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Classification of the Work Item and linked work items
2.1
Primary classification
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Justification

The 3GPP system already plays an important role in the distribution of audio-visual (AV) media content and services. Release 14 contains substantial enhancements to deliver TV services of various kinds, from linear TV programmes for mass audiences to custom-tailored on-demand services for mobile consumption. However, it is expected that also in the domain of AV content and service production, 3GPP systems will become an important tool for a market sector with steadily growing global revenues
. There are several areas in which 3GPP networks may help to produce audio-visual content and services in a cost efficient and flexible manner.

a. Remote audio and video production

Remote AV production implies that the production takes place at a different physical location than storage, editing and play-out. It might be useful to distinguish between nomadic and fixed remote production. The former refers to a situation where for example news or cultural events are covered at a certain location that is not equipped with permanent production installations. On the other hand, coverage of football matches or other sports competitions usually happen in stadiums or sport centres which are often equipped with permanent production installations, as the events are covered on a regular basis. 

Live audio and video programmes need to be fed to production trucks at the venue, or directly to production studios in the premises of production companies. On-location reliable and scalable wireless communication links between directors, technicians and other staff are needed, in particular audio links. Remotely operated equipment such as cameras requires reliable telemetry and control communications. 
Relevant events take place inside and outside of buildings. Sometimes both situations need to be dealt with at the same time. Furthermore, audio and video content is produced under highly mobile conditions as well. Bicycle or car races are typical examples. The latter have to cope with motions at speeds of up to 400 km/h.

Usually, a large number of wireless audio links (e.g. up to 100 and more) and several wireless video cameras (e.g. up to 20 or more) are employed in one regular single event. They have to be carefully synchronized in time, at the moment of recording and capture, in particular in live production as well as transmitted with the associated timestamp or delta to a master clock. Some of the production equipment may be remotely controlled (e.g. airborne cameras). Large scale events could also utilize several hundred remote microphones and cameras, while these devices are limited to just capture, processing, compression, optional encryption and transmission, incorporating mobile as well as stationary equipment.
In addition to live production, 3GPP networks may become a viable communication means in movie production outside the studios. In terms of technical capabilities the same technical features are required as for live transmission.

High quality audio comes as an inherent part of TV and movies but also constitutes an important category in its own right in terms of radio and music content. Therefore, 3GPP systems need to support capturing and transmission of high quality audio content.

News gathering applications are another important category where 3GPP networks might be able to provide the necessary connectivity. Network coverage, capacity, reliable access and transmission are critical for news gathering applications.

b. Studio based production

To date, most studios are using mainly wired and purpose-built communication infrastructure. Depending on the circumstances this is costly and inflexible. With the introduction of higher quality formats such as UHDTV, and more complex productions using an increasing number of cameras and audio links, the wired infrastructure needs to be upgraded to cope with increasing demands in bandwidth. 

One of the current trends is the introduction of an all-IP production environment which would allow using standard hardware and specialised software solutions instead of dedicated purpose-built equipment. This opens the possibility to complement wired infrastructure by wireless components or replace it entirely in those use cases and applications where 3GPP networks are capable of meeting the service requirements. 

c. Remote editing 

Once the content is captured and stored it needs to be further processed and prepared for distribution and playout. Elements of content which are combined to build a radio or TV service can be either stored on in-house servers or distributed in the cloud. High speed telecommunication networks offering reliable bandwidth and QoS allow exploiting production infrastructure distributed across different locations. Thereby, better utilisation of existing production resources can be achieved, which is likely to reduce production costs. Very high speed file transfer is crucial for remote editing in real-time. 3GPP networks may be able to satisfy these requirements.

d. Stage performers 

There may also be a role for 3GPP technology in relation to the equipment used by live performers. This in particular includes wireless microphones, in-ear monitors, and a variety of service links. In a typical professional live-performance scenario, performers on stage use wireless microphones while hearing themselves via the wireless in-ear monitor system. The audio signals coming from the microphones are streamed to a mixing console, where different incoming audio streams are mixed into several outgoing streams, such as, e.g. the Public Address (PA), the in-ear monitoring mixes or recording mixes. Typical setups come with stringent requirements in terms of end-to-end latency, jitter, synchronicity, communication service availability, communication service reliability and number of wireless links per site. For complex stage productions the number of simultaneous links might be very high, i.e. more than 100 in the same location.

Many of the above mentioned use cases are likely to have more stringent requirements on uplink then on downlink, with session durations in the order of several hours at a time. 
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Objective

The objective is to study scenarios and use cases and propose potential requirements for AV production in 5G.
The objectives include, but are not limited to:
· Identification of scenarios and use cases for 3GPP AV production support; investigate

· provision of pre-defined data capacity;

· end-to-end latency and other QoS requirements;

· power consumption of mobile terminals;

· dependability assurance and related topics (isolation, QoS monitoring …);

· time synchronisation of up to thousands of devices (cameras, microphones, in-ear monitors, etc.) at application level;

· support for airborne equipment for a height up to 1000 m;
· mobility support for ground speeds of up to 400 km/h

· set-up time for production equipment with consideration to self-organizing / self-awareness;

· adaption of quality to available bandwidth, especially while using hundreds of devices;

· support for special and regular audio / video codecs;

· support  of audio / video equipment management systems;

· secure transmission with end-to-end media encryption;

· broadcast of a production based master clock (time code generator / inserter);  

· identification of potential service requirements;
The study shall take into consideration existing reports and specifications in order not to duplicate work (e.g. FS_CAV, FLUS, etc). It is expected that various common service requirements and synergies will be identified within the course of the work. 

Note: The work of this SID is unrelated to any spectrum usage. 
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