ETSI TR 103 182 vi.1.1 o16-09)

TECHNICAL REPORT

Q
& S,

Q' N
Integrated broadband cabl eﬁ@?elecmunication networks

EELELS &
Characteristics of Evo@g&él%@wmgnetic Environment with

» >

ECNB800 paramgﬁa@"amd‘f\@%bl@ Network Equipment
\& . ‘\ft;f\gj ,»Q\


Ng�b���5��c6�GR�j��5��Q��ʾ�ّcn���+�>��sb#t���V����LV+��T[xp���������������CN�����r"\��x::s�/�0�L���{}�(�]��b���3�

2 ETSI TR 103 182 V1.1.1 (2016-09)

Reference
DTR/CABLE-00002

Keywords
cable, environment

ETSI

650 Route des Luciales
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +33 4 92 94 42 00 . 'Fax: +33 4 93 65 4716

Siret N° 348 623 562 00017 - NAF 742 €
Association abutynon Jucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present documient can be downloaded from:
http:#/www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.orq/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2016.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


[m|�S$K�eK����&j��EY� dǧT��(��ʻ���:����E3�Q�w����
�66LΞT�ޥ�ս���6�� �8v�]_���c<6�]�<��t����%\�v�e����ϩ?;��'d3	

3 ETSI TR 103 182 V1.1.1 (2016-09)

Contents
Intellectual Property RIGNES.... ..ot e e b e 5
0T oo 5
MoOdal VErDS TEMINOIOQY ... .ccveieeiii ettt ettt e e s re s be e b e sbeeaeesbesreensesaeeaseseesneensesreeneensensens 5
1 o0 0L SR 6
2 L= £ 101 S 6
21 NOFMBLIVE FEFEIEINCES .....cutieiitiite ittt ettt sttt h ettt e e besb e ek e s bt e bt e ae e e e s bese e besheeb e e ae e s e eean e besaeebenneennennen 6
2.2 INfOrMELIVE FEFEIENCES. ... ettt e b b bbbt e e e e se e b e s bt eb e et e e e e e se e et e saeebeeneennennens 6
3 SymbolSs and @DDrEVIELIONS..........cceiieie e ettt e r e s b e e e s be e a e re e e eresneens 7
31 SYIMDOIS. ...ttt ettt b et b e et b e e a e e bt SE et b e E e s e ekt e R e R e Rt R e e b e R e e bt nR et bt ne e e b e nre e ere s 7
3.2 Y o] 1=V = 0] 1SR 7
4 Genera principles of HFC and LTE CO-EXISIENCE ......ccuoiviiiieieieisieeiesie st 9
41 TEChNICAl CONSIAEIBLIONS .........eeeiie ettt sttt e e et et e be et ese e e eneeseeseeseeseeebeeneeneeneensenseseestesneeneeneens 9
41.1 RA0IO frEQUENCY USBJE. ... . ecueeieee e et et eeete et e te et e te et e s e s aesaeesse e seenteenseesaesseesseesaeensesneesaeesneenseenseensnans 9
4.1.2 Reference signal's for asseSsiNg CO-EXISEENCE. .......ccuuireeiorrierie e seesteesaesseeseesteesteesteesaessaesreeseeesneesseesseeseans 9
4.2 Scheme of Harmoni SEA SEANAAITS..........coveiiiier i ettt sb et e e sr e bt eae e e 11
5 Evolution of the electromagnetic environment dug'te Digital Dividend...c.cc...cccoeveveevieieeie e, 15
51 History of ECN user equipment (UE) .........oooo il miu e gl 15
52 ECN user equipment in the 800 MHZ DaNd..,.... 5 ... il e 15
5.3 ECN base transmitter stations (BTS) in the 800 MHEZ hand...... a5k e 15
54 HFC customer premise equipmMent (CPE) I .o sl i i A ettt 16
6 HFC network design and electromagneti € @NViFONMIENE: .., 50 e v 16
6.1 (T g/oT=oi o)l =( O NS oV ol T N P e 16
6.2 Screening efficiency in CablE NEIWOIKS:.........c e i ettt e e e e se e see e e e e ae e e e enaeenaesreesreas 17
7 Immunity characteristics of HFC customer premise eqQUIPMENT .........cceeieieeveveeiee e 19
7.1 [MIMUNITY PEIAIMELETS. ...ttt fhs eS8 r ettt e s e s e es e sbeseeseeb e ases e eb e e es e b e e e s e eb e s e st e bt st ene e bt nbenseneneennens 19
7.2 Immunity (tuner test) against differential ‘mode RF voltages at the antennaterminal ............cccooveeviicccneee 20
7.3 SCreENiNG EFFECHIVENESS ... .ot e ittt sttt ettt sttt s b et b e bt be et eb e e et b e bt eb e b 21
74 Immunity against radiated electromagnetic fieldsS. ..o 21
75 CONCIUSIONS ...ttt a5 e e ettt ettt ettt s e e bt a st e e e s e e b e sh e eb e eheeh e e s e e s e beeh e eb e e Rt eh e e e e s e besheebeeneente e ennas 22
8 Parameters of mobile radio networksin the 800 MHz band............cooeeninincninc e 23
8.1 Frequency Arrangements for the 790 MHz t0 862 MHZ band...........cccovcueiee e ieese e 23
811 0o 1 o) o O RRSRS 23
812 Minimum separation between mobile and broadcast channels.............cccoieoiiiinnii 24
8.13 Deployment of TDD within the 790-862 MHZ DaNd............ccoiriiiiinii e 24
8.2 Emissions [imits of MODIle EMISSIONS ..o e 25
821 BaSE SEBLIONS ...ttt sttt et e ettt ettt et e te e e b e Rt ekt e aeen e e eeeAeEeeRe ke eneeneeeeaeeeteeneeseeneenteneens 25
8.2.2 =011 7= SR 25
8.2.3 Definition of DIOCK €gE MaSKS .........ocei e et e eesee s 26
8.3 Deployment scenarios for mobile networks in the 790 MHZz t0 862 MHZ..........ccccevveveevecce e 27
831 11 d0o [0 (o] o FOO TSR P TP T PR URTURURPRRIN 27
8.3.2 Reference ECN System CharaCteriStiCS .......cuviiiiieiicie ettt 28
8.3.3 ECN CEIL FBHIUS.....c.eoeeetece ettt sttt sttt st et et e e et e st e st e besee e s besbe e ebesbenens 28
834 General AsSUMPLioNS related 10 ECN .......ciiiiieiiiieiereeeie ettt st b e snene 29
9 INEEITEIENCE SCENAIIOS. ... e eeeeeeti ettt sttt e e ee st see e ee st e e seestesneensesseeneessesseetesneeneessesneesessenneens 30
9.1 Modelling co-existence of HFC @and ECN .........cccoiiiiiiiiiieee ettt 30
911 MOAEIING PArAIMELETS. ......c.eiveeeeiite ettt bt bbbt b et s b bt s b e se et b e e et nb e b 30
9.1.2 VKol (< TN o I A o] o] (0= o o [T 31
9.1.3 Koo (< TN o T =S (O 31
914 Prediction of field strength at an HFC network caused by a Base Station with an aeria height of

0 o SOOI 34
9.15 Prediction of field strength at an HFC network caused by a Base Station with an aeria height of

8. 0 PSPPSR 35

ETSI


��f
���p��y��},��2��]7�!W]��V����[m.����t��o���/���s�e'�/��kMA
3I⩽���
��b�n0���G��Y����R�),e
oxsj
�l�&���=^rz����

4 ETSI TR 103 182 V1.1.1 (2016-09)

9.2 Modelling transmit power ValUES TN ECN .......ocuiiiiciceecec et 36
921 UL e [T o] .01 01 A (=) 36
9.2.2 Downlink tranSmMiSSION PaLN ........c.eiveieeiieie et e st et e s re e teeteeneeneeenes 37
9.2.3 SUMMENY OF FESUITS .....eeee ettt e e st e e e e e e s tesaeesaeesaeeseenseeseeeneesseesreesreenseeneeenes 39
TS (Y RS PSRSRRN 41

ETSI


��T���r�b��T�$��t��9�c+�\F�����?)�F���h}����s߁�]͕*��9��;$3�*��*QvJQ��h�:��5�_YU
E�0a�����p �㺬�Db�0L�Mᑽ��
;�

5 ETSI TR 103 182 V1.1.1 (2016-09)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Report (TR) has been produced by ETSI Technical Committee Integrated broadband cable
telecommunication networks (CABLE).

Modal verbs terminology

In the present document "should", "should not", "may", "need net”, "will", "will net*, "can" and "cannot" areto be
interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms far:the expression of provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when-usedin direct citation.
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1 Scope

The present document describes the current and evolving electromagnetic environment following introduction of new
radio servicesin the digital dividend UHF frequency band from 790 MHz to 862 MHz. It compares and contrasts
relevant parameters against the current and evolving cable network equipment parameters defined by adopted European
Norms.

2 References

2.1 Normative references

Normative references are not applicable in the present document.

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for.the application of the'present document but they assist the
user with regard to a particular subject area.

[i.1] CEPT Report 30: "The identifjcation-of common:and minimal (least restrictive) technical
conditions for 790 - 862 MHz for, the digital dividend in the European Union", November 2009.

[i.2] CEPT Report 31: "Freguency (channelling) arrangements for the 790-862 MHz band",
November 2009.

[i.3] CENELEC EN 50083-2:2012: "Cable-networks for television signals, sound signals and
interactive services - Part 2: Electromagnetic compatibility for equipment".

[i.4] CENELEC EN 50083-8:2013: " Cable networks for television signals, sound signals and
interactive services - Part 8°Electromagnetic compatibility for networks'.

[1.5] CENELEC EN 50117:*"'Coaxial Cables".

[i.6] CENELEC EN 55013:2013: "Sound and television broadcast receivers and associated equipment -
Radio disturbance characteristics - Limits and methods of measurement”.

[i.7] CENELEC EN 55020:2007/A11:2011: "Sound and television broadcast receivers and associated
equipment - Immunity characteristics - Limits and methods of measurement”.

[i.8] CENELEC EN 55022:2010/AC:2011: "Information technology equipment - Radio disturbance
characteristics - Limits and methods of measurement”.

[i.9] CENELEC EN 55024:2010/A1:2015: "Information technology equipment - I mmunity
characteristics - Limits and methods of measurement”.

[i.10] CENELEC EN 61000-4-3:2006/A1:2008/A2:2010: "Electromagnetic compatibility (EMC) -
Part 4-3: Testing and measurement techniques - Radiated, radio-frequency, electromagnetic field
immunity test".

[i.11] ETSI EN 300 429 (V1.2.1) (04-1998): "Digita Video Broadcasting (DVB); Framing structure,

channel coding and modulation for cable systems”.

[i.12] ETSI TR 103 288: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Report of
the CENELEC/ETSI Joint Working Group in response to the EC letter
ENTRP/F5/DP/MM/entr.f5.(2013)43164 to the ESOs'.
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[1.13] Recommendation ITU-R F.1336 (02-2014): "Reference radiation patterns of omnidirectional,
sectoral and other antennas for the fixed and mobile service for use in sharing studiesin the
frequency range from 400 MHz to about 70 GHZz".

[i.14] G531/01077/09: "Measurement Report: Immunity of integrated TV receivers, settop boxes and
data-modems connected to broadband cable and TV networks against radiation from LTE user
equipment", January 2010, Federal Network Agency Germany.

[i.15] "NorDig Unified Requirements for Integrated Receiver Decoders for use in cable, satellite,
terrestrial and |P-based networks*, August 2014.

NOTE: Available at http://www.nordig.org/specifications.

[i.16] D-Book 8: "Digita Terrestrial Television Requirements for Interoperability”, March 2015, Digital
Television Group (DTG).

[i.17] ECC/DEC/(09)03: "ECC Decision of 30 October 2009 on harmonised conditions for mobile/fixed
communications networks (MFCN) operating in the band 790 - 862 MHz", October 2009.

[1.18] Commission Decision 2010/267/EU: "Commission Decision of 6 May 2010 on harmonised
technical conditions of use in the 790-862 MHz frequency band for terrestrial systems capable of
providing electronic communications services in the European Union”, May 2010.

[i.19] CEPT ERC Recommendation 74-01: " Unwanted emissions in the spurious domain”,

January 2011.

[i.20] Recommendation I TU-R P.1546-5: “Methad for point-to-areapredictions for terrestrial servicesin

the frequency range 30 MHz to 3000 MHZz", September 2013.
3 Symbols and abbreviations
3.1 Symbols
For the purposes of the present document, the following symbols apply:

d Distance

dB Decibel

dB(pV) Decibel with reference'to VvV

dB(puV/m) Decibel with referenceto’l pv/m

dBm Decibel with reference to 1 mw

E Electrical Field Strength

m Meter

Mbit/s Megabit per second

MHz Megahertz

ms Millisecond

mw Milliwatt

P Power

V/m Volt per Meter

W Watt

3.2 Abbreviations
For the purposes of the present document, the following abbreviations apply:

3GPP Third Generation Partnership Project

AM Amplitude Modulation

APT Asia-Pacific Telecommunity

ASMG Arab Spectrum Management Group

ATU African Telecommunications Union

BEM Block Edge Mask

BS Base Station

BTS Base Transmitter Station

ETSI
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CATV Community (Cable) Antenna Television
CEN European Committee for Standardization
CEPT European Conference of Postal and Telecommunications Administrations
CISPR International Special Committee on Radio Interference
CITEL Inter-American Telecommunication Commission
CPE Customer Premises Equipment

DIN German Industrial Norm

DKE German Electrotechnical Commission

DL DownLink

DTT Digital Terrestrial Television

DVB Digital Video Broadcasting

DvB-C Digital Video Broadcasting - Cable

DVB-T Digital Video Broadcasting - Terrestrial
ECC Electronics Communications Committee (CEPT)
ECN Electronic Communications Network

EIRP Equivalent I sotropic Radiated Power

EMC ElectroMagnetic Compatibility

EN European Norm

ERC European Radiocommunications Committee
ERP Effective Radiated Power

ESO European Standards Organization

EU European Union

FDD Frequency Division Duplex

FM Frequency Modulation

FTTx Fiber-To-The-x

GSM Global System for Mobile Commuani catien
HFC Hybrid Fiber-Coax

IEC International ElectrotechnicalyCommission
IF Intermediate Frequency

ITU International Telecommunications Union
JIG Joint Task Group

JWG Joint Working Group

LTE Long-Term Evolution

MFCN Mobile/Fixed Communication.Network
MNO Mobile Network Operator

PAL Phase Alternating Line

QAM Quadrature Amplitude Modulation

QPSK Quadrature Phase Shift Keying

RF Radio Frequency

RX Receiver

SDO Standards Devel oping Organizations

SIR Signal-to-Interference Ratio

SMS Short Message Service

STB Set-Top Box

TC Technical Committee

TDD Time Division Duplex

TRP Total Radiated Power

TV TeleVision

TX Transmitter

UE User Equipment

UHF UltraHigh Frequency

UL Uplink

UMTS Universal Mobile Telecommunications System
VCR Video Cassette Recorder

WG Working Group

WRC World Radio Conference
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4 General principles of HFC and LTE co-existence

4.1 Technical considerations

4.1.1 Radio frequency usage

For many decades the UHF spectrum between 470 MHz and 862 MHz was used for terrestrial and cable broadcast TV
distribution. It was decided to use 8 MHz channelsin the UHF spectrum. The relevant portion of the channel raster is
displayed in Figure 1. The same frequency spectrum is used by terrestrial broadcasting over the air as well as by RF
cable systems in awired network. Co-existence is enabled by establishing a set of standards defining appropriate
requirements for the separation of the wired transmission from its el ectromagnetic environment.

With the more efficient usage of the spectrum by digital television, the terrestrial service portfolio can be maintained by
using fewer frequency resources. The parts of the spectrum becoming available for aternative use are known as the
Digital Dividend. Resulting from the decisions of the ITU World Radiocommunication Conference (WRC) 2007 with
regard to the future usage of the Digital Dividend many European countries are in the course of or have completed the
reorganization of the relevant spectrum. Decisions by CEPT e.g. on the allotted bandplan in the 800 MHz band were
taken with the aim to minimize impact on the Customer Premises Equipment (CPE). The idea was that a base
transmitter station was expected to not have an impact to the disturbance situation to the same extent as UE.

For exampl e, the German government decided to make available the frequency range from 790 MHz to 862 MHz for
mobile broadband Internet in Germany while the usage for terrestrial broadcasting services ceases. The main difference
resulting for the electromagnetic environment compared to the previous usage by broadcast servicesis the presence of
radio signalsin up- and downlink in close proximity to breadcasting CPE. Previougly, there were no transmitters close
to TV sets or other CPE like cable modems, VCRs or_set>top boxes.

&‘M_ob‘k Service
Max. downlink power 6 Qb \ ;s" Max. uplink power
Downlink 59 dBm / 67 dBm (CEPT R 30) 5 \e% . Uplink 25 dBm (CEPT Report 30)
LTE Downlink Range 6 Channels@ 5 MHz @ggﬁw@@b Y ink Ra nnels 3
791 - 796 796 - s0WME01 - 806|806 - 81111 - 816 816—821) 821\ 832 832 - 837|837 - 840842 - 847|847 - 852852 - 857|857 - 862
790 - 798 798 - 806 806 - 814 814 - 822 822 -830 - 830 - 838 838 - 846 846 - 854 854 - 862

© ANGA Association of German Cable Operators

Figure 1. Co-Channel situation with the frequency assignment for new mobile services
against the broadcast UHF channel raster

4.1.2 Reference signals for assessing co-existence

While the broadcast signals used in terrestrial and cable networks are well defined and exhibit fairly stable
characteristics over time, LTE signals are highly variable and practical experienceis still limited. Therefore, itis
essential to define a set of reference signals that can be used consistently when assessing co-existence between LTE and
cable. The reference signals should reflect specific characteristics of actual LTE transmissions as close as possible. In
the present document, LTE UE uplink signals are considered when uploading and when idle. The focus on UE
generated signalsis following the principle as described in the previous Clause that the UE is expected to be the major
source of potentia disturbance.

The structures of the RF signals as they are transmitted by LTE UEs are shown in the figures 2 and 3. The highly
variable nature of the signal is depicted by choosing two operational modes (i.e. upload and idle) that are resulting in
significantly different signal shapes and spectral distribution of transmit power. The figures show the signal format in
the time as well asin the frequency domain. These signal structures were used for the common measurementsin
Kolberg, Germany [i.14]. Participants from the German regulator BNetzA, mobile operators, cable operators and TV
manufacturers agreed on the definition of the reference signals. The group used a 10 MHz UE (i.e. mobile terminal)
signal.

ETSI


�v���sm.�V�o�&����S�;	?�.�㪠|�{�Ҋ�Fz2�_A?��2
�Y���/A������Z���V��0�)�"�R����Q���nO�}G}!�jCx;��z{Ų���Y���y�R^|w

10

ETSITR

103 182 V1.1.1 (2016-09)

Figure 2 shows the UE signal measured with areal time spectrum analyser. The shown signal isamulticarrier signal
with a bandwidth of 10 MHz. The spectrogram (left portion of Figure 2) shows an actual capture of aLTE UE signal
over 200 ms (y-Axis). Transmit power encoded in colours (blue - low power; red - high power) is distributed across
time and frequency. The occupied Resource Blocks (unit of scheduling) are clearly visible across the frequency axis (x-
AXxis). The UE signal occupies different parts of the channel over time during atransmission.

The signal definition is based on a capture of a2 Mbit/s upload from a UE in alive LTE 800 network. For the
measurement campaign this signal was mapped for the use with a commercially available programmable LTE signa
generator. Table 1 shows the statistical evaluation of the recorded LTE signal (2 Mbit/s upload) which was used in
Figure 2. The widest allocation of Resource Blocks occupies 8,25 MHz but is only used 3 % of the time. Thisis despite

the fact that the signal is configured for a 10 MHz channel.

) Tek RSA6100A @@
Flle View Run Markers Setup Tools Window Help
‘ Displays | [Markers |[settngs|[ Tria o Freq: 834.00 MHz o RefLev: 10.00 dBm
")\ Spectrogram B L] E\@
v Overlap: 0 % +Peak Normal = 0000 :
el [;] a 0.000s _ +Peak Normal
i Suo0dal) | 11.36 dB
o . MR: -11.36 dBm
?g\g.kw o dB/div: 9.806 ms
O vew: 5.00 dB
YR b
™ b 500 cgm Data acquired durindwarm-ug
™
o Position; 0.000 s, 9 Scale: 20.000 ms
4
> ST ‘
= |IGR REREN CE
‘ v v Teace 1 (Kishow Off
— v 8.50.88m Wi 3b 5 dm
% © daiiv: 838,125 MHz
36.0 48
5 & RBVWE
. ) 100 kH
VB " L LaMR
3 I»*.\MWW»MAE
/ |
/ \
A & \
Ko _M'ww Wy
o Pos: T it ff LIl N i
pos Bl o |
199.7 ms -91.50 dBm Data acquired during warm-up
o CF: 834.00 MHz o gpan: 10,08 MHz o CF: 834.00 MHz o Span:10.00 MHz
Stopped Warming up s Re‘ai Time Free Run Ref: Int  Atten: 35 dB

NOTE:  Time span of spectrogram‘is;200 ms.

Figure 2: LTE signal (2 Mbit/s upload, generated by signhal generator)

Table 1: Statistics of a LTE signal (2 Mbit/s upload) recorded at a live LTE 800 network

Time resolution: 1ms Counts Probability
Total frames: 200 100,0 %
Width > 1: 37 18,5 %
Block width 0: 0,36 MHz 163 81,5%
Block width 1: 1,00 MHz 6 3,0%
Block width 2: 2,10 MHz 3 1,5 %
Block width 3: 3,20 MHz 6 3,0%
Block width 4: 4,40 MHz 3 1,5 %
Block width 5: 5,00 MHz 7 3,5%
Block width 6: 5,70 MHz 6 3,0%
Block width 7: 7,10 MHz 0 0,0 %
Block width 8: 8,25 MHz 6 3,0%
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Figure 3 shows a mapped version of areal measured idle signal which isused in live LTE 800 networks. Only a small
number of resource blocksis used for the transmission of management information in idle mode. The signal captured in
alive LTE 800 network was mapped for the use with acommercially available programmable LTE signal generator.

7] Tek RSA6100A EEX)
Fle View Run Markers Setup Tools Window Help
J{ Spectrogram 3 @‘@]
Overlap: 0 % peak Normal =
{Scale: ¢ UL RS AL R E] E] 0.000 s +Peak Normal Clear
5.913s © 10.00d8m s
- 2 M - m
i fg \g‘m o dB/div: 11650 ms.
e 5.00 6B
[ vBwW: -
MR
[
™ o Data acquired during warm-up
™
o Position: 0.000 s © Scale: 20.000 ms
- [B]X)
< v Trace1 [Jshow Off
© 8.50 d8m MR: -29.91 dBm
o dB/div: 838.175 MHz
10.0 d8
 RBW:
10,0kHz "51
[ VBW: ‘ ‘)
| wr )
~ M1 I
- AN A
199.7 ms -91.50 4Bm Data acdyred during warm-up
© CF: 834.00 MHz o Span:10.00 Miz ®" CFg34.00 MHz o Span: 10.00 MHz

Stopped

Warming up

Real Tigéy Free Run

Refy Int | Aften: 35 dB

NOTE:

Time span of the spectrogram is 200 ms.

Figure 3:"LTE signal (idlezmgde with control channel only)

4.2 Scheme of Harmonised Standards

HFC networks and their components are developed against international standards, Harmonised European standards and
other European standards. The most relevant aspect for this report is the el ectromagnetic compatibility. Figure 4 depicts
ahigh-level view on the architecture of current cable networks and identifies the European Harmonised Standards and
the portions of the network they apply to as well as the modulation and channel coding given by ETS

EN 300 429[i.11].

ETSI


������h��������d����$�|�.�����i槵�����b����h%�����2���Ǿ���:�>������_�)�t�@M��;ݟH�9s״�׌�;���;����e�g��4��M�^�\C

12 ETSI TR 103 182 V1.1.1 (2016-09)

EN 55013
EN 55020 up to 125 dBp\im Out-al-Band., EM 50083 Part 2

@ 150 kHz wp to 150 MHz [immuenity) Table 17 In-Band 106 dBpWim
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Figure 4: Relevant standards foremission of and immunity
against electromagneti¢ field strength in'HEC networks and attached equipment

Standards play a key role in establishing interoperability among devices but also in addressing regulatory and
co-existence requirements. Particularly in the area of radio frequency co-existence and el ectromagnetic compatibility
(EMC) a complex structure of various organizations.gn international and European level has evolved with the goal to
appropriately take into account all relevant interests. In many cases, the establishment of joint activities (e.g. Joint
Working Groups between CENELEC and ETSI) has been necessary in order to efficiently align various interests and
develop technical deliverables. Figure 5:depicts the relation between international and European organizations when
defining the electromagnetic environment. It is influenced by both, users of the radio frequency spectrum in free space
as well as operators of RF modulated signals guided in wires.
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