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Moderador
Notas de la presentación
EBU Motivation for AVPROD3GPP technologies are already widely used for news gathering Content production is complex and expensive currently requires specialised equipment (hardware and software) 5G could enable new use cases that currently are not possible increased operational flexibility and efficiency cost reduction 



Agenda

► C ontent Production

– Us e C as es

– C onventional

– Future

► 5G Opportunities &  C hallenges

► E ngagement in 5G 

– S tandardization, Indus try Alliances , R es earch &  Development

Moderador
Notas de la presentación
(AVPROD, VIAPA, Further work)3GPP Standardisation ActivitiesOutside Standardisation 5G-MAG5G-RECORDS  Dr. David Gómez Barquero



Content Production
► Us e C as es

► C onventional

► Future
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Content Production in the Media Industry

Content
Acquisition

Contribution

ProductionDistribution

Consumption

Moderador
Notas de la presentación
Diverse ecosystem with fundamental differences in technologies, target markets and business modelsDistribution is the BIG BROTHER of productionProduction cost moneyDistribution gets moneyGoal: reduce production costs and maximize distribution revenuesProduction works in the gaps of broadcasting spectrum



Diversity of Use Cases
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Local Coverage

Fixed Nomadic

Local Coverage + WAN
Connectivity Wide Area Coverage

On-site live events, Stage 
performers

Audience services in a venue

Fixed Nomadic Mobile

Studio -based production,
Remote production ,  
Media files transfer

News Gathering , 
Mobile journalism, User 

generated content 

Moderador
Notas de la presentación
In many cases media productions are done on an ad-hoc basis. This often requires the short-term deployment of equipment at multiple locations  Nomadic Potential for remote production teams to be located anywhereRemote editing use case: Access to production workflows, services and editing tools from any locationRemote means outside special facilities (e.g.) studiosStationary operation of in motion (including airbone)On-site live eventswireless microphones for stage performersin-ear monitorsservice linkstelemetry and remote control Audience services in a venueWide Area Coverage (for contribution performance from any location around the world)



Conventional Content Production Technology
PMSE: Program Making and Special Events

► ‘Programme Making and Special Events (PMSE) des cribes  radio applications  us ed for 
broadcas ting, news gathering, theatrical productions  and s pecial events  and applications  us ed in 
meetings , conferences , cultural and education activities , trade fairs , local entertainment, s port, 
religious  and other public  or private events  for perceived real-time pres entation of audio-vis ual 
information’.
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Audio Links
Video Links

Production R ecordingR emote control

S ervices  links

Lights  &  E ffects intercom

Moderador
Notas de la presentación
Source: CEPT ECC Report 204 -Spectrum use and future requirements for PMSE https://www.ecodocdb.dk/download/1f1d1819-5ca2/ECCREP204.PDFThree categories: audio links (wireless microphones, in-ear monitors, talk-back systems)video links (wireless cameras)service links (telemetry and remote control, effects control)Intercom for the two-way audio communication between the producer, production crews & on-air talents



►Link-bas ed Approaches

– Analog Narrowband (FM)

– Digital Narrowband

► S ys tem-bas ed Approaches

– DE C T-bas ed (evolution), which is
IMT-2000

– Upcomming:
W ireles s  Multi-C hannel Audio 
S ys tem (W MAS )

5G  ??

Global Frequency R egulation Outcomes  &  W hat's  next10

Conventional Content Production
Audio PMSE: Technologies

Tx Rx

TxRx

BaseRx

Tx

TRx
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TRx

Mic

IEM

Rack

Moderador
Notas de la presentación
Currently, audio PMSE equipment uses analog and digital narrowband modulation techniques with each audio link typically occupying a 200 kHz wide RF channel [2]. In larger live setups spectrum is a limited resource, requiring excessive and detailed planning; often performed manually, to accommodate all wireless devices. 



► Artis t is  s ource and s ink of audio!

► S ound is  als o traveling directly via the bone and body, and indirectly via room 
reflections  (is olating headphones  required).

► A jitter-free turn-around s treaming latency of below 4 ms on application layer is  
required as  the artis t is  s ource and s ink of audio.

Audio PMS E  and 5G11

Conventional Content Production
The Wireless Mouth -to-Ear Latency Budget

Wireless
Microphone

Wireless 
In-Ear Monitor

< 4 ms

Mouth to Ear
Latency

Mic Rx

IEM Tx

Audio
Mixing

IEM

Mic

PA

Moderador
Notas de la presentación
Latency: Application latency describes the roundtrip time between audio acquisition (e. g. microphone) and audio playback (e.g. IEM), which is mainly determined as double the transmission latency and the audio processing time (e.g. mixing and filtering). It is a very critical parameter, because if it exceeds a certain threshold the artist will not be able to perform anymore. Depending on the sort of music, the instrument, and the musician’s skills this threshold varies a lot, but in most cases, it must not exceed 4 milliseconds (ms). Mixing and filtering of audio signals can take up to 2 ms, leaving only about 1 ms for a transmission in one direction. Currently there is no digital transmission-based commercial solution available that meets this latency requirement. As a result, combinations of digital (e.g. microphones) and analog (IEM) devices are used today to reduce latency. 
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Mic R x

Mic Tx

IE M Tx Public  Addres sMixing /
Proces s ing
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(TV, R adio)

Internet

C oms umption

O
n-

S
it

e 
&

 L
iv

e

Production

R
em

ot
eTV

R adio

PC

Phone
Ins trument AudienceArtis t Pos t Proces s ing

S
to

ra
ge

Convential Content Production
On-Site & Live + Remote Distribution

► Pick-up of s ound of each 
ins trument, artis t and 
ambience with s pecific  
microphones .

► IE M enable the artis t to 
perform.

► On-s ite mixing of all audio 
s ources  happens  for the 
Public  Addres s  (PA) and 
monitoring.

► Arranging /  Pos t Proces s ing 
for additional us es  
(broadcas t, s treaming) is  
bas ed on a Master Record
of the event.  
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Latency – S ynchronicity – R eliability –S pectral E ffic iency

Moderador
Notas de la presentación
Use case: Live event + Additional BroadcastingTo mixing desk, to PA systemRemote production over WAN Spectral Efficiency Currently, there is no harmonized frequency range for PMSE equipment. Every country allocates different frequency ranges, but mostly with some overlap. There is also no standardized wireless technology for PMSE. Even within the audio sector itself the technologies differ depending on the respective application, e.g. live music, presentation, and so on. In order to avoid unacceptable audio disturbance and to guarantee interference-free operation, every audio production requires intensive frequency planning in advance, and an elaborate network setup on site. In order to reduce this radio technology effort, and additionally enable high network availability, integration into a standardized, globally available technology such as 5G would be an obvious solution Reliablity Due to its live nature, reliability of the production network is of major importance. Every audible artefact will reduce the quality of the content, potentially reducing the profit of music producers. Reliability of the radio link is fundamental to audio PMSE. For professional (live) audio productions especially, the commercial pressure is significant as there is mostly no opportunity for recovery, so the tolerance for disturbance to the quality of service is extremely low. Synchronicity  To avoid quality-reducing resampling and to optimize latency in a whole production network; also, to be able to deploy highly time-aligned applications such as for live multi-channel audio , it is necessary that every audio device can precisely synchronize incoming and outgoing audio samples to a common reference, especially in immersive 3D audio setups and productions. This requirement is called synchronicity and describes a new KPI for audio PMSE. Connecting multiple cameras and microphones with a central location •There could be 20-30 cameras and hundreds of microphones •Crew communications (on-site and remotely) 



Convential Content Production :
Electronic News Gathering (ENG)

►News  contribution performance from any location around the world

► Technologies

– DVB -T (UHF links ) + S atellite

– B onded cellular (s ingle-s ource contribution)
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OB VAN
PRODUCTION 

FACILITY
B es t E ffort
Latency >= 700 ms – 1s
B W : 30 – 70 Mbps

QoS
Latency >= 20ms
B W : 30/ 40 Mbps

Moderador
Notas de la presentación
The use of mobile technologies for content contribution, especially newsgathering, is well-established. There has also been an increase in the use of LTE cellular bonding technologies combining multiple SIM cards to provide higher throughput and more reliable connections, i.e. aggregating the bandwidth from multiple SIM-cards in a 'backpack' with best-effort quality. Cellular bonding solutions do, however, suffer from several compromises as they require signals to be compressed and they can have a significant latency. While they may be suitable for a single-source contribution, it is more complex to deploy multiple remote sources that may require specialist on-location infrastructure. Another issue is that of access to sufficient network capacity in congested areas, which prevents cellular bonded technologies being used in high profile, high value productions. The use of cellular bonding is still largely limited to single-source contribution due to relatively long latency experienced and the challenges in source synchronisation. ------------Not so long ago a TV journalist would be teamed with specialist camera, sound and edit staff to tell a story. The advent of smartphones with audiovisual capture capabilities and software tools to craft a story has changed how many newsrooms operate. In recent years, the combination of high-quality video from small devices paired with cheap, always-on connectivity means that it is possible to instantly go live from practically anywhere, without the need to wait for resources. This has also led to a growth in ‘citizen journalism’ both in mainstream outlets and on social media platforms. 
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Convential Content Production :
Remote Production

VENUE
PRODUCTION 

FACILITYOB VAN

Audio

Video

Segmented 
PMSE networks

Diverse AV networking standards
Different frequency bands
Vendor specific solutions
Limited interoperability

Service

WAN connectivity:
− S atellite links , 

leas ed lines , 
microwave links

Moderador
Notas de la presentación
Segmented PMSE networksVideo: Cordless cameras, camera transmitters, video relaysAudio: Wireless mics, IEMs,Service: intercomsConnectivity OB-VAN to Studio: Satellite links, leased lines, fibers-------------------Remote audio and video production ‘Remote’ means outside special production facilities (e.g. studios) •Stationary operation or in motion, including airborne •Examples: - News gathering - Live outdoor events (e.g. concerts, festivals, street manifestations) - Sports events •Main required functionalities •Connecting multiple cameras and microphones with a central location •There could be 20-30 cameras and hundreds of microphones •Crew communications (on-site and remotely) •Remote control of cameras and microphones •Live production is a particular challenge 



Conventional Content Production
Specifics
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 C ontrol and automation of workflows  at device level
 Dis covery, regis tration 
 Virtualization

 S egmented PMS E  applications  (A,V , S ervices ): Proprietary technology and 
networks

 Lack of interoperability and convergence: Intra-S ys tem (√) , Inter-S ytem (x) 
 W orkarounds  for compatibility (e.g. AE S 67, AVB / TS N, S MPTE  2110) but s till 

lack of real interaction

Segmented 
World

Missing 
Functionality

 Increas ing demand for s pectrum – Ambitious  and S ophis ticated Productions
 UHF band as  the core PMS E  band is  under threat by telco indus try

Spectrum
Squeeze

 Low latency - Very low latency for audio live performers  
 Accurate s ynchronization between s treams  (1 – 100 us )
 High reliability – C ritical for live performances
 Uplink capacity – C ritical for multicamera contribution
 Low power cons umption – long s es s ion durations  
 R equires  s pecialized equipment (HW  &  S W )

Stringent KPIs

Moderador
Notas de la presentación
Live production is a particular challenge AVProd workflows also require accurate timing protocols for 2 reasonsTo enable multiple cameras and microphones to be synchronized thus avoiding the capture of mis-matched audio and video.To provide IEEE-1588-2008 PTP [6] with an SMPTE 2059-2 [5] profile which is used for the accurate time stamping of IP packets It is anticipated that the 5G system will act as a master clock and media clocks will be generated by UE applications. Stringent performance requirements in particular on uplink Interoperability is the key word here, which describes the ability to exchange signals and possibly also data even across different standards and technologies. Content production is complex and expensive - currently requires specialised equipment (hardware and software) Very high throughput for video applications 5-6 Gbps per 4k/UHD camera (uncompressed signal) A large number of cameras (20-30 or more) can be used in complex productions Low latency Extreme requirement for stage performers (<5 ms) More relaxed 10s of ms for other live production applications Accurate time synchronisation between streams (~10 – 100 μs) High reliability Long session durations (several hours to several days)Guaranteed network access Stationary and/or in motion (including airborne) Extended network coverage 
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Future Content Production
On-site & Live + Remote Distribution

► Convergence of production 
and distribution networks

– Les s  interfacing, 
s implification of s etups

► 5G for Remote Production

– W ireles s  W ide Area 
Network; C loud-S ervices  
for computing and s torage

► Wireless Mic and IEM in 5G?

– 5G  UE s  in public  or 
non-public  network?

– Next generation of PMS E  
networks  interworked with 
5G  networks ?

Audio PMS E  and 5G17



Future Content Production :
Electronic News Gathering (ENG)

►News  contribution performance from any location around the world

– Uplink capacity is  key

IE E E  B TS  W ebinar 5G Opportunities  for C ontent Production18

Moderador
Notas de la presentación
3GPP technologies are already widely used for news gathering There could be 20-30 cameras and hundreds of microphones 
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Future Content Production :
On-going Shift towards IP based Workflows

VENUE
PRODUCTION 

FACILITY
OB VAN

IP 
WAN

IP 
LAN

IP 
LAN IP 

LAN

Integration of PMSE 
equipment into one 

converged production 
network based on IP 

connectivity
Flexible transport technology

Content producers want 
everything to be compatible with 

everything and to play directly 
with each othere.g. AES67, SMPTE 2120, 

NDI, NMOS

Moderador
Notas de la presentación
Over the last 10 years there has been a shift away from static workflows based on specialist, dedicated broadcast equipment towards IP workflows that are based on commoditised, multi-tenanted software solutions, which are more cost-effective and which allow greater flexibility. This shift has brought profound changes to the ways that content is produced, processed and stored, and it is an area where many developments are currently taking place. Both studio and OB workflows are migrating to IP-based solutions and wireless devices currently used in these workflows, such as cameras, microphones, monitoring and reverse video will all require integration.The logical way to do this is through wireless IP, and while some solutions such as WiFi may be available now, they are often limited in their functionality and only offer unmanaged services. 5G will go some way to improve this and, over time, a move to unified radio services should emerge. Current solutions have evolved to meet the needs of specific applications, as an example, radio mics and reverse video feeds work quite differently.Moving to a single, IP-based radio system that can be deployed as required may mean more efficient use of spectrum provided that a solution can meet the demanding technical requirements of media production. One production network for A/V based on IP connectivityConverged Networking technologyFlexible transport technologyOur customers want everything to be compatible with everything and to play directly with each other. Especially in the control and operation many things are missing, so that compatibility can lead to real interaction. Crew communications (on-site and remotely) •Remote control of cameras and microphones 
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Future Content Production :
Distributed Remote Production

VENUE
PRODUCTION 

FACILITY
OB VAN

IP 
WAN

IP 
LAN

IP 
LAN IP 

LAN

Integration of PMSE 
equipment into one 

converged production 
network based on IP 

connectivity
Flexible transport technology

IP 
WAN

IP 
LAN

Moderador
Notas de la presentación
Since the end of 2019 there has also been a dramatic move to distributed production. This has led to an increase in demand for new forms of connectivity and cloud-based compute. 
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Future Content Production :
Cloud-fit Production

VENUE
PRODUCTION 

FACILITY
OB VAN

IP 
WAN

IP 
LAN

IP 
LAN IP 

LAN

IP 
WAN

IP 
LAN

Cloud

Flexibility & Cost reduction:
Migration from physical purposed -
build HW towards virtual and 
cloud -based SW-implementations

Moderador
Notas de la presentación
Ongoing shift towards IP based workflowsOne production network for A/V based on IP connectivityConverged Networking technologyFlexible transport technologyOur customers want everything to be compatible with everything and to play directly with each other. Especially in the control and operation many things are missing, so that compatibility can lead to real interaction. 
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Future Content Production :
Cloud-fit Production + Edge

VENUE
PRODUCTION 

FACILITY
OB VAN

IP 
WAN

IP 
LAN

IP 
LAN IP 

LAN

IP 
WAN

IP 
LAN

Cloud

Flexibility & Cost reduction:
Migration from physical purposed -
build HW towards virtual and 
cloud -based SW-implementations

Moderador
Notas de la presentación
The need for large, centralised facilities will reduce as improved connectivity will enable the use of services based in edge compute or cloud environments, enabling journalists, producers and technical staff to access a wider range of systems from anywhere, to reliably and flexibly create higher quality content. 
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5G  Opportunities &  C hallenges



5G Opportunities in Future Content Production

►5G fits well with the proces s  of adoption of IP-bas ed workflows , c loud-bas ed and 
dis tributed production 

► 5G  as  wireless enabler for convergence and automation of workflows

– Technology convergence in content production, contribution and dis tribution is  
attractive in terms  of economies  of s cale and the potential to develop new 
applications , s ervices  and bus ines s  models  

► 5G  aims  to s erve many different indus trial s ectors  (verticals ) and a great variety of 
us e cas es

– C urrent focus  on eMB B and telco-centric  bus ines s  models

– Need to adapt 5G to the needs of the Content Production :  Technical, 
Operational &  C ommercial
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Moderador
Notas de la presentación
IP-based infrastructure is increasingly being adopted in media production facilities. The ubiquity of IP networks and technologies enable increasing efficiency and effectiveness in production, processes automation and flexibility. Content production and contribution could leverage 5G as a highly reliable wireless technology to enhance existing or enable new workflows in the areas of newsgathering, remote production, live event coverage and also in dedicated production facilities.Having a technology capable of serving a range of use cases in media content production, contribution and distribution is attractive in terms of economies of scale and the potential to develop new applications, services and business models The performance characteristics of existing IP based radio systems have never fully met the professional production requirements. On mobile networks, latency, quality and power consumption all play against a wholesale transition and these factors need to be rectified before the end users can adopt 5G into their workflows. Conventional PMSE solution will continue to be important and the existing spectrum allocations for PMSE activities will need to continue for many years to come. The adoption of 3GPP 5G technology for professional content production will depend on its ability to satisfy the technical, operational, and commercial requirements and on the availability of equipment. As an example, live audio production is one of the PMSE applications with the most stringent latency requirements and it is currently served with specialised PMSE equipment. 5G may not be the only solution and other technologies such as PMSE-specific technologies, Bluetooth, DECT, or WiFi may also find their place in production. 



Future Content Production
Requirements
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 Keep acces s  to exis ting UHF s pectrum + Acces s  to Local L icens ed S pectrum
 Technology convergence along the media value chain &  pos s ible with other 

vertical indus tries  to generate economies  of s cale

 On-demand/ ad-hoc deployments
 S hort s et-up time
 Keep C ontrol over W orkflows : Monitoring &  Management
 Proces s  &  workflow automation

Operational

Commercial

 QoS  (UL critical) –> Latency, S ynchronicity, R eliability &  S pectral E ffic iency
 Interworking –> IP-bas ed
 E verything is  compatible with everything and plays  nicely together
 Integration path into exis ting workflows , migration towards  virtual and cloud-

bas ed deployments  

Technology

Moderador
Notas de la presentación
Flexibility / Easy of Use / Reliability / Cost reductionour vision is to have a legacy free software-only based environment, where the limit of what you can do with video, is only defined by the available computing power, as well as networking and storage bandwidth and resources - either local, virtualized or in the cloud.



5G Opportunities in Future Content Production
Public & Non -Public Network Deployments
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On-Site & Live Remote Production

Local Coverage Local Coverage + WAN
Connectivity Wide Area Coverage

ENG

Standalone Non -
Public Networks 

(SNPNs)
Public Networks 

(PLMNs)

Public Network 
Integrated Non -
Public Networks 

(PNI-NPNs)

Dedicated – Secure - Optimized Flexible As a Service

Moderador
Notas de la presentación
Non-Public Networks for local high-quality wireless production networksStandalone ‘Network in a box’ deployed for dedicated use of a specific set of devices Can be tuned for performance – QoS ! > Suitable for Front-End Production Can support nomadic on-demand  AV content production use cases independently of PLMN coverage availabilitySpectrum access options: Require local & temporary spectrum licensesPublic Networks for wireless WAN connectivityNetwork slicing to support QoSSNPNDedicatedLocal network, dedicated resources,independently managedSecureCellular grade security, sensitivePublic data stays on-premiseOptimizedTailored performance for localapplications, e.g., low latency, QoS2,APIs for managed 3rd party access



5G Challenges in Future Content Production :

►Media indus try is  a niche market – C ontent production is  the s malles t s hare 

– G eneral adoption of 5G  technology for PMS E  not fores een in the s hort/ mid-term

– C onventional PMS E  will continue to be important for years  to come  E xis ting 
s pectrum allocations  for PMS E  activities  will need to pers is t 

► 5G  is  s till under s pecification and development

– KPIs  s till do not meet profes s ional production requirements  (latency, uplink 
capacity, reliability, power cons umption…)

– B us ines s  &  deployment models  are s till unclear

– Unknown target date for implementation in technical s pecifications  of 3G PP, in 
the availability of s olutions  for PMS E  and in the deployment!
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Moderador
Notas de la presentación
The performance characteristics of existing IP based radio systems have never fully met the professional production requirements. On mobile networks, latency, quality and power consumption all play against a wholesale transition and these factors need to be rectified before the end users can adopt 5G into their workflows. Conventional PMSE solution will continue to be important and the existing spectrum allocations for PMSE activities will need to continue for many years to come. First workflows supported by 5G will be light-weight, low-cost productions main challenges when using a wireless IP network for transmission of isochronous audio data within a professional production environment. 



Integration of PMSE and 5G in production workflows
Migration path from conventional PMSE to converged IP -world of tomorrow 

Audio PMSE and 5G29

 PMS E  equipment can be
connected to a 5G network 
via a gateway and Internet 
Protocol (IP).

• PMS E  devices can interact directly
with the 5G network via trus ted or
untrus ted profiles .

• A device in the PMS E  network can
call a s ervice of the 5G network.

• A device in the 5G network can call a 
s ervice in the PMS E  network.

• Devices  and S ervices  can interwork
with each other.

• PMS E  devices are 5G devices .

• PMS E  s ervices are 5G s ervices .

Connected

PMS E
equipment

5G
Network

Interworking

5G Network

Fully Integrated

PMS E
equipment

5G 
Network



What is the Media Indus try doing?

► S tandardization (3GPP)

► 5G-MAG

► R es earch &  Development
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Media Industry Engagement in 5G
Engage in 5G technology standardization and PoCs

►S tandardization @  3G PP

– Define us e cas es  for 5G in profes s ional content production and contribution

– Define technical and operational requirements

– S ubmit the us e cas es  and requirements  to the 3GPP 

– C ollaborate with the indus try partners  and build s upport for the requirements  in 3GPP

► Indus try Alliance @  5G -MAG

► Trials  and PoC s : e.g. 5G  R E C OR Ds

IE E E  B TS  W ebinar 5G Opportunities  for C ontent Production32

Moderador
Notas de la presentación
Standards are important but… not enough



Work in 3GPP

33

2018 20192017

S A1

R equirements

AVPR OD (TR  22.827)

VIAPA (TS  22.263)

R E LE AS E  16

2021 2022 2023

Network S lic ing

Non-Public  Networks

E nhanced Non-Public  Networks

Indus trial IoT

R E LE AS E  17

2020
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3GPP Work in Support of Media Production Use Cases
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AVPROD Selected Use Cases
URLLC - Media Workflows - NPNs 
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Non Public Network

Broadcaster 1 Broadcaster 2 Broadcaster 3

Camera 
1

Mic 1

Camera 
2

Camera 
3

Mic 2
In-ear 

Monitor 
1

Non-public network operated 
by the host facility

Broadcasters using the NPN for 
audio/visual production 

connectivity

Equipment brought onsite by 
broadcasters to attach to the 

NPN

On-Demand S NPNs  
Ad-hoc On-boarding of nomadic E quipment

Temporary Authentication/ S ubs cription 
bas ed on Identities  &  C redentials  (3G PP &  

Non-3G PP) provided by a 3rd party

S upport of media workflows
IE E E  1588 (PTP)

UR LLC
C lock S ynchronization

Network E xpos ure 
R equirements  (TS C , 
determinis tic  QoS )

Time S ens itive C ommunication 
(TS C )

Moderador
Notas de la presentación
[PR 5.7.6-004]: The 5G system shall be able to distribute high-precision timing information as per the Precision Time Protocol (IEEE 1588-2008) [9] in SMPTE ST2059 profile [10] . This is to enable the synchronous timing of broadcast devices over the network and to provide data to enable the use of a UE media clock.[PR 5.7.6-005]: The 5G system shall have the ability to support open standard based broadcast workflows.



Work in 3GPP
Enablers to meet KPIs of Content Production Applications
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Release 16

eURLLC/TSN

Non -Public 
Networks (NPNs)

…

Release 17

SA1 
Requirements

Audiovisual 
Service

Production
(AVPROD, 

VIAPA)

Industrial 
Internet of 

Things ( FS_IIoT)

Enhanced Non -
Public 

Networks 
(FS_eNPN)

…

Moderador
Notas de la presentación
3GPP standardized URLLC provides enablers to meet the KPI requirements of PMSE applications: URLLC in 3GPP  5G URLLC refers to communications with an end-to-end user plane latency of few ms or sub-ms with successful packet delivery of 99.999% or higher (99.9999% in 3GPP Release 16).3GPP started the work towards the URLLC standard meeting these requirements in 3GPP Release 15 and the work is continuing in Release 16 and beyond 



Work Areas in 3GPP R el 17 

FS_eNPN

•On-boarding of devices on ad -hoc SNPNs: temporary subscriptions using 3 rd party 
credentials
•Service continuity between PLMN & NPN
•Multi -Connectivity UE to PLMN and NPN
•Support of IMS voice and emergency services for SNPN
•Equivalent SNPNs – Access control & service continuity
•Support of Non -3GPP Access for SNPNs

FS_IIoT

•Uplink time synchronization
•UE-UE TSC Communication
•Exposure of TSC Services (Deterministic QoS & Time Synchronization) 
•Support of TSN distribute configuration model
•Use of Survival Time for Deterministic Applications ( CyberCAV)
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Moderador
Notas de la presentación
FS_eNPNKEY ISSUE #1: Enhancements to Support SNPN along with credentials owned by an entity separate from the SNPNKEY ISSUE #2: NPN support for Video, Imaging and Audio Professional Applications (VIAPA)Key ISSUE #3: Support of IMS voice and emergency services for SNPNKEY ISSUE #4: UE Onboarding and remote provisioningBased on service requirements documented in clause 5.1 of TS 22.263 KEY ISSUE #5: Support for equivalent SNPNsKEY ISSUE#6: Support of non-3GPP access for SNPN servicesFS_IIoTKEY Issue #1: Uplink Time SynchronizationKEY Issue#2: UE-UE TSC CommunicationKEY Issue #3: Exposure of TSC Services#3A: Exposure of deterministic QoS#3B: Exposure of Time SynchronizationKey Issue #4: supporting the fully distributed configuration model for TSNKey Issue #5: Use of Survival Time for Deterministic Applications in 5GSSupport of PTP for IP/UDP – support of IP type PDU sessions (solution #7,Jari Mutikainen)Live monitoring of KPIsNR feature: support of self-contained TDD subframes, which enables UL and DL transmission in the same subframe to reduce latency 



Engagement in Standardization is good but… not enough
Further Work

► Implement 5G  functionality in profes s ional production equipment and bring it to 
the market

– PMS E  is  a niche market for 5G  equipment manufacturers  s o this  may have to be 
done by production technology providers

– B uild competence within production s pecialis t companies

► Find s uitable bus ines s  arrangements  with involved s takeholders

– S earch s ynergy &  cooperation

► Develop the concept and ecos ys tem for non-public  5G  networks  (NPNs )

– Different network architectures  than traditional mobile networks

– R equires  acces s  to s pectrum – E ngagement with regulators

– S eamles s  interconnection arrangements  with 'the wider 5G  world'
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Moderador
Notas de la presentación
Ensure that the requirements find their way into 5G specifications



Let’s work together to shape 
the future of media



5G Media Action Group (5G-MAG)

405G-MAG © 2020 5G-MAG Members-Only Webinar – 14th October 2020

Shaping 3GPP technologies and standards 
according to requirements of the media industry

Standards alone are not enough as deployment 
and business models, equipment ecosystem and 
regulatory models need to be evaluated

Create critical mass for business opportunities 
and market adoption



5G Media Action Group (5G -MAG)
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5G-MAG © 2020



Key Characteristics and Features
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Network
Architectures

QoS, Low and 
Constant Latency

Systems Inter-
networking and 

Integration

Mobility and 
Deployment Flexibility

High UL Throughput

Public Network 
slicing, Non-Public 

Networks

End Devices

Synchronization

Architecture Features Inter-working

WG 2 – Content Production ( Technical )

www.5g -mag.com/explainers

Moderador
Notas de la presentación
On-going Studies and Upcoming Publications5G Network ArchitectureNPNsNetwork SlicingRole for Multi-Access Edge ComputingGlobal picture of wireless and fixed IP productionFeature-to-requirements gap analysis



Get close to the 5G Media Action Group

Web site : www.5G -MAG.com

@5GMAGnews

5G & Media Group:https ://www.linkedin.com/groups/12464739/
5G-MAG Profile: https://www.linkedin.com/company/5g -mag/

https://www.youtube.com/watch?v=Z4XgRP_aBVo

https://www.linkedin.com/groups/12464739/
https://www.linkedin.com/groups/12464739/


Thanks. Questions?
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Dr. María Dolores  (Lola) Pérez Guirao

T +49 5130 600 1608

eMail: Maria.Perez@ s ennheis er.com
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S ource: Qualcomm
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Release 17

Work in 3GPP
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SA1 
Requirements

Audiovisual 
Service

Production
(AVPROD, 

VIAPA)

Industrial 
Internet of 

Things ( FS_IIoT)

Enhanced Non -
Public 

Networks 
(FS_eNPN

…

Release 18

• Further enhancements of NPNs: 
o Interworking support for SNPNs:  Trusted 

access with other technologies from the 
domain of content production would 
accelerate the adoption of 3GPP technology 

o Roaming support for SNPNs and handover 
with for SNPNs, PNI-NPNs and PLMN.

o Spectrum flexibility via dynamic spectrum
access (e.g. eLSA, CBRS,…)

• QoS delivery for multicast service



3GPP S tandardis ation
R el-17, 16
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840024 FS _eNPN S tudy on enhanced s upport of Non-Public  Networks R el-17 S 2

880008 FS _eNPN_S E C S tudy on enhanced s ecurity s upport for Non-Public  Networks R el-17 S 3

840045 AVPR OD Audio-Vis ual S ervice Production R el-17

800014 FS _AVPR OD ... S tudy on AVPR OD R el-17 S 1

840031 AVPR OD ... S tage 1 of AVPR OD R el-17 S 1

850012 FS _IIoT S tudy on enhanced s upport of Indus trial IoT R el-17 S 2

880010 FS _IIoT_S E C S tudy on s ecurity for enhanced s upport of Indus trial IoT R el-17 S 3

860245 NR _IIOT_UR LLC _enh-Perf ... Perf. Part: E nhanced Indus trial Internet of Things  (IoT) and ultra-
reliable and low latency communication (UR LLC ) s upport for NR

R el-17 R 4

870023 OAM_NPN Management of non-public  networks R el-17 S 5

860008 IE S NPN IMS  emergency s upport for S NPN R el-17 S 1

820002 5GMS A Media s treaming 
architecture

R el-16 S 4

https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm840024
https://www.3gpp.org/DynaReport/WiSpec--840024.htm
https://www.3gpp.org/DynaReport/WiCr--840024.htm
https://www.3gpp.org/DynaReport/TSG-WG--S2--wis.htm
https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm880008
https://www.3gpp.org/DynaReport/WiSpec--880008.htm
https://www.3gpp.org/DynaReport/WiCr--880008.htm
https://www.3gpp.org/DynaReport/TSG-WG--S3--wis.htm
https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm840045
https://www.3gpp.org/DynaReport/WiSpec--840045.htm
https://www.3gpp.org/DynaReport/WiCr--840045.htm
https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm800014
https://www.3gpp.org/DynaReport/WiSpec--800014.htm
https://www.3gpp.org/DynaReport/WiCr--800014.htm
https://www.3gpp.org/DynaReport/TSG-WG--S1--wis.htm
https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm840031
https://www.3gpp.org/DynaReport/WiSpec--840031.htm
https://www.3gpp.org/DynaReport/WiCr--840031.htm
https://www.3gpp.org/DynaReport/TSG-WG--S1--wis.htm
https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm850012
https://www.3gpp.org/DynaReport/WiSpec--850012.htm
https://www.3gpp.org/DynaReport/WiCr--850012.htm
https://www.3gpp.org/DynaReport/TSG-WG--S2--wis.htm
https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm880010
https://www.3gpp.org/DynaReport/WiSpec--880010.htm
https://www.3gpp.org/DynaReport/WiCr--880010.htm
https://www.3gpp.org/DynaReport/TSG-WG--S3--wis.htm
https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm860245
https://www.3gpp.org/DynaReport/WiSpec--860245.htm
https://www.3gpp.org/DynaReport/WiCr--860245.htm
https://www.3gpp.org/DynaReport/TSG-WG--R4--wis.htm
https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm870023
https://www.3gpp.org/DynaReport/WiSpec--870023.htm
https://www.3gpp.org/DynaReport/WiCr--870023.htm
https://www.3gpp.org/DynaReport/TSG-WG--S5--wis.htm
https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm860008
https://www.3gpp.org/DynaReport/WiSpec--860008.htm
https://www.3gpp.org/DynaReport/WiCr--860008.htm
https://www.3gpp.org/DynaReport/TSG-WG--S1--wis.htm
https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm820002
https://www.3gpp.org/DynaReport/WiSpec--820002.htm
https://www.3gpp.org/DynaReport/WiCr--820002.htm
https://www.3gpp.org/DynaReport/TSG-WG--S4--wis.htm


3GPP S tandardis ation
R el-18

89002
3

FS _PALS S tudy on 5G Networks  Providing Acces s  to Localized 
S ervices

R el-18 S 1

2nd General As s embly Meeting - 27th April 202051

880037 FS _5TR S S tudy on 5G  
Timing R es iliency 
S ys tem

R el-18 S 1

880041 FS _PIN S tudy on 
Pers onal IoT 
Networks

R el-18 S 1

Allow to s etup temporary 
authorization/ acces s  for UE s  to 
PLMN s ervices  via a NPN
Dis covery of available NPN/ PLMN 
s ervices  via the PLMN/ NPN

https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm890023
https://www.3gpp.org/DynaReport/WiSpec--890023.htm
https://www.3gpp.org/DynaReport/WiCr--890023.htm
https://www.3gpp.org/DynaReport/TSG-WG--S1--wis.htm
https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm880037
https://www.3gpp.org/DynaReport/WiSpec--880037.htm
https://www.3gpp.org/DynaReport/WiCr--880037.htm
https://www.3gpp.org/DynaReport/TSG-WG--S1--wis.htm
https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm880041
https://www.3gpp.org/DynaReport/WiSpec--880041.htm
https://www.3gpp.org/DynaReport/WiCr--880041.htm
https://www.3gpp.org/DynaReport/TSG-WG--S1--wis.htm

	IEEE BTS Webinar, 09.12.2020��5G Opportunities for Content Production
	Sennheiser R&I�Research projects and standards
	Agenda
	Content Production
	Content Production in the Media Industry
	Diversity of Use Cases
	Conventional Content Production Technology�PMSE: Program Making and Special Events
	Conventional Content Production�Audio PMSE: Technologies
	Conventional Content Production �The Wireless Mouth-to-Ear Latency Budget
	Convential Content Production�On-Site & Live + Remote Distribution
	Convential Content Production:�Electronic News Gathering (ENG)�
	Número de diapositiva 14
	Conventional Content Production�Specifics
	Future Content Production�On-site & Live + Remote Distribution�
	Future Content Production:�Electronic News Gathering (ENG)�
	Número de diapositiva 19
	Número de diapositiva 20
	Número de diapositiva 21
	Número de diapositiva 22
	5G Opportunities & Challenges�
	5G Opportunities in Future Content Production�
	Future Content Production�Requirements
	5G Opportunities in Future Content Production�Public & Non-Public Network Deployments
	5G Challenges in Future Content Production:�
	Integration of PMSE and 5G in production workflows�Migration path from conventional PMSE to converged IP-world of tomorrow �
	What is the Media Industry doing?��
	Media Industry Engagement in 5G�Engage in 5G technology standardization and PoCs�
	Work in 3GPP
	3GPP Work in Support of Media Production Use Cases
	AVPROD Selected Use Cases�URLLC - Media Workflows - NPNs 
	Work in 3GPP�Enablers to meet KPIs of Content Production Applications
	Work Areas in 3GPP Rel 17 
	Engagement in Standardization is good but… not enough�Further Work
	Número de diapositiva 39
	5G Media Action Group (5G-MAG)
	5G Media Action Group (5G-MAG)
	Key Characteristics and Features
	Get close to the 5G Media Action Group
	Número de diapositiva 44
	Número de diapositiva 45
	Número de diapositiva 46
	Número de diapositiva 47
	Número de diapositiva 48
	Work in 3GPP
	3GPP Standardisation�Rel-17, 16
	3GPP Standardisation�Rel-18

