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Abstract: This contribution describes the Programme Making and Special Events (PMSE) vertical.
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Discussion
The requirements from the PMSE vertical are more stringent than the ones commonly considered for the 5G use case Ultra-Reliable and Low Latency Communication (URLLC), i.e. end-to-end latencies below 1 ms and high reliability for isochronous packet transmission. In fact, even though the support of continuous streaming of packets is essential for any media application, the ability to have all devices tightly synchronized and the support of a reliable multicast connection are additional key requirements that PMSE applications require for seamless operation.
Note: a high-level description of the PMSE ecosystem and some relevant use cases were presented (S1-172381) at the 3GPP SA-1 #78 meeting in Porto.
Proposal
------------------------- START OF PROPOSED CHANGES ----------------------------

------------------------- Start of Change 1 ----------------------------

5.X	PMSE
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.X.1	Description of vertical
5.X.1.1	Overview
The Programme Making and Special Events (PMSE) industry is the main driver behind professional equipment for the culture and creative industry (CCI). The PMSE industry comprises all kind of production, event and conference technologies. It can be categorised into audio (e.g. microphones, in-ear monitor), video (e.g. cameras, displays and projectors) and stage control systems.
In today’s typical professional live production setups, lot of wireless PMSE equipment is in use. For instance, artists on stage use wireless microphones in combination with wireless in-ear monitoring systems. Another example is the delivery of live content from wireless cameras to big video panels placed around the stage. Every wireless audio/video link is composed of one transmitter and its destined receiver, which provides the input data for the further processing chain, or in case of an in-ear monitor system the audio stream for the artist on stage.
From a PMSE point of view, the complete on-site 5G system may be seen as part of a local high quality PMSE network (see Figure 5.X.1-1), processing audio and video data streams with a guaranteed quality of service regarding latency, audio/video quality, number of wireless links per site and reliability, as well as control data for remote control of wireless devices. Such local, high-quality wireless networks for audio and video are relevant for all kind of live production sites, such as concerts, TV shows, sports events, theatres and musicals, press conferences, and electronic news gathering.
The live event scenario, based on a local high-quality wireless network, offers the possibility to establish new kinds of audience services, e. g. individualized audio mixes or different camera angles, both of which provide new means of user experience. The respective content can be received with future standard consumer hardware (e.g. smartphones). These services also might help people with impaired vision or hearing to follow live events.


Figure 5.X.1-1: Vision of PMSE applications within 5G
In the following, some of the most relevant PMSE use cases are described and analysed in detail. These use cases can be mapped to relevant PMSE application areas as shown in Table 5.X.1-1.
Table 5.X.1-1: Mapping of the considered use cases (columns) 
to PMSE application areas (rows).
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	High Data Rate Video Streaming
	Immersive Audio
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1.1.1.1 Major challenges and particularities
Major general challenges and particularities of the PMSE industry include the following aspects:
1. There is not only a single class of use cases, but there are several different use cases with a wide variety of different requirements. This implies the need for adaptability and scalability of the 5G system.
2. Typical PMSE deployment scenarios are confined in a local geographical area and show short-term (e.g. from some hours to some weeks) to long-term (e.g. from some months to some years) durations.
3. Typical professional live production setups come with stringent requirements in terms of end-to-end latency, communication service availability, communication service reliability, jitter, audio/video quality, number of wireless links per site, and synchronicity. Failures of wireless links during a live event or a live production are unacceptable for the CCI and their customers. Therefore, additional efforts towards improved transmission robustness and a more effective interference management have to be considered.
4. For reliable operation of the wireless equipment, professional PMSE requires controlled interference environments, e. g. through appropriate spectrum access and interference mitigation techniques.
5. There is a growing demand from the end users for new and more differentiated services. Examples are augmented reality (AR), virtual reality (VR) and other new immersive experiences. These services will require increasing spectrum availability.
6. Use cases of typical PMSE applications, as described in the following sections, are not yet covered by the technical requirements of the ongoing discussions within Media & Entertainment (M&E) sector by 3GPP. This is because, so far, the M&E sector has focused only on media distribution and reception rather than on production and live audio/video production that brings in requirements of an URLLC use-case.
7. 5G systems need to support private network deployment and operation within an event location. This is required by many PMSE operators for security, liability, availability and business reasons. Nevertheless, standardised and flexible interfaces shall be supported for seamless interoperability and seamless handovers between 5G PLMNs and private 5G deployments.
8. The 5G system shall be able to support continuous monitoring of the current network state in real-time, to take quick and automated actions in case of problems, and to conduct efficient root-cause analyses in order to avoid any undesired interruption of the A/V content production, which may incur huge financial damage. Particularly, if a third-party network operator is involved, accurate run-time SLA monitoring is needed as the basis for possible liability disputes in case of SLA violations (see subclauses 4.3.4.2 and 4.3.4.3).

------------------------- End of Change 1 ----------------------------

Start of Change 2
3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
AR	Augmented Reality
A/V	Audio / Video
CCI	Culture and Creative Industry
	PMSE	Programme Making and Special Events
PLMN	Public Land Mobile Network
SLA	Service Level Agreement
	VR	Virtual Reality
End of Change 2
--------------------------------------- END OF PROPOSED CHANGES ---------------------------------------
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