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Foreword 

This European Standard was prepared by the Technical Committee CENELEC TC 205, Home and Building 
Electronic Systems (HBES) joined by the co-operating partner Konnex Association.  

The text of the draft was submitted to the Unique Acceptance Procedure (UAP) and was approved by 
CENELEC as EN 50090-5-3 on 2006-10-01. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
at national level by publication of an identical 
national standard or by endorsement 

 
 
(dop) 

 
 
2007-10-01 

– latest date by which the national standards conflicting 
with the EN have to be withdrawn 

 
(dow) 

 
2009-10-01 

CENELEC takes no position concerning the evidence, validity and scope of patent rights.  

Konnex Association as Cooperating Partner to CENELEC confirms that to the extent that the standard 
contains patents and like rights, the Konnex Association's members are willing to negotiate licenses thereof 
with applicants throughout the world on fair, reasonable and non-discriminatory terms and conditions. 

Konnex Association Tel.:   + 32 2 775 85 90 
Neerveldstraat, 105 Fax.:  + 32 2 675 50 28 
Twin House e-mail:  info@konnex.org  
B - 1200 Brussels www.konnex.org 

Attention is drawn to the possibility that some of the elements of this standard may be the subject of patent 
rights other than those identified above. CENELEC shall not be held responsible for identifying any or all 
such patent rights. 

EN 50090-5-3 is part of the EN 50090 series of European Standards, which will comprise the following 
parts: 

Part 1: Standardization structure 

Part 2: System overview  

Part 3: Aspects of application 

Part 4: Transport layer and network layer 

Part 5: Media and media dependent layers 

Part 6: Interfaces  

Part 7: Management 

Part 8: Conformity assessment of products 

Part 9: Installation requirements 

__________ 
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Introduction 

According to the OSI reference model, the Physical Layer consists of the medium, the cable, the connectors, 
the transmission technology, etc. which refers to the hardware requirements. However, the focus of this 
European Standard lies first and foremost on the description of the �communication medium�. 

1 Scope 

This European Standard defines the mandatory and optional requirements for the medium specific Physical 
and Data Link Layer of Radio Frequency for HBES products and systems, a multi-application bus system 
where the functions are decentralised, distributed and linked through a common communication process. 

This European Standard is used as a product family standard. It is not intended to be used as a stand-alone 
standard.  

Data Link Layer interface and general definitions, which are medium independent, are given in 
EN 50090-4-1. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

EN 50090-1 -1) Home and Building Electronic Systems (HBES) 
Part 1: Standardization structure 

EN 300 220-1 2000 ElectroMagnetic Compatibility and Radio Spectrum Matters (ERM); Short 
Range Devices (SRD);Radio equipment to be used in the 25 MHz to 
1 000 MHz frequency range with power levels ranging up to 500 mW 
Part 1: Technical characteristics and test methods 

EN 301 489-3 2000 Electromagnetic compatibility and Radio spectrum Matters (ERM); 
ElectroMagnetic Compatibility (EMC) standard for radio equipment and 
services 
Part 3: Specific conditions for Short-Range Devices (SRD) operating on 
frequencies between 9 kHz and 40 GHz 

IEC 60870-5-1 1990 Telecontrol equipment and systems 
Part 5: Transmission protocols - Section One: Transmission frame formats 

3 Terms, definitions and abbreviations 

3.1 Terms and definitions 

For the purpose of this European Standard, the definitions given in EN 50090-1 apply. 

3.2 Abbreviations 

BER bit error rate 

DLL Data Link Layer 

ERP effective radiated power 

FSK frequency shift keying 

                                                      
1) At draft stage. 
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PhL Physical Layer 

Rx Receiver 

TRx Transceiver 

Tx Transmitter 

4 Physical Layer Type RF 

4.1 General 

Table 1 - General requirements for Physical Layer Type RF 

Characteristic Value or applicable standard 

Tx centre frequency fc = 868,300 000 MHz 

Maximum Tx frequency tolerance ± 35 ppm a 

Maximum Tx duty cycle  1 % 

Tx modulation type FSK 

FSK deviation fDEV = ± 40 kHz to ± 80 kHz 

typically 50 kHz 

Tx chip rate 32 768 cps 

Maximum Tx chip rate tolerance ± 1,5 % 

Maximum Tx jitter per transition ± 1 µs 

Minimum Tx ERP 0 dBm 

Rx blocking performance according EN 300 220-1, 9.3.3 for class 2 receivers b 

Rx centre frequency fc = 868,30 MHz 

Rx frequency tolerance ± 35 ppm HBES RF Tx to HBES RF Rx a, b 

± 60 ppm Metering Tx to HBES RF Rx a, b 

Minimal Rx chip rate tolerance ±2,0 % b 

Rx sensitivity typical: -95 dBm b 

minimal: -80 dBm b 

Operating temperature range -5 °C to 45 °C c 
a This frequency tolerance includes tolerances due to temperature variations within the operating temperature 

range and tolerances due to crystal aging. 
b At Bit Error Rate (BER) 10-4 in optimum antenna direction. 
c The tests according to EN 300 220-1 shall be performed at 55 °C upper limit (temperature classes, 

Subclause 5.4.1.2). 

NOTE   Compliance to the above requirements guarantees a link budget of minimal -80 dB. In typical cases, this will be �95 dB. A 
link budget of �100 dB is recommended. 

4.1.1 Frame structure related 

Table 2 - Frame definition 

Characteristics Value Notes 

Data encoding Manchester chip "0" means fLO (= fC - fDEV) 

chip "1" means fHI (= fC + fDEV) 

bit "0" is coded as fHI to fLO transition, chip sequence "10" 

bit "1" is coded as fLO to fHI transition, chip sequence "01" 

Preheader consists of Preamble, 
Manchester violation, Sync 
word 

see below 

Preamble min. 15x chip sequence "01" 
t b T

learning sequence for Rx, number of preamble chips is not checked by 
R
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