ICS 33.200 SLOVENSKA TECHNICKA NORMA April 2026
Komunikacné systémy pre meradla STN
Cast’ 4: Bezdrotova M-Bus komunikacia EN 13757-4
365711

Communication systems for meters - Part 4: Wireless M-Bus communication

Tato norma obsahuje anglicki verziu eurdépskej normy.
This standard includes the English version of the European Standard.

Téato norma bola oznamena vo Vestniku UNMS SR ¢&. 03/26

Obsahuje: EN 13757-4:2025

Oznamenim tejto normy sa rusi
STN EN 13757-4 (36 5711) z novembra 2019

142073

obsahuje
farebné
strany

Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky, 2026

Slovenska technickd norma a technicka normaliza¢nd informécia je chrdnena zdkonom ¢. 60/2018 Z. z. o technickej normalizacii

v znen{ neskorsich predpisov.



STN EN 13757-4: 2026 Urad pre normalizaciu, metroldgiu a skisobnictvo Slovenskej republiky



STN EN 13757-4: 2026 Urad pre normalizaciu, metroldgiu a skisobnictvo Slovenskej republiky

EUROPEAN STANDARD EN 13757-4
NORME EUROPEENNE
EUROPAISCHE NORM December 2025

ICS 33.200 Supersedes EN 13757-4:2019

English Version

Communication systems for meters - Part 4: Wireless M-
Bus communication

Systemes de communication pour compteurs - Partie 4 Kommunikationssysteme fiir Zahler - Teil 4: Drahtlose
: Communication sans fil M-Bus M-Bus-Kommunikation

This European Standard was approved by CEN on 10 November 2025.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ttirkiye and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2025 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 13757-4:2025 E
worldwide for CEN national Members.



STN EN 13757-4: 2026 Urad pre normalizaciu, metroldgiu a skisobnictvo Slovenskej republiky

EN 13757-4:2025 (E)

Contents Page
D110 QT0) 0 XE U0 00 1) o 6
03 0 000 1 LD ) 7
1 LY 6 1 9
2 J\VE03 44 T2 U A0 Q=] =) ) 4 L6 9
3 B2 0 0 T 00 o B0 < 00 ) 9
4 Symbols and abbreviated tEIrMIS.. s —————————————————— 11
4.1 L1721 010 ) 1 11
4.2 X 0] 03 0= T4 LYo (R =Y 0 1 11
5 1) 1 U= = 1 12
51 107 020 LS00 013 iz L 0 . 12
5.2 Meter COMMUNICATION LYPES .ovuririmiersmsmsmmsmsmssssssmssssssmssssssssssssssssssssssssssassssssssssssssssssssssssssssssssssssassssnssssnsssas 13
53 PerfOrMNANCE ClASSES ..iviveirrsrrarsssrsssssssssssssassssssssssnsssnsssssassssssssnsssssssssassssssssasssasssasssssassssssssnssanssnsssnsssnsssnssans 15
6 1 (0 X o < 16
6.1 Channel ProPerties. ... s s s s sasasasasasasass 16
6.2 B0 1 ) 413 10 1) N 17
6.3 o 2 Y o 18
6.4 Data encoding and Preamble..... i ————————————————————— 18
L T D F 1= W) 4 U ) 0 . 18
6.4.2 Order of transmission of the encoded data ... ———————————— 18
6.4.3 Preamble and synchronization Pattern........ s —————————————— 18
7 1 0 Y < 19
71 Channel ProPerties. ... s s s s ssss s s sssasasasasassnsnsns 19
7.2 B0 1 ) 1) 10 ) N 19
7.3 o 4 =) o 20
7.4 Data encoding and preamble....... i ———————————————— 21
2 s T 1<) 4 1<) i Y 21
7.4.2 Meter transmit, “3 out of 6” data eNCOAING.......cocvrrrrmmimsmsmsmsmsmsm s ———————— 21
7.4.3 Other Device transmit, Manchester enCOding ... ————— 23
8 MO R2...coiririsrerssiersssssssssssssssssssssssssssssssssssmsssssassssssssassse sans e s ms sms e smsusssasssssse sunsse s nssessassnsnansassssssnssnnsansnssn 23
8.1 Channel ProPerties. ... s asass 23
8.2 B 0 10 T 1 01 23
8.3 2T o 2] =Y 25
8.4 Data encoding and preamble......... s —————————————— 25
£ 2 00 T D F U= W) 4 (0 ) . 25
8.4.2 Order of transmission of the encoded data..........ccverrrrrmissmrssssssmerme s ———————————— 25
8.4.3 Preamble and synchronization Pattern.... s ————————————— 25
9 11 (06 < O 26
9.1 Channel ProPerties. ... s s s sesmsasasasasass 26
9.2 B0 0 10 1 101 26
9.3 T 0 2 Y o 27
9.4 Data encoding and preamble........ i ———————————————— 28
£ 2 I D0 1 U 07 28
9.4.2 Preamble and synchronization Pattern....... s ———————————— 28



STN EN 13757-4: 2026 Urad pre normalizaciu, metroldgiu a skisobnictvo Slovenskej republiky

EN 13757-4:2025 (E)

10 107 (0T -, 28
10.1 Channel ProPerties .. s ssss s as R R AR SRR RERRRRR SRS 28
10.2 Physical linK PArameters ... sssssssssssssssssssssssssssasasases 30
IR T T A Y ) 4 L L4 32
10.4 Data encoding and preamble.......... s —————————————————— 32
B T 00 o0 T o 32
10.4.2 Preamble and synchronization Pattern ..., 33
11 117 (0 L . 33
11.1  Channel ProPerties ... s s ssas s s s s s s s s sssnsmsasasasas 33
11.2 Physical linK PArameters ... ssssssssssssssssssssssssssssaes 33
0 0 T =T A Y ) 4 L L 34
11.4 Data encoding and preamble......... i ————————————————— 35
11.4.1 Data ENCOMING ...ivurerecsnissmsesssssssssssssssssssssssssssssssssssssssssssssssssss s ssssassss st s s ssa s st ss e e as s s e s s asassss s ssanase 35
11.4.2 Preamble and synchronization Pattern ... ——————— 35
12 LD E T T I3 111 I ) 35
0 T 7 1 = - | 35
12.2 Order of multi byte fields.......cccommmnmmms——————————————————: 35
B2 T b - 11 (L 0] 1 L= L 36
12.4  Frame fOrmat B s e e 36
12.5 Field defiNitions ... s asasass s 37
T 7 1 =) - | 37
12.5.2 Multi byte flelds.....oomimnmmmssss s 37
12.5.3 Length field (L-FIield).....c.ccuummmmmsnimimmmnmmsssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssassssssssssses 37
12.5.4 Control field (C-Field) ......ummimmmmmmmmissssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssssasasasssssssssssssssssssses 37
12.5.5 Manufacturer ID (M-field) ... sssssssssssssas 39
12.5.6 AAAress (A-fleld)...ccounnmnsssssssssssssssssssss s R AR 39
12.5.7 Cyclic redundancy check (CRC-field)......cummmmmsmmmmmmmmsmssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssses 40
12.5.8 Control information field (CI-field).......ccummmmmmmmmmmmssssssss s 40
B 114 1) . 40
12.6.1 Timing for installation MESSAZES.....cccuumrmsmsmsiniisimsmsmsmssss s 40
12.6.2 Synchronous transmissions of Meter MeSSAZES. ... ——— 41
B2 00 B W 3 o111 0 43
12.7 Repeated or duplicate MESSAZES . ...curmrmrmsmsmsnisisisissmsssssssssssssss s s 44
12.8 Forward error correction (FEC) ... issssssssssssssssssssssssssssssssssssssssssssssssssssssssssaes 44
B2 0 0 ) o2 T 44
IVZR S 0 F= U= 1ed o100 T 0 0 00 44
B S 05 T 2 D OO X (1) 1 1 45
13 Connection to higher protocol 1ayers ... ——————— 46
13.1 The Control information field (CI-field) ... s————— 46
13.2 Cl-fields for the Extended LINK LAY er .....ccoimsmnmnmmmmsmmsmsssmssssssssssssssssssssssssssssssssssssssssssssssssssssssses 48
0 s B T 1 1) 1 48
3 0 08 13 s B L 0 48
0 0 1<) R <] D 48
S 00 T s B 0 49
13.2.5 CI-field = 8F] s s s s s s s ssss s s s s ns 49
13.2.6 CI-field = 86} i —————— 49
13.2.7 Communication Control Field (CC-field) ... 50
13.2.8 Access Number Field (ACC-field)......cconmmmmmmmsssmmnmsmsmsmsssmsssmssssssssssssssssssssssssssssssssssssssmsasasassssssssssssssssnsns 52
13.2.9 Manufacturer ID 2 (M2-field) ... sssssssssssssssssssssssssssssssses 52
13.2.10  Address 2 (AZ2-field) .....cccommimsmsmsmsmsmsmsssnsssssssssssssssssssssssssssssssssss s s 52



STN EN 13757-4: 2026 Urad pre normalizaciu, metroldgiu a skisobnictvo Slovenskej republiky

EN 13757-4:2025 (E)

13.2.11  Session Number Field (SN-field) .........cooummmmnmnmnmnmssssissssssssssssssssssssssssssssssssssssssssssssssssssssasasasas 52
13.2.12  AES-128 Counter Mode ENCryption.......mmmsmsmsssssssmsssssssssssssssssssassssssssssssssssssssssssssasasasasass 53
13.2.13 Run Time Delay field (RTD-field) .......ccoommmmmmmmmmmmmmmmsmsmmmsmmsssmsssssssssssssssssssssssssssssssssssssasasasass 54
13.2.14 Reception Level field (RXL-field)......c.couummmmmmmnmsmsmsmsmsnssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasassssss 55
13.2.15 Payload Checksum Field (PayloadCRC-field) ........ccocomimimsmnmmmmmnmsmsmsmsssssssssssssssssssssssssssssssasasasssss 56
13.3  Cl-fields for the TranSPOrt LAY T ....immmmmmsmssssssssssssssssssssssssssssssssssssssasssassssssssssssssssssssssasasasassss 57
T R - £ 1<) - | 57
13.3.2 ShOTt TranSPOTITt LAY e ... iicccsssssssmssssssssssssssssssssssssssssssssssssssssssss s s s s s s s s e s ssasassasasasss 57
13.3.3 LONE TranSPOIt LAY er ... cimsmisinissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssmssssesssassssmsssssnssnsas 57
14 Management functions for link CONErol ... 57
B - 1 1) - | 57
14.2  Set RAdio PArameEters ... .cmimsmsmsmsmsmssssssssssssssssssssssssssssssssssssssss s s s ssssss s s s s s s s ssssassssasasssss 61
B s T T 1) 1 61
B 0 6 1) 111 10T L 61
14.2.3 RESPOIISE curueuinsnsarsnsmsssssssssssnsssssssssssssssssssassssssasssssssssessssssssnsss sessas s seass sessms s EERSERERERRRERERRRRRRERRR SR RERE RSN R RRR SRR RERER S 64
14.3 Get RAAIi0 PATAIMETET'S .....ociicrimissssmsmsssssssssssssssssssssss s ssssssssss s s s e e bR mn R s 67
T - 1 1) | 67
20 0 1) 111 10T L 67
0 0 T 410 67
14.4 Setlimited radio PAramMEterS......cuiiimmsmsssssssisssssssssasssass s e e a s an e en 69
0 T 7 1 = - |, 69
0 A 004 11D 11T 1 ¢ Lo 69
T 2T 10D ¢, 71
14.5 Confirm Radio Parameters. ... ssisisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasas 71
0 T T 7 1 = - |, 71
B ST 0 1) 111 10T 1 Lo 71
B 00 B 1T 1) U 72
14.6 Set manufacturer SPecific PAramMeELersS.. ..o ——————————————————— 73
B =) 1 1) | 73
B 0 01 111 10T L 73
I T T 010 4 74
Annex A (informative) Frequency allocation and transmit power for the 868 MHz band.............. 75
Annex B (informative) Frequency allocation for the 169 MHzZ band.........c.ccuounmmmsmsmsmsmsmsmsssssesssssssanas 76
B.1 Frequencies and allowed poOwer leVels...... s 76
B.2 Frequencies and corresponding maximum duty CYcCles ... 76
Annex C (informative) Frame eXampPles ... ssassssss 78
Cc1 Example of a frame from a meter in Mode S ... s————————" 78
O T 01 4 1o b 100 1 78
O 7 23 U Yol S Qo0 11 =) o L 78
O T 3 U8 1 o |1 79
C.2 Example of a frame from a meter in Mode T1 ... 79
O/ I 011 4 U )10 o P 79
O 23 U Yol Q0] 11 1<) 1 L 80
O 3 U8 1 o 1 1 80
C3 Example of a frame from a meter in mode C1 ... 81



STN EN 13757-4: 2026 Urad pre normalizaciu, metroldgiu a skisobnictvo Slovenskej republiky

EN 13757-4:2025 (E)

O 701 R O 4 o L0 1 81
O T/ 5] T T £ Q1) 1 L) L 81
LTS 00 SO 23 U 1 1 4, 82
Annex D (informative) Example of predictive reception of synchronous messages.........couoususeunas 83
Annex E (informative) Timing dia@rams ... 84
Annex F (informative) Counter Mode FIOW ......cimmmmmmssssisissssssssssssssssssssssssssssssssssssssssssssssssnss 103
L2310 L0 a1 0] 1. 104



STN EN 13757-4: 2026 Urad pre normalizaciu, metroldgiu a skisobnictvo Slovenskej republiky

EN 13757-4:2025 (E)

European foreword

This document (EN 13757-4:2025) has been prepared by Technical Committee CEN/TC 294
“Communication systems for meters”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by June 2026, and conflicting national standards shall be
withdrawn at the latest by June 2026.

This document supersedes EN 13757-4:2019.

EN 13757-4:2024 includes the following significant technical changes with respect to EN 13757-
4:20109:

— Update of referenced standards to the most recent versions;
— Including of sensors and actuators used as a part of providing metering services;

— Removal of Lowest Transmitter Class Lt and Lowest Receiver Class Lg, see 5.3, 6.3, 7.3, 8.3, 9.3 and
10.3;

— Removal of Digital bit jitter, see 6.2, 7.2 and 8.2;

— Explanatory note on addressing, see 12.5.6;

— Extension of installation messages schemes, see 12.6.1;

— Introduction of FAC transmission delay, see 14.2.2, 14.3.3 and 14.4.2;

— Introduction of Error2 reporting, see 14.2.3 and 14.4.3;

— SF2 field is populated, see 14.3.3.3;

— Updated frequency allocation for the 868 MHz band, align format with Annex B see Annex A.

This document has been prepared under a standardization request addressed to CEN by the European
Commission. The Standing Committee of the EFTA States subsequently approves these requests for its

Member States.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the
United Kingdom.
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Introduction

This document belongs to the EN 13757 series, which covers communication systems for meters.
EN 13757-1 contains generic descriptions and a communication protocol.

EN 13757-2 contains a physical and a link layer for twisted pair based Meter-Bus (M-Bus).

EN 13757-3 describes the Application Layer protocols (often called M-Bus).

EN 13757-5 describes the wireless network used for repeating, relaying, and routing for the different
modes of EN 13757-4.

EN 13757-7 describes transport and security services.

EN 13757-8 describes the Adaptation Layer to be applied for wireless communication other than
wireless M-Bus

These upper M-Bus protocol layers can be used with various physical layers and with link layers and
network layers, which support the transmission of variable length binary transparent messages.
Frequently, the physical and link layers of EN 13757-2 (twisted pair) and EN 13757-4 (wireless) as well
as EN 13757-5 (wireless with routing function) or the alternatives described in EN 13757-1 are used.

The different parts of this standard are complemented by CEN/TR 17167, which provides examples and
supplementary information related to EN 13757-2, EN 13757-3 and EN 13757-7.

These upper M-Bus protocol layers have been optimized for minimum battery consumption of meters,
especially for the case of wireless communication, to ensure long battery lifetimes of the meters.
Secondly, it is optimized for minimum message length to minimize the radio channel occupancy and
hence the collision rate. Thirdly, it is optimized for minimum requirements towards the meter
processor regarding requirements of RAM size, code length and computational power.

This document concentrates on the meter communication. The meter communicates with one (or
occasionally several) fixed or mobile communication partners which again might be part of a private or
public network. These further communication systems might use the same or other Application Layer
protocols, security, privacy, authentication, and management methods.

This document is not affected by any of the requirements in Directive 2004/22/EC as it only covers the
basic transmission of information from the meter to an external entity. This document ensures that data
transmitted cannot be modified without it being detected. Confidentiality, integrity, and authenticity are
provided by the capabilities specified in other parts of the EN 13757 series of standards. This document
does not specify any of the metering capabilities of the meter nor the metrological capabilities of the
meter.

This document enables encrypted transfer data either directly or as specified in other parts of the
EN 13757 series of standards. The encryption ensures the confidentiality of any personal data.

This document provides capabilities of interoperability of meters as requested in M/441 which can be
used to improve the customer awareness of actual consumption.

European Committee for Standardization (CEN) draws attention to the fact that it is claimed that
compliance with this document may involve the use of a patent concerning forward error correction
(FEC) given in 12.8.

CEN takes no position concerning the evidence, validity, and scope of this patent right. The holder of
this patent right has ensured CEN that they are willing to negotiate licences under reasonable and non-
discriminatory terms and conditions with applicants throughout the world. In this respect, the
statement of the holder of this patent right is registered with CEN. Information may be obtained from:

Kamstrup A/S
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[P Manager
Industrivej 28, Stilling
8660 Skanderborg
Denmark
ipr@kamstrup.com

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

This document specifies the requirements of parameters for the physical and the link layer for systems
using radio to remotely read meters. The primary focus is to use the Short Range Device (SRD)
unlicensed bands. This document encompasses systems for walk-by, drive-by and fixed installations. As
a broad definition, this document can be applied to various Application Layers.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 13757-1, Communication systems for meters - Part 1: Data exchange
EN 13757-3:2025, Communication systems for meters - Part 3: Application protocols
EN 13757-7:2025, Communication systems for meters - Part 7: Transport and security services

EN 60870-5-1, Telecontrol equipment and systems - Part 5: Transmission protocols - Section 1:
Transmission frame formats(IEC 60870-5-1)

EN 60870-5-2, Telecontrol equipment and systems - Part 5: Transmission protocols - Section 2: Link
transmission procedures(IEC 60870-5-2)

ETSI EN 300 220-1, V3.1.1:2017-02, Short Range Devices (SRD) operating in the frequency range 25 MHz
to 1 000 MHz — Part 1: Technical characteristics and methods of measurement

ETSI EN 300 220-2, Short Range Devices (SRD) operating in the frequency range 25 MHz to 1 000 MHz —
Part 2: Harmonised Standard for access to radio spectrum for non specific radio equipment

ETSI EN 300 220-4, Short Range Devices (SRD) operating in the frequency range 25 MHz to 1 000 MHz —
Part 4: Harmonised Standard covering the essential requirements of article 3.2 of Directive 2014/53/EU;
Metering devices operating in designated band 169,400 MHz to 169,475 MHz

CCSDS 131.0-B-5, TM Synchronization and Channel Coding, Consultative Committee for Space Data
Systems (CCSDS), Issue-5, September 2023

ERC/REC 70-03, Relating to the use of Short Range Devices (SRD), issued by the European Conference

of Postal and Telecommunications Administrations (CEPT), Electronics Communications Committee on
2024-06

koniecnahladu - textdalej pokracuje v platenejverzii STN


https://www.iso.org/obp/ui
https://www.electropedia.org/

	EN 13757-4_2025 e_stf.pdf
	European foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Symbols and abbreviated terms
	4.1 Symbols
	4.2 Abbreviated terms

	5 General
	5.1 Modes of operation
	5.2 Meter communication types

	Table 1 — Meter communication types
	5.3 Performance classes

	Table 2 — Transmitter performance classes
	Table 3 — Receiver performance classes
	6 Mode S
	6.1 Channel properties

	Table 4 — Mode S, Channel properties
	6.2 Transmitter

	Table 5 — Mode S, Transmitter
	6.3 Receiver

	Table 6 — Mode S, Receiver
	6.4 Data encoding and preamble
	6.4.1 Data encoding
	6.4.2 Order of transmission of the encoded data
	6.4.3 Preamble and synchronization pattern


	7 Mode T
	7.1 Channel properties

	Table 7 — Mode T, Channel properties
	7.2 Transmitter

	Table 8 — Mode T, Transmitter
	7.3 Receiver

	Table 9 — Receiver (T2 only)
	7.4 Data encoding and preamble
	7.4.1 General
	7.4.2 Meter transmit, “3 out of 6” data encoding
	7.4.2.1 Coding rules



	Table 10 — Mode T, meter transmit, 3 out of 6 data encoding
	7.4.2.2 Order of transmission of the encoded data
	7.4.2.3 Preamble and synchronization pattern
	7.4.3 Other Device transmit, Manchester encoding
	7.4.3.1 Coding rules
	7.4.3.2 Preamble and synchronization pattern


	8 Mode R2
	8.1 Channel properties

	Table 11 — Mode R2, Channel properties
	8.2 Transmitter

	Table 12 — Mode R2, Transmitter
	8.3 Receiver

	Table 13 — Mode R2, Receiver
	8.4 Data encoding and preamble
	8.4.1 Data encoding
	8.4.2 Order of transmission of the encoded data
	8.4.3 Preamble and synchronization pattern


	9 Mode C
	9.1 Channel properties

	Table 14 — Mode C, Channel properties
	9.2 Transmitter

	Table 15 — Mode C, Transmitter
	9.3 Receiver

	Table 16 — Mode C, Receiver
	9.4 Data encoding and preamble
	9.4.1 Encoding
	9.4.2 Preamble and synchronization pattern


	10 Mode N
	10.1 Channel properties

	Table 17 — Mode N, Channel properties, sub-band A
	Table 18 — Mode N, Channel properties, sub-band B
	Table 19 — Mode N, Channel properties, sub-band C
	Table 20 — Mode N, Channel properties, sub-band D
	10.2 Physical link parameters

	Table 21 — Mode N, Frequencies, and channels
	Table 22 — Mode N, Modulation, and timing
	10.3 Receiver sensitivity

	Table 23 — Mode N, Receiver
	10.4 Data encoding and preamble
	10.4.1 Encoding
	10.4.2 Preamble and synchronization pattern


	11 Mode F
	11.1 Channel properties

	Table 24 — Mode F, Channel properties
	11.2 Physical link parameters

	Table 25 — Mode F, Transmitter parameters
	11.3 Receiver sensitivity

	Table 26 — Mode F, Receiver
	11.4 Data encoding and preamble
	11.4.1 Data Encoding
	11.4.2 Preamble and synchronization pattern


	12 Data Link Layer
	12.1 General
	12.2 Order of multi byte fields
	12.3 Frame format A

	Table 27 — Format A, format of first block
	Table 28 — Format A, format of second block
	Table 29 — Format A, format of optional block(s)
	12.4 Frame format B

	Table 30 — Format B, format of first block
	Table 31 — Format B, format of second block
	Table 32 — Format B, format of optional block(s)
	12.5 Field definitions
	12.5.1 General
	12.5.2 Multi byte fields
	12.5.3 Length field (L-Field)
	12.5.4 Control field (C-Field)


	Table 33 — C-field data format
	Table 34 — Function codes of the C-field in messages sent from primary stations
	Table 35 — Function codes of C-field in messages sent from secondary stations
	12.5.5 Manufacturer ID (M-field)
	12.5.6 Address (A-field)
	12.5.7 Cyclic redundancy check (CRC-field)
	12.5.8 Control information field (CI-field)
	12.6 Timing
	12.6.1 Timing for installation messages
	12.6.2 Synchronous transmissions of meter messages


	Table 36 — Maximum values of nominal transmission interval, tNOM
	12.6.3 Access timing
	12.6.3.1 General
	12.6.3.2 Mode R, S, T, C, N and F: Access to meter


	Table 37 — Accessibility of an R-, S-, T-, C-, N-, F-meter
	12.6.3.3 Frequent Access Cycle (FAC)
	12.7 Repeated or duplicate messages
	12.8 Forward error correction (FEC)
	12.8.1 Overview
	12.8.2 Datagram structure
	12.8.2.1 General



	Table 38 — Datagram structure with FEC
	12.8.2.2 FEC header

	Table 39— FEC header structure
	Table 40 — FEC ID allocation
	12.8.2.3 FEC check data
	12.8.3 FEC Algorithm
	12.8.3.1 General
	12.8.3.2 Reed Solomon (255,223)


	Table 41 — Possible use of FEC for different modes
	13 Connection to higher protocol layers
	13.1 The Control information field (CI-field)

	Table 42 — Cl−field
	13.2 CI-fields for the Extended Link Layer
	13.2.1 General


	Table 43 — CI-fields for the Extended Link Layer
	13.2.2 CI-field = 8Ch

	Table 44 — Extended Link Layer with CI = 8Ch
	13.2.3 CI-field = 8Dh

	Table 45 — Extended Link Layer with CI = 8Dh
	13.2.4 CI-field = 8Eh

	Table 46 — Extended Link Layer with CI = 8Eh
	13.2.5 CI-field = 8Fh

	Table 47 — Extended Link Layer with CI = 8Fh
	13.2.6 CI-field = 86h

	Table 48 — Extended Link Layer with CI field 86h
	Table 49 — Extended Link Layer Control, ECL, field (1 byte)
	13.2.7 Communication Control Field (CC-field)
	13.2.7.1 General


	Table 50 — Communication Control Field
	13.2.7.2 Bi-directional Subfield (B-field)
	13.2.7.3 Response Delay Subfield (D-field)

	Table 51 — Response Delay Specification
	13.2.7.4 Synchronized Subfield (S-field)
	13.2.7.5 Hop Count Subfield (H-field)
	13.2.7.6 Priority Subfield (P-field)
	13.2.7.7 Accessibility Subfield (A-field)
	13.2.7.8 Repeated Access Subfield (R-field)
	13.2.7.9 Extended Delay Subfield (X-field)
	13.2.8 Access Number Field (ACC-field)
	13.2.9 Manufacturer ID 2 (M2-field)
	13.2.10 Address 2 (A2-field)
	13.2.11 Session Number Field (SN-field)
	13.2.11.1  General


	Table 52 — Session Number Field
	13.2.11.2 ENC-subfield

	Table 53 — Encryption
	13.2.11.3  Time-field
	13.2.11.4  Session-field
	13.2.11.5  Specification of a session
	13.2.12 AES-128 Counter Mode Encryption
	13.2.12.1  General


	Table 54 — AES-128 (CTR) Initial Counter Block
	13.2.12.2 Manufacturer ID field (M-field)
	13.2.12.3  Address field (A-field)
	13.2.12.4  Communication Control Field (CC-field)
	13.2.12.5  Session Number Field (SN-field)
	13.2.12.6  Frame Number (FN)
	13.2.12.7  Block Counter (BC)
	13.2.13 Run Time Delay field (RTD-field)
	13.2.14 Reception Level field (RXL-field)

	Table 55 — Meaning of the RXL-field
	Table 56 — Coding of reception level (RL) in RXL-field
	Figure 1 — Example of the usage of the RXL-field (using RSSI)
	13.2.15 Payload Checksum Field (PayloadCRC-field)
	13.3 CI-fields for the Transport Layer
	13.3.1 General
	13.3.2 Short Transport Layer


	Table 57 — Short Transport Layer
	13.3.3 Long Transport Layer

	Table 58 — Long Transport Layer
	14 Management functions for link control
	14.1 General

	Table 59 — Function fields for the management of radio parameters
	Figure 2 — Preparation for change of radio parameters
	Figure 3 — Start up after change of radio parameters
	14.2 Set Radio Parameters
	14.2.1 General
	14.2.2 Command
	14.2.2.1 General



	Table 60 —Format of Set Radio Parameters command, part 1
	Table 61 —Format of Set Radio Parameters command, part 2
	14.2.2.2 SF

	Table 62 — SF field allocation
	14.2.2.3 SF2

	Table 63 — SF2 field allocation
	14.2.2.4 Activation time
	14.2.2.5 Fall back time
	14.2.2.6 Mode

	Table 64 — Mode selection
	14.2.2.7 Frame format

	Table 65 — Frame format selection
	14.2.2.8 Tx-power

	Table 66 — Configuration of Tx power
	14.2.2.9 Tx-Interval
	14.2.2.10 Up-Channel
	14.2.2.11 Down-Channel
	14.2.2.12 Manuf

	Table 67 — Format of manufacturer specific commands
	14.2.2.13 FAC transmission delay
	14.2.3 Response
	14.2.3.1 General


	Table 68 — Format of Set Radio Parameters response
	14.2.3.2 SF

	Table 69 — SF field allocation
	14.2.3.3 Power level

	Table 70 — Used power level
	14.2.3.4 Error report

	Table 71 — Error report
	14.2.3.5 Manuf. error report
	14.2.3.6 Error2 report

	Table 72 — Error2 report (part 1)
	Table 73 — Error2 report (part 2)
	14.3 Get Radio Parameters
	14.3.1 General
	14.3.2 Command
	14.3.2.1 General



	Table 74 —Format of Get Radio Parameters command
	14.3.2.2 SF
	14.3.3 Response
	14.3.3.1 General


	Table 75 — Format of Get Radio Parameters response, part 1
	Table 76 — Format of Get Radio Parameters response, part 2
	14.3.3.2 SF

	Table 77 — SF field allocation
	14.3.3.3 SF2

	Table 78 — SF2 field allocation
	14.3.3.4 Activation time
	14.3.3.5 Fall back time
	14.3.3.6 Mode
	14.3.3.7 Frame format
	14.3.3.8 Tx-power
	14.3.3.9 Tx-Interval
	14.3.3.10  Up-Channel
	14.3.3.11  Down-Channel
	14.3.3.12  Manuf
	14.3.3.13  FAC transmission delay
	14.4 Set limited radio parameters
	14.4.1 General
	14.4.2 Command
	14.4.2.1 General



	Table 79 —Format of Set Limited Radio Parameters command, part 1
	Table 80 —Format of Set Limited Radio Parameters command, part 2
	14.4.2.2 SF field

	Table 81 — SF bit allocation
	14.4.2.3 SF2
	14.4.2.4 Activation time
	14.4.2.5 Fall back time
	14.4.2.6 Tx-power
	14.4.2.7 Tx - interval
	14.4.2.8 Up-Channel
	14.4.2.9 Manuf
	14.4.2.10 FAC transmission delay
	14.4.3 Response
	14.4.3.1 General


	Table 82 — Format of Set Limited Radio Parameters response
	14.4.3.2 SF
	14.4.3.3 Power level
	14.4.3.4 Error report
	14.4.3.5 Manuf. error report
	14.4.3.6 Error2 report
	14.5 Confirm Radio Parameters
	14.5.1 General
	14.5.2 Command
	14.5.2.1 Format



	Table 83 —Format of Confirm Radio Parameters command
	14.5.2.2 SF

	Table 84 — SF bit allocation
	14.5.2.3 Fall-back time
	14.5.3 Response
	14.5.3.1 Format


	Table 85 — Format of Confirm Radio Parameters response
	14.5.3.2 SF

	Table 86 — SF bit allocation
	14.5.3.3 Error report

	Table 87 — Error report allocation
	14.6 Set manufacturer specific parameters
	14.6.1 General
	14.6.2 Command
	14.6.2.1 Format



	Table 88 — Format of manufacturer specific commands
	14.6.2.2 SF

	Table 89 — SF-field allocation
	14.6.2.3 Man.ID
	14.6.2.4 Len
	14.6.2.5 Man. Spec. fields
	14.6.3 Response
	14.6.3.1 Format


	Table 90 — Format of Manufacture Specific response
	14.6.3.2 SF

	Table 91 — SF bit allocation
	14.6.3.3 Manufacturer specific report

	Annex A  (informative)  Frequency allocation and transmit power for the 868 MHz band
	Figure A.1 — Frequency allocation and transmit power for the 868 MHz band
	Figure A.2 — Frequency allocation and duty cycle for the 868 MHz band
	Annex B  (informative)  Frequency allocation for the 169 MHz band
	B.1 Frequencies and allowed power levels
	Figure B.1 — Frequencies and allowed power levels
	B.2 Frequencies and corresponding maximum duty cycles
	Figure B.2 — Frequencies and allowed duty cycles
	Annex C  (informative)  Frame examples
	C.1 Example of a frame from a meter in mode S
	C.1.1 Conditions
	C.1.2 Block content
	C.1.3 Bit string
	C.2 Example of a frame from a meter in mode T1
	C.2.1 Condition
	C.2.2 Block Content
	C.2.3 Bit string
	C.3 Example of a frame from a meter in mode C1
	C.3.1 Conditions
	C.3.2 Block content
	Table C.1 — Mode C format B block content
	C.3.3 Bit string
	Annex D  (informative)  Example of predictive reception of synchronous messages
	Figure D.1 — Prediction of the synchronous transmission time
	Annex E  (informative)  Timing diagrams
	Figure E.1 — Legend of how to read the timing diagram
	Figure E.2 — Installation timing
	Figure E.3 — Connection applying Long Transport Layer
	Figure E.4 — Connection applying Short Transport Layer
	Figure E.5 — Time out, FAC
	Figure E.6 — Access demand
	Figure E.7 — RF-connection using SND-UD2
	Figure E.8 — Mode C, normal transfer
	Figure E.9 — Mode C, transfer involving repeater
	Figure E.10 — Mode C, using FAC
	Figure E.11 — Mode C, fast or slow response delay
	Figure E.12 — Preparation for multicast
	Figure E.13 — Multicast synchronization and transfer using SND-UD3
	Annex F  (informative)  Counter Mode Flow
	Figure F.1 — AES (128) counter mode encryption flow
	Figure F.2 — AES (128) counter mode decryption flow
	Bibliography

	Prázdna strana



