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P3 5G is one of BEREC’s strategic priorities set out in the draft strategy for 2021 – 

2025[1], underscoring that 5G continue to be a key area as it was already set out in 
the current BEREC strategy.[2] Over the past years several 5G- related activities 
have been going on in various working groups and committees. The challenges that 
need to be addressed range from work on standards, interoperability, new business 
models, spectrum availability and network sharing, coverage, Quality of Service 
(QoS), security and resilience. BEREC has identified 5G as a strategic priority with 
the aim to enable European-scale solutions that promote competition, to being 
consistent with the EU regulatory framework and which may help reap the benefits 
of an early and coherent implementation of 5G in terms of innovation, productivity 
and growth in the internal market. To this end, BEREC will – within the scope of its 
competence – continue to actively follow the development of 5G and, where relevant, 
work in cooperation with other EU bodies (in particular the RSPG) to ensure a 
smooth and quick implementation of 5G in the Member States. 

,Q�DGGLWLRQ�WR�WKH�ZRUN�LQ�FRRSHUDWLRQ�ZLWK�RWKHU�(8�ERGLHV�LW�LV�LPSRUWDQW�WR�DOORZ�
LQSXWV�IURP�WKH�LQGXVWU\�DQG�WKH�YHUWLFDOV�WR�WKH�UHJXODWRU\�SURFHVV��

P4 BEREC will also need to follow innovations in other network technologies, both 
fixed and wireless, to find common regulatory perspectives of how these 
technologies influence markets and the potential responsibilities for regulators. The 
network technologies and developments that have the potential to directly change 
the way services are used and delivered, such as IoT, NFV/SDN, as well as the 
technologies that may play a part in enabling such changes, e.g. small cell 
deployment, will be of particular importance for BEREC to follow in the coming 
years. 

�

P5 Many aspects of regulation are involved in the 5G ecosystem. How these are 
addressed could be critical to the pace at which innovative services are brought to 
market – especially vertical solutions. This project seeks to help NRAs to anticipate 
the issues involved and to support the pace of innovation to be optimised. 

�

P6 This project aims to anticipate any changes to regulation that may be required to 
keep pace with innovation. It will build on work previously undertaken by BEREC 
within in this area, in specific the study on the implications of 5G deployments on 
future business models [3] and the pathfinder mission report. BEREC has also 
published a number of reports and common positions related to 5G, such as reports 
about fixed/mobile convergence, infrastructure sharing, spectrum authorisation and 
award procedures, and coverage obligations. Additionally, infrastructure sharing 
and -information to consumers on mobile coverage were further studied and 
published as BEREC common positions.[4] 

�
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P7 Parallel work by BEREC �
P8 In a parallel project, a feasibility study was done about the expected benefits of 

consistent and coherent presentation of coverage information for 5G deployments 
for use by market sectors other than mobile network operators (e.g. by new vertical 
applications and use cases; automotive, industrial, environmental monitoring use 
cases). In summary, the feasibility study suggested that it was premature for BEREC 
to study a policy objective to provide harmonised information on 5G coverage and 
QoS aspects of networks. However, BEREC committed to continue to facilitate 
exploratory discussions with industry stakeholders, with the objective of keeping 
BEREC informed of relevant discussions around coverage information and QoS 
aspects of 5G networks. 

�

P9 It acknowledged that previous network generations have been designed as general-
purpose communication networks with limited differentiation capabilities across use 
cases. 5G is expected to create an ecosystem for technical and business innovation 
involving a number of different vertical markets such as energy, agriculture, city 
management, government, healthcare, manufacturing and public transportation. It 
will serve a larger portfolio of applications with requirements ranging from high 
reliability to ultra-low latency to high bandwidth and mobility. The 5G ecosystem is 
likely to become the cornerstone for digital connectivity which is a major driver of 
economic growth and serving societal needs. Many of the proposed 5G services and 
use cases and their respective providers are part of a particular vertical market (i.e. 
services which are specific to an industry or a group of customers), some of which 
have been broadly classified by the 5G Infrastructure Public Private Partnership 
(5G PPP) as ’verticals’1, but which BEREC considers are businesses with 
connectivity requirements. Businesses with connectivity requirements / vertical 
industries are expected to be the main driver of making the 5G ecosystem 
sustainable. Since 5G technology is designed to support a large range of use cases, 
the 5G ecosystem is likely to be broader than earlier generations of mobile 
communications systems as the needs of different users may be specific to particular 
sectors. In addition, different business models may arise with 5G, with new 
players/actors entering the market. For example, in some cases mobile network 
operators may have a direct customer relationship with customers in the vertical. In 
other use cases, one or more intermediate parties may arise that are specialised in 
fulfilling the specific connectivity needs of a vertical. In this new large ecosystem 
where multi-vendors seek to serve the communications needs of multi-use-cases, it 
is envisaged that NRAs may have a role to play for example in the provisioning of 
coverage information and Quality-of-Service (QoS) aspects of future 5G networks 
that cater for the needs of the verticals. 

0HGLD�ZLOO�EH�DQ�LPSRUWDQW�DFWRU�LQ��*�DQG�VKRXOG�EH�OLVWHG�DV�D�YHUWLFDO��
,W�LV�H[SHFWHG�WKDW�PHGLD�VHUYLFHV�ZLOO�EH�RQH�RI�WKH�GULYHUV�RI�DGRSWLRQ�RI��*��
�
%URDGFDVWHUV�KDYH�WUDGLWLRQDOO\�PDQDJHG�WKHLU�RZQ�FRQQHFWLYLW\�IRU�ERWK�FRQWHQW�
SURGXFWLRQ� DQG� GLVWULEXWLRQ�� WKURXJK� D� UDQJH� RI� GLIIHUHQW� WHFKQRORJLHV�� :LWK�
UHVSHFW�WR��*��WKH�(%8�LQ�FROODERUDWLRQ�ZLWK�WKH�LQGXVWU\�KDV�EHHQ�DQG�VWLOO� LV�
DFWLYHO\�LQYROYHG�LQ�UHODWHG�5	'�DQG�VWDQGDUGLVDWLRQ�ZRUN��LQ�SDUWLFXODU�LQ��*33�
ZKHUH�WKH�(%8�ZDV�WKH�GULYLQJ�IRUFH�EHKLQG�WKH�VSHFLILFDWLRQ�RI��*�%URDGFDVW���
$OVR��(%8�LV�DFWLYHO\�HQJDJHG�LQ�WKH��*�0HGLD�$FWLRQ�*URXS��ZZZ��J�PDJ�FRP��
DLPLQJ�WR�IDFLOLWDWH�WKH�DGRSWLRQ�RI��*�LQ�WKH�PHGLD�VHFWRU��
�
�*� LV� H[SHFWHG� WR� SURYLGH� KLJK�TXDOLW\� FRQQHFWLYLW\� IRU� D� UDQJH� RI� PHGLD�
DSSOLFDWLRQV��3XEOLF��*�QHWZRUNV�ZLOO�EH�LPSRUWDQW�LQ�WKH�GLVWULEXWLRQ�RI�FRQWHQW�
DQG�VHUYLFHV��
�
+RZHYHU��UHTXLUHPHQWV� LQ�SURIHVVLRQDO�FRQWHQW�SURGXFWLRQ�DUH�UDWKHU�VWULQJHQW�
DQG� PD\� UHTXLUH� GLIIHUHQW� QHWZRUN� VROXWLRQV� WKDQ� WKH� FRQVXPHU�IRFXVHG�
DSSOLFDWLRQV�IRU�ZKLFK�SXEOLF�PRELOH�QHWZRUNV�DUH�RSWLPLVHG��(YHQ�ZLWK�QHWZRUN�
VOLFLQJ��QRW�DOO�RI�WKHVH�UHTXLUHPHQWV�ZLOO�EH�HIILFLHQWO\�PHW�E\�SXEOLF��*�QHWZRUNV��
,QVWHDG�� LW� LV� H[SHFWHG� WKDW� WKH�PRVW� GHPDQGLQJ� DSSOLFDWLRQV� LQ� SURIHVVLRQDO�
FRQWHQW�SURGXFWLRQ�DUH�EHWWHU�VHUYHG�E\�QRQ�SXEOLF��*�QHWZRUNV��ZKLFK�PD\�EH�
LQWHUFRQQHFWHG� ZLWK� SXEOLF� QHWZRUNV�� ZKHUH� DSSURSULDWH�� 1RQ�SXEOLF� �*�
QHWZRUNV� ZLOO� UHTXLUH� DSSURSULDWH� UHJXODWRU\� FRQGLWLRQV� WR� EH� SXW� LQ� SODFH��
LQFOXGLQJ�IRU�DFFHVV�WR�WKH�UDGLR�VSHFWUXP��DV�ZHOO�DV�VXLWDEOH�EXVLQHVV�PRGHOV��
$V� FURVV�ERUGHU� PHGLD� SURGXFWLRQV� DUH� TXLWH� FRPPRQ�� VXFK� UHJXODWRU\�
FRQGLWLRQV� ZRXOG�� LGHDOO\� EH� KDUPRQLVHG� DFURVV� WKH� (8�� ,Q� DGGLWLRQ�� LW� LV�
LPSRUWDQW�WR�HQVXUH�WKDW�QRQ�SXEOLF��*�QHWZRUNV�UHPDLQ�D�SDUW�RI�WKH�RYHUDOO��*�
HFRV\VWHP���

P10 In December 2019, BEREC published a report on the impact of 5G on regulation 
and the role of regulation in enabling the 5G ecosystem, a first assessment based in 
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stakeholder input. This report is the result of a “horizon scanning exercise” and 
poses a range of questions such as how services might be rolled out, how markets 
might develop, and how any of these might raise new regulatory challenges for 
NRAs. ‘New regulatory challenges’ does not mean more regulation per se, but could 
also mean more proportionate or less regulation, depending on the issue at hand. 

P11 Many aspects of regulation are involved in the 5G ecosystem. How these are 
addressed could be critical to the pace at which innovative services are brought to 
market – especially within vertical sectors. This project should help NRAs to 
anticipate the issues involved, to support the pace of innovation to be optimized. 

�

P12 The first assessment included stakeholder views on an initial list of regulatory 
aspects in the context of 5G. From the initial list and the stakeholder input it can be 
concluded that there are many regulatory aspects that needs to be addressed. 
However, not all of the aspects need attention at the same time. 5G will be gradually 
introduced. Many Member States are now issuing the required spectrum. Aspects 
related to roll-out will probably need earlier attention than issues related to network 
slicing. In order to help NRAs prioritizing the projects to address the identified 
aspects, this follow-up report presents a radar plotting the 5G developments 
according to the anticipated time horizon. 

�

P13 In paragraph 1 the stepwise introduction of 5G will be explained. In paragraph 2 
the stepwise introduction will be linked to use cases and regulatory challenges. 
Paragraph 3 describes the main observations and conclusions of the 5G-radar. 
Paragraph 4 explains the radar as an instrument and how it can be used. 

�

�
�
���7KH�VWHSZLVH�LQWURGXFWLRQ�RI��*�
�

P14 The development of 5G-services will not happen at once, but will evolve gradually. 
The new services are dependent on standardization work by the 3GPP and the different 
release phases. 

,W�PD\�EH�XVHIXO�WR�FODULI\�WKDW��ZKLOH�WKH�VWHSZLVH�LQWURGXFWLRQ�LV�HQDEOHG�WKURXJK�
WKH��*33�VWDQGDUGLVDWLRQ�SURFHVV��WKH�WKUHH�SKDVHV�GHVFULEHG�LQ�WKLV�GRFXPHQW�
ZLOO�QRW�RFFXU�VHTXHQWLDOO\�DQG�QRW�VLPXOWDQHRXVO\�LQ�DOO�QHWZRUNV��,W�LV�OLNHO\�WKDW�
WKH�
SKDVH�RQH
�DQG�
SKDVH�WZR
�QHWZRUNV�ZLOO�FRH[LVW��ZKHUHDV�WKH�
SKDVH�WKUHH
�
VHUYLFHV�ZLOO�EH�LQWURGXFHG�JUDGXDOO\�DFURVV�QHWZRUNV���

P15 In the first phase, called ”3GPP Release 15 Non-stand-alone”, the focus is primarily 
on specifications for radio access in order to provide the use case ”enhanced mobile 
broadband”, i.e. more bandwidth to handle increasing data volumes. The radio access 
interfaces will be the present 4G-LTE and the new 5G-NR, while the core network will 
consist of the present core network for 4G-LTE. 

�

P16 Today’s LTE-based networks have a relatively high spectral efficiency, close to the 
theoretical maximum. Hence, the efficiency gain when going from 4G-LTE to 5G-NR 
will not be as big as it was when 3G-UMTS was replaced by 4G-LTE. In order to 
provide higher capacity in the radio access network, it will be necessary to have new 
frequency bands and to install more base stations. 

6XLWDEOH�VSHFWUXP�IRU��*�KDV�DOUHDG\�EHHQ�LGHQWLILHG��H�J��WKH��*�3LRQHHU�EDQGV�
LGHQWLILHG�E\�563*���ZKLFK�ZLOO�KHOS�WR�DFKLHYH�VXEVWDQWLDOO\�KLJKHU�FDSDFLW\�WKHQ�
�*�/7(�� )XUWKHUPRUH�� &(37� KDV� UHYLHZHG� RWKHU� IUHTXHQF\� EDQGV� WKDW� DUH�
FXUUHQWO\�XVHG�IRU�PRELOH�FRPPXQLFDWLRQV�ZLWK�D�YLHZ�RI�PDNLQJ�WKHP�VXLWDEOH�
IRU� �*��)ROORZLQJ�:5&������� DOPRVW� ���*+]�RI� VSHFWUXP� LQ� WRWDO� LV� DOUHDG\�
LGHQWLILHG� IRU� PRELOH� FRPPXQLFDWLRQV�� ,W� LV� OLNHO\� WKDW� WKLV� ZLOO� JLYH� VXIILFLHQW�
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VSHFWUXP�IRU��*�GHSOR\PHQWV�$GGLWLRQDOO\�� WKH�563*�KDV�DOUHDG\�VWDUWHG�WKH�
ZRUN� RQ� DVVHVVLQJ� ORQJ� WHUP� QHHGV� IRU� DGGLWLRQDO� VSHFWUXP� IRU� �*�� )XUWKHU�
FKDQJHV� WR� VSHFWUXP� DOORFDWHG� WR� RWKHU� VHUYLFHV� VKRXOG� DW� OHDVW� DZDLW� WKH�
RXWFRPH�RI�WKDW�UHYLHZ��
�
)XUWKHUPRUH��UHJXODWLRQ�FRXOG�IDFLOLWDWH�VKDULQJ�RI�IUHTXHQF\�EDQGV�EHWZHHQ��*�
DQG��*�QHWZRUNV��
�
1RQHWKHOHVV�� LW� LV� HTXDOO\� LPSRUWDQW� WR� LQYHVW� LQ� WKH� QHWZRUN� LQIUDVWUXFWXUH�� LQ�
SDUWLFXODU�IRU�FRYHUDJH�LPSURYHPHQW��H�J��LQ�UXUDO�DUHDV��DQG�4XDOLW\�RI�6HUYLFH�
�4R6��DVVXUDQFH��H�J�� IRU�DSSOLFDWLRQV�WKDW�UHTXLUH�KLJK�UHOLDELOLW\�DQG�RU�KLJK�
WKURXJKSXW���:LWKRXW�VXFK�LQYHVWPHQWV�QHZ�IUHTXHQF\�EDQGV�ZLOO�QRW�EH�HQRXJK�
IRU��*�QHWZRUNV�WR�SURYLGH�KLJK�FDSDFLW\�DQG�ZLGH�VHUYLFH�DYDLODELOLW\��
�
7KH�H[SHFWHG�SHUIRUPDQFH�ERRVW�RI��*�LV�OLNHO\�WR�EH�WKH�UHVXOW�RI�YHU\�EDODQFHG�
RUFKHVWUDWLRQ� RI� HIILFLHQW� VSHFWUXP� XVDJH�� QHWZRUN� GHQVLILFDWLRQ� DQG�
VRSKLVWLFDWHG�WHFKQRORJLHV�VXFK�DV�PDVVLYH�0,02��UDWKHU�WKDQ�FRQFHQWUDWLQJ�RQ�
PDNLQJ�DYDLODEOH�PRUH�DQG�PRUH�VSHFWUXP��

P17 For the second phase, called ”3GPP Release 15 Stand-alone”, substantial investments 
are needed. The core network must be upgraded based on cloud services and 
virtualisation, and the new core will not be compatible with the old core for 4G-LTE. 
The standardisation for phase one and two was completed in June 2018, and 5G-
modules for consumer products has become available in late 2019. 

�

 
P18 

In the third phase, called ”3GPP Release 16”, new functions are included, e.g. the 
introduction of ”massive IoT” and other network improvements in order to realize the 
full potential of 5G. Standardisation for this phase has taken place in December 2019, 
and equipment based on these standards is not expected to be on the market before 
2021. [5] 

�

P19 The DotEcon/Axon study on Implications of 5G Deployment on Future Business 
Models”[6] commissioned by BEREC, described that existing technologies such as 
NB-IoT, Lora, SigFox etc. could be used to meet the connectivity demand for some 
M2M and IoT devices and could possibly complement the RLAN solutions such as Wi-
Fi. An important insight is that it is not necessarily 5G which will enable all the 
customers demand. Different radio technologies, such as 5G, 4G, NB-IoT, will likely 
be used for the communications need in a “5G-context” for a customer. Hence, this 
will be an important aspect when analysing the study cases in order to identify the 
regulatory challenges. 

,W�ZLOO�EH�LPSRUWDQW�WR�HQDEOH�LQWHJUDWLRQ�RI�GLIIHUHQW�W\SHV�RI�QHWZRUNV�LQ�WKH�
�*�
FRQWH[W
��LQFOXGLQJ�QRW�RQO\�FHOOXODU�PRELOH��:L)L��DQG�,QWHUQHW�RI�7KLQJV�EXW�DOVR�
WHUUHVWULDO� EURDGFDVW� DQG� VDWHOOLWH�� 6WDQGDUGLVDWLRQ� HIIRUWV� LQ� WKLV� UHVSHFW� DUH�
EHLQJ�PDGH��
�
(YHQ�LQ�WKRVH�FDVHV�ZKHUH��*�ZLOO�EH�JUDGXDOO\�DGRSWHG�IRU�FHUWDLQ�DSSOLFDWLRQV��
FR�H[LVWHQFH� EHWZHHQ� �*� DQG� RWKHU� WHFKQRORJLHV� QHHGV� WR� EH� HQDEOHG� IRU� D�
SURORQJHG�SHULRG�RI�WLPH��7KLV�ZLOO�EH�SDUWLFXODUO\�FULWLFDO�LI�WKH\�QHHG�WR�VKDUH�WKH�
VDPH�UDGLR�VSHFWUXP�EDQGV��

�
�
���8VH�FDVHV�DQG�UHJXODWRU\�FKDOOHQJHV�
�
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P20 Generally 5G is described as it is supposed to support three main categories of 
usage; Enhanced mobile broadband (eMBB), Massive machine type communication 
(mMTC) and Ultra-reliable and low latency communications (URLLC)7. The 
picture below shows the future service categories made possible by 5G. 

6RPH�RI�WKH�LGHQWLILHG�VHUYLFHV�DUH�DOUHDG\�SRVVLEOH�ZLWK�RWKHU�WHFKQRORJLHV��H�J��
8+'�79�VHUYLFHV�DUH�GHOLYHUHG�RYHU�IL[HG�EURDGEDQG�DQG�VDWHOOLWH��DQG�PD\�DOVR�
EH�SRVVLEOH�ZLWK��*��+HQFH�LW� LV�LQFRUUHFW�WR�VD\�WKDW�WKHVH�DUH� 'future service 
categories made possible by 5G’��2WKHU�LGHQWLILHG�VHUYLFH�FDWHJRULHV�DUH��LQGHHG��
QRW�IHDVLEOH�ZLWK�WKH�H[LVWLQJ�WHFKQRORJLHV�DQG�PD\�EH�HQDEOHG�E\��*��

P21 As mentioned above and also identified by the DotEcon/Axon study” enhanced 
mobile broadband” to be the initial driver to 5G as data consumption is expected to 
grow exponentially in the future. The network investments necessary to meet this 
demand will happen in phase one. This will include densification of the mobile 
network with new 5G-NR base stations on existing as well as new sites. However, in 
areas where 4G-LTE is sufficient to meet capacity demand, 5G may not be rolled 
out. 

$V��*�FRXOG�HQDEOH�D�ORZHU�HQHUJ\�FRQVXPSWLRQ��SKDVLQJ�RXW�ROG�OHVV�HQHUJ\�
HIILFLHQW�V\VWHP�FRXOG�EH�D�³JUHHQ´�JRDO�RI�UROOLQJ�RXW�RI��*��
�
(YHQ�ZKHUH� �*� QHWZRUN� FDSDFLW\� LV� VXIILFLHQW� WR�PHHW� WKH� EDVLF� FRQQHFWLYLW\�
GHPDQG��*�ZRXOG�IDFLOLWDWH�LQQRYDWLYH�VHUYLFHV�DQG�DSSOLFDWLRQV��7KHUHIRUH��*�
GHSOR\PHQW�LV�LPSRUWDQW�WR�DYRLG�WKH�ZLGHQLQJ�RI�WKH�GLJLWDO�GLYLGH�RU�FUHDWLRQ�RI�
QHZ�GLJLWDO�JDSV��

3��� �

P23 The initial roll-out of 5G for eMBB will depend on the availability of frequencies in 
the 3.,4-3.8 GHz band, the availability of 5G-equipment for operators, as well as 
demand from end-users. 
 

�

P24 MNOs will most likely want to make as much use as possible of existing sites and 
assets. However, 5G for eMBB will probably be rolled out in areas where 4G-
capacity is deemed insufficient to meet future demand. 5G for eMBB will be rolled 
out in those areas where there is a need and demand. It is likely that deployment in 
dense areas will be based on the 3.6 GHz band, whereas in rural areas operators 
will rather use harmonized bands below 1 GHz (e.g. the 700 MHz band which the 
RSPG also identified as a pioneer band for 5G). 

�

P25 The increased network capacity at each site may also lead to a demand for fibre 
backhaul or high capacity microwave links on existing sites. 

�*�ZLOO�RQO\�EH�VXFFHVVIXO�LI�LW�FRPHV�ZLWK�PDVVLYH�ILEUH�UROO�RXW�WR�FRSH�ZLWK�
WKH�LQFUHDVHG�WUDIILF��+RZHYHU��ODUJH�VFDOH�ILEUH�GHSOR\PHQW�VKRXOG�EH�
VXSSRUWHG�QRW�RQO\�EHFDXVH�RI�WKH�QHHG�IRU�KLJK�FDSDFLW\�EDFNKDXO�IRU��*�EDVH�
VWDWLRQV�EXW�DOVR�EHFDXVH�LW�FDQ�DW�WKH�VDPH�WLPH�SURYLGH�FRQQHFWLYLW\�WR�QRQ�
SXEOLF��*�QHWZRUNV�DQG�XOWUD�IDVW�IL[HG�EURDGEDQG�WR�WKH�KRPH�DQG�VRFLR�
HFRQRPLF�GULYHUV��VFKRROV�DQG�KRVSLWDOV���

P26 At a later stage, 5G will be rolled out with small cells in the 24.25–27.5 GHz-band. 
The start of roll-out will depend on when the licensing process takes place. These 
cells will have smaller radius (e.g. of 50 – 200 meters), and will provide increased 
capacity locally, outdoors as well as indoors. Gaining access to outdoor and indoor 

$FFHVV�WR�VLWHV��EDFNKDXO��DQG�SRZHU�LV�LPSRUWDQW�WR�ERWK�SXEOLF�DQG�QRQ�SXEOLF�
�*�QHWZRUNV��
�
)LEUH�GHSOR\PHQWV�VKRXOG�UHPDLQ�D�NH\�WDUJHW�DV�D�EDVLV�IRU��*�UROO�RXW��
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sites and having to deploy fibre backhaul and provide power to base stations may 
pose challenges of availability. 

P27 This will require careful planning and agreements with municipalities and property 
owners. The large number of new sites may also make it necessary for operators to 
share infrastructure. Property owners on the other hand may have objections to 
housing multiple base stations from several MNOs in the same building. 

�

P28 In phase three, the services in the triangles lower corners are made possible and 
should be introduced to the market. Licensing of new spectrum in higher frequency 
bands may be necessary in order to enable local networks. In this phase specialised 
services are expected to be introduced. Regulators may have to assess, amongst 
others criteria, whether QoS differentiation of a specific mobile specialised service 
will be compliant with the Open Internet regulation. 

)UHTXHQF\� EDQGV� VKRXOG� EH�PDGH� DYDLODEOH� IRU� WKH� ORFDO� QHWZRUNV�� LQFOXGLQJ�
QRQ�SXEOLF�QHWZRUNV��ZKHWKHU�SHUPDQHQW�RU�WHPSRUDU\��,QWHUFRQQHFWLRQ�EHWZHHQ�
QRQ�SXEOLF�DQG�SXEOLF��*�QHWZRUNV�VKRXOG�EH�HQDEOHG��ZKHUH�UHTXLUHG��
�
,Q�DGGLWLRQ�WR�WKH�2SHQ�,QWHUQHW�5HJXODWLRQ�VSHFLDOLVHG�VHUYLFHV�PD\�EH�VXEMHFW�
WR�IXUWKHU�VSHFLILF�UHJXODWLRQ��

P29 Further, in order to enable an end-to-end service between multiple networks, the 
NRAs need to make a regulatory judgment of the need of obligations for national 
roaming and interconnection. 

,QWHUFRQQHFWLRQ� EHWZHHQ� SXEOLF� DQG� QRQ�SXEOLF� �*� QHWZRUNV� VKRXOG� DOVR� EH�
SRVVLEOH��1DWLRQDO�URDPLQJ�LQ�FRQMXQFWLRQ�ZLWK�VLWH�DQG�VSHFWUXP�VKDULQJ�FRXOG�
DOVR�EH�EHQHILFLDO�LQ�RUGHU�WR�RYHUFRPH�FRYHUDJH�DQG�FDSDFLW\�LVVXHV��

P30 An important obstacle of the rollout of national based services, for example 
connected cars, to take into consideration is of course the geographical dimension 
of less dense networks in rural areas. This raises the question of the need of state-
aid in order to roll out network in areas where it is not economically profitable. The 
new services developed for usage in the third phase may result in new end-user 
concerns, like privacy and transparency. Tailor-made services using a special slice 
of a network may be confronted with challenges concerning switching or 
interoperability. 

0RVW�(%8�0HPEHUV���3XEOLF�6HUYLFH�0HGLD�RUJDQLVDWLRQV���KDYH�DQ�REOLJDWLRQ�
�LQ�ODZ�RU�LQ�DQ\�RWKHU�LQVWUXPHQW�WKDW�VHWV�RXW�WKHLU�UHPLW��WR�PDNH�WKHLU�FRQWHQW�
XQLYHUVDOO\� DYDLODEOH� ZLWK� D� VDWLVIDFWRU\� WHFKQLFDO� TXDOLW\�� 7KLV� UHTXLUHV� DQ�
LQIUDVWUXFWXUH� ZLWK� VXIILFLHQW� FDSDFLW\� DQG� WKH� DELOLW\� WR� UHDFK� ����� RI� WKH�
SRSXODWLRQ��7KLV�PD\�QRW�EH�SRVVLEOH�WR�DFKLHYH�XVLQJ�PDUNHW�EDVHG�DSSURDFKHV�
DORQH��HVSHFLDOO\�ZKHQ�LW�FRPHV�WR�UHPRWH�DUHDV��7KLV�LV�ZK\�ZH�VXSSRUW�WKH�XVH�
RI�VWDWH�DLG�WR�HQDEOH�QHWZRUN�UROO�RXW�ZKHUH�LW�LV�QRW�FRPPHUFLDOO\�YLDEOH��2WKHU�
VROXWLRQV�VKRXOG�EH�H[SORUHG�VXFK�DV�FRYHUDJH�REOLJDWLRQV�OLQNHG�WR�VSHFWUXP�
IHHV�WKDW�QHWZRUN�RSHUDWRUV�DUH�REOLJHG�WR�SD\��
�
)XUWKHUPRUH��SRVVLEOH�UHJXODWRU\�LVVXHV�DVVRFLDWHG�ZLWK�QHWZRUN�VOLFLQJ�VKRXOG�
EH�LGHQWLILHG�DQG�DGGUHVVHG��

�
�
���0DLQ�REVHUYDWLRQV�DQG�FRQFOXVLRQV�
�

P31 Each phase of the gradual introduction of 5G will have its own aspects that may 
need regulatory attention. In the paragraph above we have not mentioned all the 
possible aspects, but some examples. From the report on the horizon scanning 
mission, published at the end of 2019, based on stakeholder input the 21 most 
important aspects have been derived and plotted on the radar. The radar shows what 
are the most important aspects for BEREC and NRAs, and when regulators should 
be prepared for those developments. The interactive radar is published in a separate 
file. The 2D radar image is included in this document as annex 2. On the radar the 
different phases can be recognized. The BEREC 5G radar is developed as a tool to 

�
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identify developments in the 5G ecosystem that may need regulatory attention, and 
prioritise them in time. 

P32 Many regulatory challenges can be identified in which BEREC and NRAs have an 
important role. Another observation is that the different phases of introduction and 
deployment of 5G can also be recognized in the radar. The time between those 
phases should be used by BEREC and NRAs to be able to address all the regulatory 
challenges. 

�

�
�
�
�
�
���,QWHUSUHWDWLRQ�DQG�XVH�RI�WKH�UDGDU�
�

P33 The marine radar is an instrument that is used on the ship’s bridge in carrying out 
a safe navigational watch. A radar is used in identifying, tracking and positioning 
of vessels (including one’s own vessel) among other things in order to safely 
navigate a ship from one point to another. The identified objects may also move in 
certain directions, and with a certain speed. 

�

P34 On the BEREC 5G radar, there are 22 identified 5G related developments8 that will 
be relevant to BEREC and NRAs in the coming years. The radar does not identify 
solutions, but developments that should be looked closer into in order to facilitate a 
smooth implementation of 5G and new services. The radar indicates the relevance 
for BEREC and NRAs and when BEREC and NRAs should be prepared for that 
development. This means preparations and work in many cases have to start well 
ahead of the timing that is indicted in the radar. The closer the circles are in the 
center, the more relevant they are. Closer to the baseline means that they become 
relevant very soon. Like on the marine radar, the objects identified by the BEREC 
5G radar may move, as their relevance changes, or their speed changes, and thereby 
the year that BEREC and NRAs should be prepared. Careful study of the radar will 
enable BEREC and NRAs to timely plan the projects that address the regulatory 
challenges. 

�

P35 Annex 1 describes per cluster the relevance and timing of the developments. In the 
annex will be the short form of the radar. An interactive radar will be published 
separately in pdf-format. 

�

P36 All the plotted aspects are relevant developments for BEREC and NRAs. Relevance 
is described as relative to relevance of other topics, and relevance for BEREC and 
NRAs. Certain aspects can be very important, with BEREC only having a minor role 
in addressing the issue. Those aspects are indicated as relatively less relevant. 

�

�
�
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$QQH[����5HOHYDQFH�DQG�WLPLQJ�RI�WKH�GHYHORSPHQWV�
�

P37 In July 2019 BEREC has approached stakeholders with a call for input (CFI) 
containing an initial list of regulatory aspects. In the report on the impact of 5G on 
regulation and the role of regulation in enabling the 5G ecosystem the responses 
from almost 50 stakeholders across the industry are summarized, and related to 
projects already in the pipeline. From this report 21 of the most relevant take-aways 
are chosen. The 21 topics are clustered according to the themes of that report. 
Sustainability, as a new strategic priority of BEREC, is added as a new subject. 

�

�
�

 Theme  

One-liner (with reference 
to the paragraph in the 

Report on the impact of 5G 
on regulation and the role 
of regulation in enabling 

the 5G ecosystem) 

Trend Relevance and timing (%8�FRPPHQW�

1 Privacy Private 
information as 
cost 

End-users may not 
understand the impact of 
sharing their private 
information in terms of 
the data economy in 5G. 
(4.2) 

Gigabit speeds and other enhanced 
capabilities may increase user’s 
ability to generate or disseminate 
private information and to generate 
more private information on the web. 

Data will be generated only when the 
new services have been launched, 
which will take some years. 
Timing: 2024. 
Despite this may become a bigger 
issue, BEREC’s role might be limited. 
Relevance: Low. 

�

2 Privacy Sharing of end-
user data 
between 
different actors 

Increased data exchange 
between parties in the 
5G eco system. 
(4.2) 

Smart city use cases increase 
(harvesting data from different uses). 
Data processing actors in the 5G 
value chain develop but may not 
have a direct relationship with end 
users and therefore unable to request 
data processing consent directly. 

Data will be generated only when the 
new services have been launched, 
which will take some years. 
Timing: 2024. 
Despite this may become a bigger 
issue, BEREC’s role is not yet clear. 
Relevance: Low. 

�

(%8�FRPPHQWV�
RQ�3ULYDF\�

:H�DJUHH�WKDW�SURWHFWLRQ�RI�SHUVRQDO�GDWD�LV�DQ�LPSRUWDQW�LVVXH�±�SULYDF\�VKRXOG�EH�GHDOW�ZLWK�LQ�WKH�VDPH�ZD\�LQ��*�DV�LQ�DQ\�RWKHU�FRQWH[W���
7KH�(%8�LQGHHG�EHOLHYHV�WKDW�SURWHFWLRQ�RI�SHUVRQDO�GDWD�LV�DOUHDG\�GHDOW�ZLWK�LQ�WKH�*'35�DQG�WKH�H3ULYDF\�'LUHFWLYH�DQG�WKH�UHODWHG�GHFLVLRQV�DGRSWHG�E\�
WKH�$UWLFOH����:RUNLQJ�3DUW\�RU�WKH�(XURSHDQ�'DWD�3URWHFWLRQ�%RDUG�DQG�SDUWLFLSDWLQJ�1DWLRQDO�5HJXODWRU\�$XWKRULWLHV���
:H�DJUHH�ZLWK�WKH�UHOHYDQFH�WKUHVKROGV�VHW�IRU�%(5(&��+RZHYHU��WKHVH�LVVXHV�PLJKW�QHHG�WR�EH�DGGUHVVHG�EHIRUH��*�QHWZRUNV�DUH�UROOHG�RXW���

�
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3 Security Network and 
application 
security 

Cybersecurity: higher 
sensitivity and 
dependency on 5G 
networks 
(4.1) 

Any vulnerability in 5G networks or 
applications running over 5G 
networks could be exploited, 
potentially causing serious damage 
to critical infrastructures and 
services (e.g. smart city, industry 
automation, e-health, logistics) and 
affecting the economies and societies 
of the EU. 
In the IoT environment, the growing 
number of connected devices enabled 
by 5G will increase the entry points 
for possible network security attacks. 

From early in the process, when 
vendors and suppliers are selected, 
network security is a relevant topic. 
Studies building on the work of 
Recommendation 2335, and the EU 
Toolbox of risk mitigating measures 
are relevant. 
Timing: 2021. 
This topic is high on the political 
agenda, and one of BEREC’s strategic 
priorities.  
Relevance: High. 

�

(%8�FRPPHQWV�
RQ�VHFXULW\�

    �

�
4 New business 

models and 
value chains 

New business 
opportunities 

5G has the potential to 
impact existing value 
chains. 
(1.1) 

5G technical developments and the 
increasing role of 5G across a range 
of industries have the potential to 
impact existing value chains and 
result in new business models beyond 
connectivity. They may influence 
both wholesale buyer and retail end-
user choices in terms of providers 
(MNO, MVNO, WISP, other micro 
operators e.g. using a network slice) 
and / or fixed network operators. 

New technical developments and new 
business opportunities resulting in 
changing in value chains starting to 
emerge. 
Timing: 2022-2023. 
Relevance: High. 

�

5 New business 
models and 
value chains 

New 
bottlenecks, 
dominance and 
monopolies 

5G use cases may 
increase dependency on 
data for market access. 
(1.2) 

5G is a potential driver for IoT 
applications with more data 
produced, stored and analysed, 
which can lead to network effects 
creating or strengthening dominant 
players (such as digital platforms) 
who may have incentives to frustrate 
access / sharing of their proprietary 
data. 

‘New bottlenecks’ is a topic BEREC 
has already identified in the 
DotEcon/Axon study in 2018. These 
topics are likely to intensify during the 
first phase of the 5G uptake. 
Timing: 2022-2023. 
Relevance: Medium/high. 

:H�DJUHH�WKDW�WKHUH�LV�D�ULVN�RI�QHZ�
ERWWOHQHFNV�EHLQJ�FUHDWHG�LQ�WKH�FRQWH[W�RI�
�*��SRVVLEO\�OHDGLQJ�WR�WKH�FUHDWLRQ�RI�QHZ�
JDWHNHHSHUV��7KLV�LV�D�YHU\�UHOHYDQW�ULVN��
7LPLQJ�VKRXOG�EH������������L�H��EHIRUH�
PDUNHW�GRPLQDQFH�FRXOG�EH�HVWDEOLVKHG�LQ�
�*��
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6 New business 
models and 
value chains 

Creation of new 
wholesale 
markets 

5G could allow for new 
players to enter the 
market. 
(1.2) 

Industry automation use cases 
potentially increase the need for 
tailor-made 5G services by new 
micro- operators (plant wide 
operators, campus operators), thus 
creating new business models such 
as e.g. intermediaries that could 
provide wholesale access, bundle or 
repackage solutions for the specific 
industry or specific local sites with 
the necessary network operator. 

Timing: 2022-2023. 
Relevance: Medium/high. 

5HJXODWLRQ�VKRXOG�HQVXUH�WKDW�QHZ�
PDUNHW�HQWUDQWV�KDYH�DFFHVV�WR��*�
QHWZRUNV�XQGHU�)5$1'�FRQGLWLRQV��

7 New business 
models and 
value chains 

Private/local 
networks 

Introduction of 
private/local networks. 
(1.2) 

Many see an increase in revenue 
streams for operators to arise from 
the business-to-business segment 
where private/local networks will 
play an important role for certain 
verticals/sectors. 
Enhanced 5G features such as 
URLLC and network slicing could be 
applied to Private/Local networks. 

Timing: 2022-2023. 
Relevance: Medium/high. 

,W�LV�H[SHFWHG�WKDW�WKH�PRVW�GHPDQGLQJ�
DSSOLFDWLRQV�LQ�SURIHVVLRQDO�FRQWHQW�
SURGXFWLRQ�ZLOO�EH�VHUYHG�E\�QRQ�SXEOLF��*�
QHWZRUNV��ZKLFK�PD\�EH�LQWHUFRQQHFWHG�
ZLWK�SXEOLF�QHWZRUNV��ZKHUH�DSSURSULDWH��
1RQ�SXEOLF��*�QHWZRUNV�ZLOO�UHTXLUH�
DSSURSULDWH�UHJXODWRU\�FRQGLWLRQV�WR�EH�SXW�
LQ�SODFH��LQFOXGLQJ�IRU�DFFHVV�WR�WKH�UDGLR�
VSHFWUXP��DV�ZHOO�DV�VXLWDEOH�EXVLQHVV�
PRGHOV���
$V�FURVV�ERUGHU�PHGLD�SURGXFWLRQV�DUH�
TXLWH�FRPPRQ��VXFK�UHJXODWRU\�FRQGLWLRQV�
ZRXOG��LGHDOO\�EH�KDUPRQLVHG�DFURVV�WKH�
(8��,Q�DGGLWLRQ��LW�LV�LPSRUWDQW�WR�HQVXUH�
WKDW�QRQ�SXEOLF��*�QHWZRUNV�UHPDLQ�D�SDUW�
RI�WKH�RYHUDOO��*�HFRV\VWHP��
�
7LPLQJ��WKHUHIRUH��PD\�QHHG�WR�EH�
DGYDQFHG�WR��������
�

8 New business 
models 

Network slicing 
and 5G 
wholesale 
markets 

Higher QoS-
requirements might be 
implemented using 5G 
network slices 
(1.1, page 6) 

Industry automation and other use 
cases (e-health, gaming…) with 
specific URLLC and bandwidth 
needs may increase the need to be 
able to differentiate services with 
different classes of quality of services 
which might be supported by the use 
of network slicing beyond other 
technical solutions. 
These use cases will have to follow 
Net Neutrality regulation. 

Even though the standards are still to 
be finalised, operators are already 
preparing for it. Slicing is likely to play 
a larger role in the near future. 
Timing: 2022. Relevance: Medium. 

(%8�VXSSRUWV�WKH�UHFHQW�PRGLILFDWLRQV�
PDGH�WR�WKH�%(5(&�*XLGHOLQHV�RQ�WKH�
2SHQ�,QWHUQHW�5HJXODWLRQ�±�ZKLFK�DOVR�
DSSO\�LQ�WKH��*�FRQWH[W���
�
)XUWKHUPRUH��SRWHQWLDO�UHJXODWRU\�DVSHFWV�
RI�QHWZRUN�VOLFLQJ�PD\�KDYH�WR�EH�
LGHQWLILHG�DQG�DGGUHVVHG��(VSHFLDOO\��
DFFHVV�WR�VOLFHV�VKRXOG�EH�HQDEOHG�XQGHU�
)5$1'�FRQGLWLRQV��

(%8�FRPPHQWV�
RQ�QHZ�

    �
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EXVLQHVV�
PRGHOV�DQG�
YDOXH�FKDLQV�

�
9 Quality of 

Service 
QoS- 
requirements of 
Pan-European 
services 

How might 5G impact 
the operation of 
potential transnational / 
pan-EU operators. 
(3.1) 

Pan-European services (e.g. 
connected mobility) will require 
continuous QoS and seamless 
handover, both within a country and 
between different countries. This 
could imply a need for increased 
QoS provisioning for interconnection 
and roaming. 

The special services are still several 
years away. Timing: 2024. 
Interconnection with proper handover 
based on QoS is crucial.  
Relevance: High. 

4R6�UHTXLUHPHQWV�DUH�GHILQHG�E\�WKH�
VHUYLFH�SURYLGHU��,Q�WKH�GLVWULEXWLRQ�RI�
PHGLD�FRQWHQW�DQG�VHUYLFHV��WKH�PHGLD�
VHUYLFH�SURYLGHU�ZDQWV�WR�EH�LQ�FRQWURO�RI�
WKH�XVHU�H[SHULHQFH�DQG�WKLV�UHTXLUHV�D�
SUHGLFWDEOH�4R6�WKURXJKRXW�WKH�
GLVWULEXWLRQ�FKDLQ���
,Q�SURIHVVLRQDO�FRQWHQW�SURGXFWLRQ�4R6�
FRXOG�EH�GHILQHG�LQ�D�6HUYLFH�/HYHO�
$JUHHPHQW�ZLWK�WKH�QHWZRUN�RSHUDWRUV��,Q�
VRPH�FDVHV�QRQ�SXEOLF��*�QHWZRUNV�ZLOO�
EH�WKH�EHVW�ZD\�WR�HQVXUH�WKH�UHTXLUHG�
4R6��

�
(%8�FRPPHQWV�
RQ�4XDOLW\�RI�
6HUYLFH�

    �

�
10 End-user Transparency of 

information 
Stronger need for 
information on coverage 
and QoS of 5G networks 
to enable informed 
choices. 

The introduction of 5G enables 
operators to differentiate products 
and services in much more complex 
ways. Information on coverage and 
QoS potentially becomes more 
important, not only for M(V)Nos, 
CAPs, for IoT SPs, for verticals, but 
also for end users. Especially with 
services tailor-made for specific user 
groups (network slicing) it becomes 
crucial where and when a service is 
available (e.g. geographically or in a 
roaming situation). 

The special services are still several 
years away. Timing: 2024. 
QoS is strongly related to slicing. It is 
also important for BEREC’s 
monitoring work to see what operators 
are offering, and knowledge building. 
Relevance: High. 

�

(%8�FRPPHQWV�
RQ�(QG�XVHU�

    �
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11 Numbering  M2M numbers 

and mobile 
numbers  

Increased demand for 
M2M and mobile 
numbers.  
(2.4)  

Massive Machine Type 
Communications increase. As a 
result demand for numbers for 
M2M/IoT/MTC communication 

The timing and relevance may be 
different per Member State, depending 
on the market dynamics and their 

�
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increases (given the expected 
increase of number of connected 
devices). The rising demand for 
devices could also lead to an 
increasing and potentially massive 
demand in other E.164 numbers (e.g. 
mobile numbers) and other types of 
numbering resources/identifiers (e.g. 
IPv6).  

impact on the availability of numbering
resources.  
This is relevant to NRAs and BEREC 
because of involvement of NRAs in 
assignment of numbers inside blocks.  
Timing: 2022  
Relevance: Medium  

12 Numbering  Mobile Network 
Codes  

Increased demand for 
MNCs, especially due to 
local/private networks 
(campus networks).  
(2.4)  

The importance of having a sufficient 
supply of numbering resources 
available to meet the demand, 
especially of campus networks. 
Verticals and intermediary operators 
may want to provide own SIMs, 
potentially leading to increased 
demand for MNCs.  
When E.212 MNCs are used for 
cross-border IoT/M2M applications, 
global MNCs under MCC 90x could 
be used. MCC 999 could be applied 
for standalone private networks 
where interconnectivity and roaming 
are not supported.  

The timing and relevance may be 
different per Member State, depending 
on the evolving business models.  
Timing: 2022  
Relevance: Medium  

�

13 Numbering  eSIM  Using eSIM to support 
application 
implementation and 
switching.  
(2.4)  

Using eSIM may help in initial 
device provisioning and in switching 
between providers due to lower 
implementation costs when over-the-
air switching is applied. The 
availability of eSIM is also relevant 
in IoT use cases with device 
miniaturization and deployment in 
high-risk and/or restricted 
accessibility environments.  

The timing and relevance may be 
different per Member State. 5G may 
accelerate the adoption of eSIMs in 
more devices.  
Timing: 2022.  
Relevance: Medium 

�

(%8�FRPPHQWV�
RQ�1XPEHULQJ�

    �
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14 Interoperability Interoperability Possibilities of 

interoperability of 
networks, including 
cross-border.  
(3.3)  

There will be an increased number of 
service providers and localised 
networks. It will be vital that 
different networks are interoperable, 
wherever this is demanded, 
especially in a context where 5G 
involves important virtualization of 

First the new services need to be 
developed before the interoperability 
of the networks becomes relevant. The 
last standards still need to be 
developed.  
Timing: 2024.  

15$V�VKRXOG�LQGHHG�PRQLWRU�DQG�SURPRWH�
LQWHURSHUDELOLW\��
�
,W�LV�HVVHQWLDO�WKDW�QRQ�SXEOLF��*�QHWZRUNV�
DUH�DEOH�WR�FRQQHFW�WR�SXEOLF�QHWZRUNV��
ZKHUH�DSSURSULDWH���
�
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the network and increased reliance 
on software, notably through SDN 
and NFV technologies. It might 
require a deeper standardization 
process or the implementation of 
APIs.  
Lack of interoperability could raise 
many issues. Notably, it could hinder 
end-to-end connectivity.  
Furthermore, if verticals want to 
switch to a new service provider 
whether WISPs, MNOs, MVNOs, 
micro-operators or fixed providers, 
vendor lock in could become a more 
prevalent issue due to the 
opportunity to highly customise 
networks in 5G.  

BEREC may not be involved with the 
standardization process, but 
interoperability is important for 
network effects, avoidance of 
dominance of new platforms, end-user 
choice, operator-lock-in etc.  
Relevance: High.  

%HVLGHV��LQWHUFRQQHFWLRQ�DQG�
LQWHURSHUDELOLW\�EHWZHHQ��*�DQG�RWKHU�
W\SHV�RI�QHWZRUNV��LQFOXGLQJ�VDWHOOLWH�DQG�
WHUUHVWULDO�EURDGFDVW�QHWZRUNV��VKRXOG�EH�
SRVVLEOH��

(%8�FRPPHQWV�
RQ�
,QWHURSHUDELOLW\�

    �
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15 Roaming  New 

requirements 
for national 
roaming  

National roaming 
agreements will include 
new requirements, such 
as coverage and 
infrastructure sharing.  
(2.5)  

New services will become available 
requiring a high level of coverage 
and/or QoS which in many cases will 
not be possible to be provided by a 
single network or operator alone. 
Operators may therefore require 
national roaming or infrastructure 
sharing agreements for the new 
services to meet QoS requirements or 
coverage obligations set out in the 
spectrum authorization regime . This 
would allow an efficient use of 
spectrum. Operators may also wish 
to share the costs of deploying 
network elements and engage in co-
investment projects.  

BEREC could further explore the 
national provisions with regard to the 
use of national roaming and 
infrastructure sharing agreements as 
well as co-investments. Timing of those 
topics should probably be aligned. 
Timing: 2023.  
Relevance: High.  

,QIUDVWUXFWXUH�DQG�IUHTXHQF\�VKDULQJ�FDQ�
KHOS�WR�H[WHQG�WKH�QHWZRUN�FRYHUDJH�DQG�
LPSURYH�4R6��

16 Roaming  New 
requirements 
for international 
roaming  

5G will contribute to the 
addition of new services 
to the current 
international roaming 
services portfolio, such 
as M2M.  

In the next few years, other 
international roaming services than 
voice, SMS and data, such as IoT/ 
M2M are likely to play an increased 
role. It makes sense for the current 
revision of the Roaming Regulation 
to consider those services and 

International roaming is crucial for the 
functioning of the telecom markets 
across the EU EEA and BEREC has a 
crucial role in providing its expertise 
to the Commission and Co-legislators 
when discussing amendments for the 

�
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(2.5)  investigate whether there is a need to 
adapt the provisions to meeting both 
the market and technological 
developments.  

Roaming Regulation. The work has 
already commenced.  
Timing: 2022.  
Relevance: High. 

(%8�FRPPHQWV�
RQ�5RDPLQJ�

    �
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17 Roll-out  Backhaul, 

fronthaul and 
anyhaul  

Further fiber roll-out in 
networks.  
(2.2)  

Because of the increasing demand 
for bandwidth, connections to the 
RAN (x-haul) will mainly be realised 
using fibre, as well as fast wireless 
technologies. Stakeholders 
emphasize that NRAs should ensure 
the existing backhaul is available on 
reasonable terms while fibre is rolled 
out quickly.  

Backhaul is a very relevant topic in the 
roll-out of 5G networks. Initially 
operators will roll-out backhauls to 
existing base stations, which may still 
be linked with radio waves or copper. 
Therefor this topic will be relevant 
soon.  
Timing: 2021/2022.  
Relevance: High.  

)LEUH�EDFNKDXO�VKRXOG�EH�HQFRXUDJHG�LQ�
SDUDOOHO�ZLWK�)77+�GHSOR\PHQWV��

18 Roll-out  Small cells  Gigabit coverage 
requires small cell 
deployment.  
(2.3)  

Small cell deployment will be 
necessary in order to achieve gigabit 
coverage. A harmonised approach 
for network planning and permits 
will facilitate roll-out. Deployment is 
costly and initiatives seeking to allow 
deployment in a cost effective 
manner such as infrastructure 
sharing or other co-investments 
initiatives will likely occur.  

Deployment of small cells will be 
intensified with the availability of 
suitable spectrum. For many MS 
availability of 26GHz is not a priority 
until after other pioneer bands are 
awarded. The timeframe is more likely 
2023. The topic of small cells may have 
many aspects; note that the timing may 
differ per MS.  
Timing: 2023.  
Relevance: High.  
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RQ�5ROO�RXW�

,Q�GRRU�UHFHSWLRQ�RI�PHGLD�FRQWHQW�YLD�,3�EDVHG�QHWZRUNV�LV�JUHDWO\�IDFLOLWDWHG�E\�ILEUH�EDVHG�QHWZRUNV��DV�WKH\�SURYLGH�KLJK�HQRXJK�FDSDFLW\���
�
7KH�GHPDQG�IRU�ILEUH�ZLOO�IXUWKHU�LQFUHDVH�ZLWK�GHQVLILFDWLRQ�RI��*�QHWZRUNV�ZKLFK�ZLOO�EH�QHHGHG�LQ�RUGHU�WR�XVH�KLJK�IUHTXHQF\�EDQGV��L�H��PLOOLPHWUH�ZDYHV���
,Q�DGGLWLRQ��D�ODUJH�VFDOH�ILEUH�GHSOR\PHQW�VKRXOG�EH�VXSSRUWHG�QRW�RQO\�EHFDXVH�QHHG�IRU�KLJK�FDSDFLW\�EDFNKDXO�IRU��*�EDVH�VWDWLRQV�EXW�DOVR�EHFDXVH�LW�
FDQ�DW�WKH�VDPH�SURYLGH�FRQQHFWLYLW\�WR�QRQ�SXEOLF��*�QHWZRUNV�DQG�XOWUD�IDVW�IL[HG�EURDGEDQG�WR�WKH�KRPH�DQG�VRFLR�HFRQRPLF�GULYHUV��VFKRROV�DQG�
KRVSLWDOV���
�
6HH�DOVR��FRPPHQWV�RQ�VWDWH�DLG�LQ�VHFWLRQ�3���DERYH�DV�ZHOO�DV�LQ����EHORZ��

�
19 State aid  Coverage  State-aid to meet 

coverage targets.  
Extension of broadband coverage to 
rural areas is one of the main 
objectives of national state aid rules 
and spectrum licensing conditions. 
The requirements associated to 5G 
use cases could potentially affect 
existing state aid plans for 

Coverage is an important issue, 
because it involves the roll-out plans of 
new fiber. This happens in the 
beginning of the process. It is 
important to have clarity on state aid, 
because it concerns high levels of 
investments. Timing: 2022.  

0RVW�(%8�0HPEHUV���3XEOLF�6HUYLFH�
0HGLD�RUJDQLVDWLRQV���KDYH�DQ�REOLJDWLRQ�
�LQ�ODZ�RU�LQ�DQ\�RWKHU�LQVWUXPHQW�WKDW�
VHWV�RXW�WKHLU�UHPLW��WR�PDNH�WKHLU�FRQWHQW�
XQLYHUVDOO\�DYDLODEOH�ZLWK�D�VDWLVIDFWRU\�
WHFKQLFDO�TXDOLW\��7KLV�UHTXLUHV�DQ�
LQIUDVWUXFWXUH�ZLWK�VXIILFLHQW�FDSDFLW\�DQG�



���
�

broadband extension. In order to 
increase coverage in rural areas and 
to reduce a digital divide, state-aid 
for FWA or fibre based backhaul 
solutions, state-owned infrastructure 
or spectrum coverage obligations 
could for example be relevant to 
apply.  

This is relevant for operators, and also 
for BEREC and NRAs. But BEREC’s 
role in state aid may be limited.  
Relevance: Low/medium.  

WKH�DELOLW\�WR�UHDFK������RI�WKH�
SRSXODWLRQ��7KLV�PD\�QRW�EH�SRVVLEOH�WR�
DFKLHYH�XVLQJ�PDUNHW�EDVHG�DSSURDFKHV�
DORQH��HVSHFLDOO\�ZKHQ�LW�FRPHV�WR�
UHPRWH�DUHDV��7KLV�LV�ZK\�ZH�VXSSRUW�WKH�
XVH�RI�VWDWH�DLG�WR�HQDEOH�QHWZRUN�UROO�RXW�
ZKHUH�LW�LV�QRW�FRPPHUFLDOO\�YLDEOH���
2WKHU�VROXWLRQV�VKRXOG�EH�H[SORUHG�VXFK�
DV�FRYHUDJH�REOLJDWLRQV�OLQNHG�WR�
VSHFWUXP�IHHV�WKDW�QHWZRUN�RSHUDWRUV�DUH�
REOLJHG�WR�SD\��

(%8�FRPPHQWV�
RQ�6WDWH�DLG�
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20 Convergence  Convergence  Issue of convergence of 

broadcast and 
broadband requirements 
in 5G.  
(4.3)  

In the context of 5G, convergence 
could become an issue with advances 
in Release 14 principally allowing 
improved support for national TV 
services to both mobile devices and 
stationary TV sets over eMBMS 
(enhanced multimedia broadcast and 
multicast system over LTE) and 
unicast. [9]  

Based on stakeholder input BEREC 
concludes that this technical 
development becomes relevant later in 
time. For example, BEREC notes that 
the use of the band 470 – 694 MHz will 
be reviewed c. 2025, with some MS 
issuing licences for broadcasting 
services in this band up to c. 2030/32.  
Timing: 2024-2026.  
Stakeholder input did not give much 
indication of relevance on the BEREC 
agenda.  
Relevance: Low.  

7KH�LVVXH�RI�FRQYHUJHQFH�RI�EURDGFDVW�
DQG�EURDGEDQG�UHTXLUHPHQWV�LQ��*�LV�YHU\�
LPSRUWDQW�IRU�3XEOLF�6HUYLFH�0HGLD�
RUJDQLVDWLRQV��HVSHFLDOO\�LQ�HQDEOLQJ�
XQFRQVWUDLQHG�DFFHVV�WR�360�FRQWHQW���
*HQHUDO�,QWHUHVW�FRQWHQW�IRU�WKH�(XURSHDQ�
FLWL]HQV�RQ�DOO�UHOHYDQW�SODWIRUPV��7KH�
IUHTXHQF\�EDQG���������0+]�VKRXOG�
FRQWLQXH�WR�EH�XVHG�WR�VXSSRUW�WKLV�
REMHFWLYH�WDNLQJ�LQWR�DFFRXQW�WKDW�VSHFLILF�
QHHGV�PD\�EH�GLIIHUHQW�LQ�GLIIHUHQW�(8�
0HPEHU�6WDWHV��
)XUWKHUPRUH��WKH�VDIHJXDUGV�IRU�
GLVWULEXWLRQ�RI�360�FRQWHQW�DQG�VHUYLFHV��
�SOHDVH�VHH�EHORZ�LQ�(%8�FRPPHQWV�RQ�
&RQYHUJHQFH�VHFWLRQ��PXVW�EH�
PDLQWDLQHG�IRU�EURDGFDVWLQJ�DQG�H[WHQGHG�
WR�EURDGEDQG�EDVHG�GLVWULEXWLRQ��7KLV�
ZRXOG�HQVXUH�WKH�ORQJ�WHUP�YLDELOLW\�RI�
360�GLVWULEXWLRQ�LQ�WKH�FRQWH[W�RI��*��
�

21 Convergence Fixed-Wireless 
Access  

FWA potentially 
emerging as pioneer 5G 
use case.  
(1.1)  

5G Fixed Wireless Access (FWA) has 
emerged as one of the early 5G use 
cases offering gigabit connectivity. 
With increased capacity in the 
networks, operators are likely to 
have more opportunities to offer 
competitive FWA services. The 
technological developments will 
enable mobile networks to match the 

Fixed Wireless Access is one of the 
early developed business cases.  
Timing: 2022-2023.  
Relevance: Medium.  

$V�UDGLR�VSHFWUXP�UHPDLQV�D�VFDUFH�
UHVRXUFH��):$�QHWZRUN�UROORXW�VKRXOG�EH�
OLPLWHG�WR�WKRVH�DUHDV�ZKHUH�VXIILFLHQW�
VSHFWUXP�LV�DYDLODEOH��,Q�JHQHUDO��ILEUH�
GHSOR\PHQW�VKRXOG�EH�IDYRXUHG�ZKHUHYHU�
SRVVLEOH��
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expectations that consumers already 
have with regard to fixed broadband 
services.  

(%8�FRPPHQWV�
RQ�&RQYHUJHQFH�

,Q�WHUPV�RI�VDIHJXDUGV�IRU�GLVWULEXWLRQ�RI�FRQWHQW�RI�JHQHUDO�LQWHUHVW�LQ�D��*�HQYLURQPHQW��WKH�IROORZLQJ�HOHPHQWV�DUH�NH\��
x� Universal Coverage and Access��*HRJUDSKLFDO�DYDLODELOLW\�RI�WKH�VHUYLFH��H�J��QDWLRQDO��UHJLRQDO��ORFDO��DFFRUGLQJ�WR�UHJXODWRU\�UHTXLUHPHQWV���
x� Free-to-air Access��XVHUV�FDQ�FRQVXPH�FRQWHQW�ZLWKRXW�WKH�QHHG�WR�VXEVFULEH�WR�WKH�VHUYLFH�SURYLGHU�RU�WKH�QHWZRUN�RSHUDWRU��
x� Defined Quality of Service (QoS)��WR�EH�GHILQHG�E\�WKH�EURDGFDVWHU��H�J��DYDLODELOLW\�RI�QHWZRUN�WUDQVPLVVLRQV��UREXVWQHVV��XS�WLPH��ODWHQF\��DQG�UHOLDELOLW\��
x� Scalability��4R6�IRU�HDFK�XVHU�VKDOO�EH�LQGHSHQGHQW�RI�WKH�VL]H�RI�WKH�DXGLHQFH���
x� Service integrity:�1R�PRGLILFDWLRQ�RI�WKH�360�FRQWHQW�RU�VHUYLFH�E\�WKLUG�SDUWLHV��)RU�H[DPSOH��79�FRQWHQW�DQG�DGGLWLRQDO�VHUYLFHV��H�J��VXEWLWOHV��PXVW�EH�

GLVSOD\HG�RQ�VFUHHQ��XQDOWHUHG�DQG�ZLWKRXW�XQDXWKRULVHG�RYHUOD\V���
x� Prominence: SURYLVLRQV�VKRXOG�H[LVW�IRU�DGHTXDWH�SURPLQHQFH�RI�VHYHUDO�360�VHUYLFHV�LQWHQGHG�WR�EH�RIIHUHG��H�J��SRVLWLRQ�LQ�SURJUDPPH�JXLGHV����
x� Ease of Use:�6WUDLJKWIRUZDUG�DFFHVVLELOLW\�DQG�SURPLQHQFH�RI�WKH�360�RIIHU���
x� Accessibility: VXSSRUW�IRU�SHRSOH�ZLWK�GLVDELOLWLHV��H�J��VXEWLWOHV��DXGLR�GHVFULSWLRQ�DQG�VLJQLQJ���
x� Public Warning:�$ELOLW\�WR�UHDFK�DXGLHQFHV�LQ�HPHUJHQF\�VLWXDWLRQV��
x� No Gatekeeping:�'HOLYHU�360�FRQWHQW�WR�WKH�SXEOLF�ZLWKRXW�XQGXO\�FRQVWUDLQLQJ�WKH�VHUYLFH�RIIHU�H�J��EORFNLQJ�RU�ILOWHULQJ�FRQWHQW��VXFK�DV�+EE79�FRQWHQW���

UHVWULFWLQJ�DFFHVV�WR�VHUYLFHV�RU�QHWZRUN�LQIUDVWUXFWXUH��
x� Costs:�QDWLRQZLGH�FRQWHQW�GLVWULEXWLRQ�DQG�XQLYHUVDO�DFFHVV�VKRXOG�EH�DIIRUGDEOH�IRU�360��LQFOXGLQJ�FRQWHQW�UR\DOW\�IHHV��DQG�FRQVXPHUV�DOLNH��

�
22 EMF Electromagnetic 

fields  
Increased attention for 
EMF.  
(2.6)  

At the EU level, the limitation of 
exposure to EMF is based on the 
Guidelines from ICNIRP (endorsed 
by WHO and ITU). This is updated in 
March 202010 to include 5G 
technologies and may impact the EU-
level framework in 2021-2022.  
Consistency at EU and national/local 
level with ICNIRP EMF exposure 
limits is a matter of concern for 
stakeholders, to avoid adverse effects 
on rollout and reassure public 
opinion using evidence-based 
scientific recommendations.  

With significant attention for EMF 
roll-out of new base stations or 
upgrading of existing base stations 
may be impacted if scientific 
information on health effects is miss-
communicated. Locations for roll-out 
will soon be selected. Recent 
incidents have shown that this needs 
our immediate attention,  
Timing: 2021.  
BEREC is very much interested in 
this topic, including misinformation 
and fake news. Otherwise the topic 
as such is not in BEREC’s immediate 
remit and competences.  
Relevance: Medium.  

�
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23 Environment Sustainability  5G as an enabler of 

sustainability in the face 
5G systems have been designed to 
ensure higher level of energy 
efficiency: the energy required to 
process a data unit has been 

BEREC recently started working on 
sustainability and its possible role in 
improving it.  
Timing: 2021-2022.  

2QH�PXVW�UHFDOO�WKDW�LQ�VRPH�FDVHV�WKH�
VDPH�FRQWHQW�LV�GLVWULEXWHG�WR�WKRXVDQGV�
RU�PLOOLRQV�RI�SHRSOH�VLPXOWDQHRXVO\��7KH�
PRVW�HIILFLHQW�DQG�OHDVW�HQHUJ\�
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of increased network 
energy consumption  

decreased compared to previous 
technologies. Nevertheless, the new 
services made possible by 5G 
systems may impact data 
consumption, which in the end may 
offset what a better energy efficiency 
can provide in terms of overall 
energy consumption: the so called 
rebound effect.  

Sustainability is high on the political 
agenda and relevant for all NRAs.  
Relevance: High.  

FRQVXPLQJ�GLVWULEXWLRQ�PRGH�LQ�WKLV�FDVH�
LV�EURDGFDVW��H�J��
RQH�WR�DOO
�GLVWULEXWLRQ�
PRGH���+RZHYHU��WRGD\
V�,3�GLVWULEXWLRQ�
QHWZRUNV�DUH�EDVHG�RQ�XQLFDVW��
RQH�WR�
RQH
��FRQQHFWLYLW\��ZKHUH�QHWZRUN�
UHVRXUFHV�DQG�HQHUJ\�FRQVXPSWLRQ�VFDOH�
ZLWK�WKH�QXPEHU�RI�XVHUV��
�
7HFKQLFDOO\���*�DOORZV�D�EURDGFDVW�PRGH�
WR�EH�G\QDPLFDOO\�FRPELQHG�ZLWK�XQLFDVW�
DV�ZHOO�DV��D�VWDQG�DORQH�EURDGFDVW�
PRGH��7KHVH�SRVVLELOLWLHV�PXVW�EH�
H[SORUHG�WR�LPSURYH�WKH�HQYLURQPHQWDO�
LPSDFW�RI�,3�QHWZRUNV��ZKHUH�PHGLD�
UHSUHVHQWV�WKH�ODUJHVW�SRUWLRQ�RI�WKH�
WUDIILF���
�
$�FRPELQDWLRQ�RI�XQLFDVW�DQG�EURDGFDVW�LV�
DOVR�LPSRUWDQW�WR�HQVXUH�HIILFLHQW�GHOLYHU\�
RI�FRQWHQW�DV�ZHOO�DV�SXEOLF�ZDUQLQJ�
LQIRUPDWLRQ�LQ�FDVHV�RI�PDMRU�HYHQWV�RU�
FDWDVWURSKHV��UHTXLULQJ�LPPHGLDWH�DFFHVV�
WR�PLOOLRQV�RI�SHRSOH�VLPXOWDQHRXVO\���
�
)XUWKHUPRUH��DV��*�DUH�PRUH�HQHUJ\�
HIILFLHQW�WKDQ�WKH�ROGHU�PRELOH�
WHFKQRORJLHV�SKDVLQJ�OHVV�HQHUJ\�HIILFLHQW�
V\VWHPV�FRXOG�LPSURYH�WKH�RYHUDOO�
QHWZRUN�HQHUJ\�HIILFLHQF\��
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