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1. INTRODUCTION 

The term programme making and special events (PMSE) covers a wide variety of 
essential audio and video applications used to produce content and document events such 
as industrial shows, news, creative industries and educational or community events. 
Wired and/or wireless PMSE systems are used in a wide variety of events, from local and 
non-professional to EU-wide touring events.  

Wireless audio PMSE applications include wireless microphones and associated systems 
such as in-ear monitors (IEMs), talk-back systems and audio links. The microphone 
captures the sound and sends it as a signal to the transmitter; the transmitter then sends 
the signal over radio frequencies to the receiver which changes the signal back to audio 
for it to be heard. Wireless systems used at a particular location at the same time must 
each operate on a different frequency to avoid interference with each other. 

The spectrum requirements of wireless audio PMSE equipment users vary greatly across 
different times and locations depending on the number and types of events or 
programmes scheduled. Spectrum use by PMSE equipment has historically been 
managed by Member States on a case-by-case basis by making frequencies available. 

UHF (ultra-high frequency) spectrum in the 470-862 MHz1 range is very valuable due to 
its technical characteristics. It is used by licensed audio-visual and wireless broadband 
services who often pay to it and whose networks leave some parts of spectrum unused 
(white spaces). The size and exact frequencies of the 'white spaces' differ in different 
geographical locations.  

Users of wireless audio PMSE equipment have no guarantee of a minimum amount of 
usable spectrum, nor may interfere with authorised users and are not protected from 
harmful interference. Use of PMSE equipment can be licence-free, subject to general 
authorisations, or licence-based and it does not generally require payment.  

                                                 
1  In this document the UHF band is defined as the range from 470 to 862 MHz. The ITU defines the 

UHF band as the frequency range of electromagnetic waves between 300 MHz and 3 GHz. 



 

3 

2. PROBLEM DEFINITION 

The main problems observed with regard to the wireless audio PMSE applications are presented in the table below, together with their drivers and 
potential consequences. 
Drivers Problem Possible consequences 
Changes in the UHF band mean less ‘white spaces’; 
No guarantee of a minimum amount of spectrum for 
wireless audio PMSE users; 

UHF spectrum offers optimal technical characteristics. 

Insufficient availability of usable 2 spectrum for 
wireless audio PMSE. 

 

Reduced usable spectrum means a reduction in 
production or documentation possibilities and/or of 
quality of service ; 

Migration of wireless audio PMSE applications to 
other technologies and/or bands. 

More equipment used in more events; 
Higher quality applications. 

Growing demand for spectrum. Reduction of production or documentation 
possibilities and/or of quality of service; 

Harmful interference caused by LTE technology in 
nearby bands, where wireless audio PMSE operates on a 
non-protection and non-interference basis;   

Quality of service for professional cultural and social 
events requires harmful interference free use of spectrum. 

Wireless audio PMSE equipment users have 
growing difficulty to find spectrum without 
harmful interference. 

Coexistence difficulties with users other than 
broadcasters; 

Risk of harmful interference might make the 
spectrum unusable for PMSE use, in particular for 
professional users. 

Recommended tuning ranges are not legally binding; 

Variable availability of local frequencies within tuning 
ranges and white spaces within and between Member 
States; 

Lack of sustainable EU-wide common frequencies. 

Fragmented market. 

 

Multiple and/or more expensive equipment is 
required to tune to the different frequency ranges 
available in different locations; 
Higher equipment costs caused by a lack of 
economies of scale due to multiple small markets, 
which leads to higher production costs;  
Barriers for research and development that aim to 
achieve more efficient use of spectrum; 
Users’ reticence to invest in equipment that could 
improve the efficient use of spectrum. 

                                                 
2  With an acceptable risk of harmful interference 
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Spectrum requirements of broadcasting, broadband and PMSE equipment are growing. 
Broadcasting technologies have evolved, resulting in less white spaces. Wireless 
broadband was introduced in the 800 MHz band leaving only a duplex gap3 for wireless 
audio PMSE use. The extension of wireless broadband below 790 MHz and a further 
densification of broadcasting networks would further reduce spectrum availability for 
wireless audio PMSE users.  

Wireless audio PMSE users are concerned about the increasing risk of harmful 
interference they are subject to due to the changes in the use of UHF spectrum.  Modern 
professional systems can operate above 1 GHz with some restrictions but this type of 
equipment is more expensive, making this band less attractive than UHF spectrum.  

There is no common Union-wide core band dedicated for wireless audio PMSE 
equipment. Consequently, manufacturers cannot benefit from economies of scale in 
terms of production and R&D. Also, touring users or companies wanting to offer their 
audio services abroad need to use equipment that can operate in different frequency 
ranges in each of the Member States or use more expensive equipment with wider tuning 
capabilities. The lack of clarity as to the future availability of spectrum in specific 
frequencies negatively affects the PMSE equipment market. 

Users with small needs will most likely continue to have sufficient spectrum available via 
the ‘white spaces’ in the UHF band. Large professional wireless audio PMSE users claim 
they need about 100 MHz of spectrum in the UHF band due to its technical 
characteristics and will have more difficulty to find enough spectrum in the white spaces 
of the UHF band.  

Manufacturers, mainly SMEs in this sector, need to adapt each model to the specific 
frequencies made available in the different Member States. Since this is a niche market, 
these specialised manufacturers have limited resources and R&D on digital equipment 
and other innovations would be encouraged if there were a single market. 

There is already evidence that the pressure on the UHF band availability has led national 
regulators to find alternative but uncoordinated solutions to the needs of wireless audio 
PMSE users. Furthermore, some of the solutions might be temporary. Such uncertainty 
means that users are reticent to invest in equipment and manufactures are reticent to 
produce it since it could become unusable within a few years.  

3. OBJECTIVES 

The general objective of this policy initiative is to provide certainty of a basic level of 
spectrum access for wireless audio PMSE users, in accordance with the Union's 
objectives to improve the integration of the internal market and access to culture. More 
specifically, the objectives are to: 

• ensure a long-term adequate amount of spectrum to meet average daily needs; 
• strengthen the single market, which would lead to economies of scale and 

encourage research and innovation to improve the efficient use of spectrum;  
• ensure the usability of the assigned spectrum;  

                                                 
3  Part of spectrum unused by the authorised user(s) 
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• avoid reservation of spectrum that might be left unused, thus ensuring that 
spectrum is used efficiently.  

4. POLICY OPTIONS 

Three options were proposed to stakeholders in the VVA4 study survey. The Commission 
developed an additional option to take into account the comments of stakeholder groups. 
The cost-benefit effects of each option were estimated in comparison with the baseline 
scenario (option 1).  

Option 1: Baseline scenario / no EU intervention 

Demand for spectrum for wireless audio PMSE use is expected to continue to increase 
over the medium term, even with technological developments that may make it possible 
to develop more efficient equipment. A linear projection of 5 per cent annual growth 
rates would be impossible to accommodate in the UHF band given its limited size and 
the multiple claims on this ‘premium’ spectrum.  

The Radio Spectrum Policy Group notes that white spaces’ availability in the UHF band 
will decrease further due to densification of broadcasting technologies and changes in the 
allocation of parts of the UHF band currently under discussion. PMSE services are likely 
to lose availability of white spaces in the UHF band, and will have to migrate to other 
technologies/or bands in the long term. 

Users would face a higher risk of harmful interference. They would incur costs to replace 
their equipment to adapt to the frequencies made available without the certainty of a 
sustainable solution.  

Member States could broaden the available tuning ranges outside the UHF spectrum but 
users would have no guarantee of spectrum availability. This would reinforce regulatory 
uncertainty and market fragmentation.  

Manufacturers would be faced with several national small markets and would therefore 
dilute their R&D efforts. The lack of economies of scale would continue and would be 
reflected in production costs. 

Option 2: Tuning ranges 

This scenario focuses on tuning ranges for wireless audio PMSE use, aligned to CEPT 
Recommendations. Member States would have to make at least 60 MHz available in the 
following tuning ranges: 29.7- 68 MHz, 174-216 MHz, 470-790 MHz, 823-832 MHz, 
863-865 MHz and 1785-1805 MHz. Wireless audio PMSE equipment would share these 
ranges with other users on a ‘non protection and non-interference’ basis. Member States 
remain free to make available spectrum in addition to the 60 MHz either in the same 
frequency ranges or in others. 

The baseline of 60 MHz should meet the ordinary daily spectrum needs of non-
professional users, as well as of small- and medium-sized professional events. This 
option would not ensure that any specific frequencies would be available to users or 
manufacturers EU-wide.  

                                                 
4 Valdani Vicari Associati 
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Option 3: Harmonised spectrum availability added to tuning ranges 

In this scenario, harmonised core frequency bands would be combined with tuning 
ranges.  

Harmonised technical conditions apply to core frequency bands 823-832 MHz and 1785-
1805 MHz (‘duplex gaps’), amounting to 29 MHz of EU-wide available spectrum. This 
would create an opportunity for a single market for wireless audio PMSE equipment. 
Users would benefit from basic equipment usable anywhere in the EU and manufacturers 
would benefit from economies of scale in production and R&D efforts. 

Since average daily requirements for social and cultural events often exceed the amount 
of 29 MHz available in the duplex gaps of the 800 MHz and 1800 MHz bands, an 
additional 30 MHz of spectrum would be made available to meet average daily needs in 
tuning ranges, aligned to CEPT Recommendations. These tuning ranges include the 29.7-
68 MHz, 174-216 MHz, 470-790 MHz and 863-865 MHz bands, to be used on a ‘non 
protection and non-interference’ basis.  

This option ensures that the 823-832 MHz and 1785-1805 MHz bands would be 
available EU-wide and that 59 MHz of spectrum would be available overall for wireless 
audio PMSE users. 

Option 3.1: Harmonised spectrum availability added to additional spectrum based on 
demand 

Option 3.1 is a variant of option 3; it would make the additional 30 MHz in tuning ranges 
proposed under option 3 only available it there is demand for it. This would give Member 
States flexibility and would ensure efficient use of spectrum. Each Member State would 
be able to choose the tuning ranges in which the additional 30 MHz would be made 
available, although this would preferably be in the 470-790 MHz spectrum.  

As a result of stakeholders’ concerns on the usability of the duplex gaps related to risks 
of harmful interference caused by LTE technology, the Commission has carried out 
technical tests on PMSE-LTE coexistence using small cell equipment as a mitigation 
solution. The results of these tests show that technical solutions to prevent harmful 
interference are feasible. Nevertheless, practical implementation needs to be explored 
further. This solution has been taken into consideration in option 3.1, noting that PMSE 
venues may require case-by-case solutions based on specific agreements with mobile 
operators. 

Aside from this technical solution, several operational solutions are possible to lower the 
risk of harmful interference. These include: 

• replacing some wireless PMSE sets with wired versions; 
• ensuring that all mobile phones are switched off, using flight mode or block 

emitting signals (for example by using in a signal-blocking bag); 
• taking precautionary measures such as the ones used for interference-free 

operation of wireless microphone and in-ear monitor links defined in Annex 2 of 
the Addendum to CEPT Report 50 (setup procedures). 
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5. ANALYSIS OF IMPACTS 

Quantifying the socio-economic impact of changes in spectrum availability proved 
difficult because of a general lack of public data needed to establish a baseline. Given 
these difficulties, the VVA study proposed three value levels:  

1. The primary value of PMSE includes directly-involved stakeholders and is 
estimated at: 

o 8 million users operating on 10 million channels per day. 
o 260 000 units sold per year for a value of € 170 million (2011 sales) 

The impacts are estimated over the next 5-10 years (based on survey responses). They 
take into account: manufacturers’ revenue and costs; users’ sales revenue and equipment 
costs attributable to wireless audio PMSE equipment; and regulators’ licensing revenues 
and administrative costs. The baseline option shown in Table 1 indicates the costs 
caused by on-going changes in spectrum use in the UHF band, in euros. 

Table 1 – Cost caused by changes in spectrum use, in particular in the UHF band, 
calculated by VVA 

Option 1: Base line - 
no EU intervention 

Users Manufacturers Regulators Total 

Estimated cost (euros)  496 million 11 million 5 thousand 507 million 
Source: VVA, (2013, p.68) 

Table 2 shows the net benefits in euros of each of the options. In other words these 
benefits will counterbalance the costs estimated in option 1. It should be noted that none 
of the options is able to fully compensate the cost effects of the baseline. 

Table 2 – The cost/benefits (reduction of cost as in Table 1) of the options compared 
to the baseline of no EU intervention 

Impact compared to the 
base line (euros) 

Users Manufacturers Regulators Total 

Option 2 (tuning 
ranges) 

65 million 11 million -18 thousand 
(increase in costs) 

76 million 

31 million 14 million 4 thousand 45 million Option 3 (harmonised 
frequencies + tuning 
ranges) 
 
Option 3.1 
(harmonised 
frequencies + 
additional spectrum) 

64 million 14 million 4 thousand 78 million 

Source: VVA, (2013) and European Commission Services 

2. The secondary and tertiary values are not directly related to the use of wireless 
audio PMSE equipment, but rather to the events and their spin-offs. Examples would 
include ticket sales for the event and a proportion of merchandising purchases or of the 
revenues of hotels and restaurants used by people attending an event. It is not possible to 
isolate this sector from the total horeca and merchandising sectors, and again there is no 
indication of the part that can be attributed to wireless audio PMSE equipment. 
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Although the options’ effects on the secondary and tertiary values are not quantifiable, it 
should be noted that reducing the usability of wireless audio PMSE applications would 
have negative effects on the cultural and creative sectors and, consequently, on cultural 
diversity and the social and cultural life of EU citizens. Moreover, it should be noted that 
wireless equipment substitute wired connections from the stage, increasing the safety of 
performers. Finally, no environmental impact could be identified in relation to any of the 
options.  

6. COMPARING THE OPTIONS 

The Commission has identified option 3.1 as its preferred option, because it meets the 
policy objectives and addresses stakeholders’ comments. It: 

• provides harmonised core bands in the 800 MHz and 1800 MHz duplex gaps 
which will stimulate economies of scale for basic equipment, facilitate the use of 
small users, make it easier to use equipment cross-border and EU-wide and focus 
manufacturers’ R&D efforts; 

• provides assurance of an amount of spectrum being available through the 
harmonised bands and an additional 30 MHz to be made available if there is 
demand;  

• avoids the reservation of spectrum in the tuning ranges when it is not needed, 
which makes spectrum use more efficient; 

• maintains the flexibility to address high demands in a way that is most suitable at 
the specific time and location of the event. 

The value of this EU measure lies in its tiered approach which aims to address the 
different objectives while fully taking into account subsidiarity and proportionality, as 
well as the efficiency of spectrum use.  

Such a harmonisation measure, in the form of an implementing decision, will be subject 
to the approval of the Radio Spectrum Committee via a comitology decision.  

The following figure compares each option in terms of how it meets policy, its socio-
economic impact, the views of each of the three stakeholder groups and coherence with 
other elements of EU policy. In its overall performance, option 3.1 exceeds the other 
options, as it is equivalent or superior in each area. 
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7. MONITORING AND EVALUATION 

In line with the Commissions’ better regulation policy and in order to reduce the 
administrative burden, only light reporting obligations are envisaged. Existing tools 
which include analysis of national implementing measures and market data collection 
will be used to monitor the PMSE market. The Commission proposes to evaluate this 
Decision three years after it is adopted. 


	1. INTRODUCTION
	2. PROBLEM DEFINITION
	3. OBJECTIVES
	4. POLICY OPTIONS
	5. ANALYSIS OF IMPACTS
	6. COMPARING THE OPTIONS
	7. MONITORING AND EVALUATION

