 [] uncompressed multicast video and audio streams within wired facilities. However, NMOS can be used with other types of streams, including unicast. There is growing interest in other areas, such as professional audiovisual applications using compressed video, and where media is streamed between facilities over WAN connections (VSF WAN group). The project is investigating the possible relevance of NMOS within 5G media applications, and whether any extensions to the NMOS specs would be required.
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Minimum User Requirements to Build and Manage an IP-Based Media Facility using Open Standards & Specifications.
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II. Time and Sync

1. PTP monitoring with IETF RFC 8575 or RFC 8173
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4. Synchronisation of audio, video and data essences

lll. Operational Control

1. Discovery and Registration: AMWA 1S-04, BCP-002
2. Connection Management: AMWA 1S-05

3. Device Control: Open Methods and AMWA 1S-07
4. Audio Channel Mapping: AMWA 15-08

5. Topology discovery: LLDP

IV. Configuration and Monitoring
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2. Open configuration management
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3. Open monitoring protocols V. Security
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