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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.

Full document details: 23/30479507 DC

http://www.avadocuments.com/doc/23-30479507-dc
http://www.avadocuments.com/doc/23-30479507-dc


 
 

 

46/947/CD 

COMMITTEE DRAFT (CD) 

 PROJECT NUMBER: 

IEC 63466 ED1 

 DATE OF CIRCULATION: CLOSING DATE FOR COMMENTS: 

2023-09-01 2023-11-24 

 SUPERSEDES DOCUMENTS: 

46/915/CD, 46/941/CC 

 

IEC TC 46 : CABLES, WIRES, WAVEGUIDES, RF CONNECTORS, RF AND MICROWAVE PASSIVE COMPONENTS AND ACCESSORIES 

SECRETARIAT: SECRETARY: 

United States of America Mr David Wilson 

OF INTEREST TO THE FOLLOWING COMMITTEES: PROPOSED HORIZONTAL STANDARD: 

SC 46A  

Other TC/SCs are requested to indicate their interest, if any, in 
this CD to the secretary. 

FUNCTIONS CONCERNED: 

 EMC  ENVIRONMENT  QUALITY ASSURANCE  SAFETY 

 

This document is still under study and subject to change. It should not be used for reference purposes.  

Recipients of this document are invited to submit, with their comments, notification of any relevant patent rights of which 
they are aware and to provide supporting documentation.  

Recipients of this document are invited to submit, with their comments, notification of any local regulations or technical 
reasons that may exist and should be considered should this proposal proceed, recognizing that failure to address such 

requirements could result in the need for new or existing “In Some Countries” clauses. (SEE AC/22/2007 OR NEW 
GUIDANCE DOC). 

 

TITLE: 

Leaky waveguide Part 1: Generic specification - General requirements and test methods 

 

NOTE FROM TC/SC OFFICERS: 

 

1 

Copyright © 2023 International Electrotechnical Commission, IEC . All rights reserved. It is permitted to download this 
electronic file, to make a copy and to print out the content for the sole purpose of preparing National Committee positions. 
You may not copy or "mirror" the file or printed version of the document, or any part of it, for any other purpose without 
permission in writing from IEC. 

Full document details: 23/30479507 DC

https://documents.iec.ch/ords/f?p=700:610:::::P610_DOCUMENT_FILE_ID:887989
https://www.iec.ch/tc-tools/grt
https://www.iec.ch/tc-tools/grt
http://www.avadocuments.com/doc/23-30479507-dc
http://www.avadocuments.com/doc/23-30479507-dc


IEC CD 63466 © IEC 2023 2 46/947/CD 
 

Content 2 

1 Scope ........................................................................................................ 5 3 

2 Normative references ................................................................................ 5 4 

3 Terms and definitions ................................................................................ 6 5 

3.1 leaky waveguide ............................................................................... 6 6 

3.2 rigid rectangular leaky waveguide .................................................... 6 7 

3.3 twist ................................................................................................. 6 8 

3.4 bow .................................................................................................. 6 9 

3.5 eccentricity(for rigid rectangular leaky waveguide) ........................... 6 10 

3.6 elliptical Leaky waveguide ................................................................ 6 11 

3.7 E plane ............................................................................................ 7 12 

3.8 H plane ............................................................................................ 7 13 

3.9 E Bend ............................................................................................. 7 14 

3.10 H Bend ............................................................................................. 7 15 

3.11 coupling loss .................................................................................... 7 16 

4 Design and structure ................................................................................. 7 17 

4.1 General ............................................................................................ 7 18 

4.2 Rigid rectangular leaky waveguides ................................................. 8 19 

4.2.1 Waveguide tube ................................................................... 8 20 

4.2.2 The slots in waveguide tube ................................................. 8 21 

4.2.3 Sealing layer ........................................................................ 8 22 

4.2.4 Sheath ................................................................................. 8 23 

4.3 Elliptical leaky waveguides ............................................................... 9 24 

4.3.1 Waveguide tube ................................................................... 9 25 

4.3.2 The slots in waveguide tube ................................................. 9 26 

4.3.3 Sealing layer(When applicable) ............................................ 9 27 

4.3.4 Sheath ................................................................................. 9 28 

5 Type designation ....................................................................................... 9 29 

5.1 Type name ....................................................................................... 9 30 

5.2 Variant ........................................................................................... 10 31 

5.3 Leaky waveguide marking .............................................................. 10 32 

6 Ratings and characteristics ..................................................................... 10 33 

6.1 Rated temperature range ............................................................... 10 34 

6.2 Operating frequency ....................................................................... 10 35 

7 Identification, marking and labelling......................................................... 10 36 

7.1 Identification .................................................................................. 10 37 

7.2 Marking .......................................................................................... 11 38 

7.3 Labelling ........................................................................................ 11 39 

8 Requirements and test methods .............................................................. 11 40 

8.1 General .......................................................................................... 11 41 

8.2 Visual inspection ............................................................................ 11 42 

8.2.1 Requirements ..................................................................... 11 43 

8.2.2 Inspection procedure .......................................................... 11 44 

8.3 Electrical tests ............................................................................... 12 45 

Full document details: 23/30479507 DC

http://www.avadocuments.com/doc/23-30479507-dc
http://www.avadocuments.com/doc/23-30479507-dc


IEC CD 63466 © IEC 2023 3 46/947/CD 
 

8.3.1 Withstand voltage of Sheath(or Spark Test)  （for elliptical 46 
leaky waveguide) ................................................................ 12 47 

8.3.2 Attenuation constant ........................................................... 12 48 

8.3.3 Coupling loss ..................................................................... 12 49 

8.3.4 Return loss ......................................................................... 12 50 

8.4 Mechanical tests ............................................................................ 12 51 

8.4.1 Eccentricity of sheath（for elliptical leaky waveguide) ........ 12 52 

8.4.2 Mechanical dimensions ...................................................... 12 53 

8.4.3 Eccentricity(for rigid rectangular leaky waveguide) ............. 12 54 

8.4.4 Bow（for rigid rectangular leaky waveguides) ..................... 13 55 

8.4.5 Twist .................................................................................. 13 56 

8.4.6 Surface roughness ............................................................. 14 57 

8.4.7 Internal stress（for rigid rectangular leaky waveguide) ....... 14 58 

8.4.8 Bending（for elliptical leaky waveguide) ............................. 14 59 

8.4.9 Crush resistance test (for elliptical leakage waveguide) ...... 14 60 

8.4.10 Tensile strength of waveguide (longitudinal pull) (for elliptical 61 
leakage waveguide) ............................................................ 14 62 

8.5 Environmental test ......................................................................... 15 63 

8.5.1 Cold bend（for elliptical leakage waveguides )  ................... 15 64 

8.5.2 Climatic sequence .............................................................. 15 65 

8.5.3 UV test ............................................................................... 15 66 

8.5.4 Aging test ........................................................................... 15 67 

8.6 Combustion perforance .................................................................. 16 68 

8.6.1 Requirements ..................................................................... 16 69 

8.6.2 Test procedure ................................................................... 16 70 

8.7 Sealing test .................................................................................... 16 71 

8.7.1 Requirements ..................................................................... 16 72 

8.7.2 Test procedure ................................................................... 16 73 

9 Quality assessment ................................................................................. 16 74 

10 Delivery and storage ............................................................................... 16 75 

Annex A (Normative) Test methods of attenuation constant  ........................... 17 76 

A.1  Test equipment ................................................................................ 17 77 

A.2 Test sample(TS)................................................................................ 17 78 

A.3 Test arrangement .............................................................................. 17 79 

A.4  Test  frequency ................................................................................ 18 80 

A.5  Method A(using VNA) ....................................................................... 18 81 

A.5.1  Known the insertion loss ILad ......................................................... 18 82 

A.5.2  Unknown the insertion loss ILad ..................................................... 19 83 

A.6 Method B(using power meters) .......................................................... 20 84 

A.6.1  Known the insertion loss ILad ......................................................... 20 85 

A.6.2  Unknown the insertion loss ILad ..................................................... 21 86 

A.7  Report .............................................................................................. 22 87 

Annex B (Normative) Test methods of coupling loss ...................................... 23 88 

B.1  Test equipment ................................................................................ 23 89 

B.2 Test sample（TS） ........................................................................... 24 90 

B.3  Test arrangement ............................................................................. 24 91 

B.3.1  General ......................................................................................... 24 92 

Full document details: 23/30479507 DC

http://www.avadocuments.com/doc/23-30479507-dc
http://www.avadocuments.com/doc/23-30479507-dc


IEC CD 63466 © IEC 2023 4 46/947/CD 
 

B.3.2  Free-space method ....................................................................... 24 93 

B.3.3  Ground-level method ..................................................................... 25 94 

B.4 Test frequency .................................................................................. 26 95 

B.5 Test procedure .................................................................................. 26 96 

B.6  Precautions ...................................................................................... 27 97 

B.7 Report ............................................................................................... 27 98 

Annex C (Normative) Test methods of return loss .......................................... 29 99 

C.1  Test equipment ................................................................................ 29 100 

C.2 Test sample（TS） ........................................................................... 29 101 

C.3 Test arrangement .............................................................................. 29 102 

C.4  Test  frequency ................................................................................ 30 103 

C.5  Procedure ........................................................................................ 30 104 

C.6  Report.............................................................................................. 30 105 

Annex D ........................................................................................................ 31 106 

D.1 Test equipment ................................................................................. 31 107 

D.2 Test sample ...................................................................................... 31 108 

D.3 Procedure ......................................................................................... 31 109 

D.4 Test report ........................................................................................ 32 110 

Annex E (Normative)  Test method for crush resistance of elliptic leaky 111 
waveguides ............................................................................................. 33 112 

E.1 Equipment ......................................................................................... 33 113 

E.2 Test sample ...................................................................................... 33 114 

E.3 Procedure ......................................................................................... 33 115 

E.5 Test report ........................................................................................ 33 116 

 117 

 118 

Full document details: 23/30479507 DC

http://www.avadocuments.com/doc/23-30479507-dc
http://www.avadocuments.com/doc/23-30479507-dc


IEC CD 63466 © IEC 2023 5 46/947/CD 
 

LEAKY WAVEGUIDES- PART 1: GENERIC SPECIFICATION- 119 

GENERAL REQUIREMENTS AND TEST METHODS 120 

 121 

1 Scope 122 

This part of IEC xxxxx specifies the general requirements and test methods for leaky 123 
waveguides, including terms and definitions, design and structure, type designation, ratings and 124 
characteristics, identification, marking and labelling, requirements and test methods, etc.  125 

This part is applicable to leaky waveguides, including rectangular leaky waveguides and elliptic 126 
leaky waveguides. These leaky waveguides are intended for using in tunnels, railways, 127 
highways, subways, elevators and other installations in which conventional an tenna 128 
transmission is not satisfactory or even impossible.  129 

2 Normative references 130 

The following documents, in whole or in part, are normatively referenced in this document and 131 
are indispensable for its application. For dated references, only the edition cited applies. For 132 
undated references, the latest edition of the referenced document(including any 133 
amendments)applies. 134 

IEC 60050 International Electrotechnical Vocabulary –(all parts) 135 

IEC 60068-1 Environmental testing –Part 1: General and guidanceI  136 

IEC 60068-2-61 Environmental testing –Part 2 Test methods Test ZABDM: Climatic 137 
sequence 138 

IEC 60153-1 Hollow metallic waveguides –Part 1: General requirements and measuring method 139 

IEC 60261, Sealing test for pressurized waveguide tubing and assemblies  140 

IEC 60332-1-2 Tests on electric and optical fibre cables under fire conditions – Part 1-2: Test 141 
for vertical flame propagation for a single insulated wire or cable  142 

IEC 60754-1 Test on gases evolved during combustion of materials from cables – Part 1: 143 
Determination of the halogen acid gas content . 144 

IEC 61034-2 Measurement of smoke density of cables burning under defined conditions – Part 145 
2: Test procedure and requirements. 146 

IEC 61196-1-106, Coaxial communication cables – Part 1-106: Electrical test methods – Test 147 
for withstand voltage of cable sheath  148 

 IEC 61196-1-212 Coaxial communication cables – Part 1-212: Environmental test methods 149 
– UV stability 150 

IEC 61196-1-215, Coaxial communication cables – Part 1-215: Environmental test methods – High 151 
temperature cable ageing 152 

IEC 61196-1-302, Coaxial communication cables – Part 1-302: Mechanical test methods – Test 153 
for eccentricity 154 

IEC 61196-1-316, Coaxial communication cables – Part 1-316: Mechanical test methods – Test 155 
of maximum pulling force of cable  156 

IEC 62230, Electric cables – Spark-test method 157 

IEC TS 60695-7-50, Fire hazard testing – Part 7-50: Toxicity of fire effluent – Estimation of toxic 158 
potency – Apparatus and test method 159 

IEC TS 60695-7-51, Fire hazard testing – Part 7-51: Toxicity of fire effluent – Estimation of toxic 160 
potency: Calculation and interpretation of test results  161 
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 162 

ISO 3274-1996 Geometrical Product Specifications(GPS)— Surface texture: Profile method — 163 
Nominal characteristics of contact(stylus)instruments.  164 

ISO 4288-1996Geometrical Product Specifications(GPS)— Surface texture: Profile method — 165 
Rules and procedures for the assessment of surface texture.  166 

3 Terms and definitions 167 

In addition to those given in IEC 60050 for the purpose of this document, the following terms 168 
and definitions apply. 169 

3.1  170 

leaky waveguide 171 

waveguide with hollow metallic tube that is intentionally not completely closed, so that part of 172 
the electromagnetic wave energy transmitted or received through the waveguides  is coupled by 173 
a bidirectional transmission system formed by the hollow metallic tube of the waveguides and 174 
the external environment. 175 

Note 1 to entry: The coupling intensity between leaky waveguide and mobile equipment depends on: 176 
– structure of the leaky waveguide; 177 
– characteristics of antenna(such as the type, the orientation, gain, etc.); 178 
– distance and orientation of the mobile antenna from the leaky waveguide; 179 
– nature of ambient atmosphere; 180 
– operating frequency range; 181 
– manner of installation of the leaky waveguide; 182 
– shape, material and size of surrounding buildings. 183 

3.2  184 

rigid rectangular leaky waveguide 185 

leaky waveguide with rectangular cross-section metallic tube not allowing bending and torsion 186 
during installation and operation.  187 

3.3  188 

twist 189 

the angle rotating around the longitudinal axis over the specified length of the rectangular leaky 190 
waveguide. 191 

3.4  192 

bow 193 

the maximum deviation of the actual axis length of the leaky waveguide from the straight  194 
distance of specified length connecting two points on that axis.  195 

3.5  196 

eccentricity(for rigid rectangular leaky waveguide) 197 

Half of the difference between the measured thickness of opposite walls of the rectangular leaky 198 
waveguide. 199 

3.6  200 

elliptical Leaky waveguide 201 

Leaky waveguide with elliptical cross-section metallic tube allowing limited bending and torsion 202 
during installation and operation. 203 
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3.7  204 

E plane 205 

the plane perpendicular to the long axis of the elliptical leaky waveguide and parallel to the 206 
short axis of the elliptical leaky waveguide. 207 

3.8  208 

H plane 209 

the plane perpendicular to the short axis of the elliptical leaky waveguide and parallel to the 210 
long axis of the elliptical leaky waveguide.  211 

3.9  212 

E Bend 213 

  bending along the E plane of the elliptical leaky waveguide.  214 

3.10  215 

H Bend 216 

 bending  along the H plane of the elliptical leaky waveguide.  217 

3.11  218 

coupling loss 219 

ratio of the power Pt transmitted into the leaky waveguide at one point to the power Pr received 220 
by a half-wavelength dipole antenna located at a distance from the leaky  waveguide at the same 221 
point(see formula 1): 222 

 223 

𝐿c = 10log10
𝑃 t

𝑃r
                                                         (1) 224 

 225 

Where: 226 

Lc    the coupling loss, in dB; 227 

Pt    the transmission power in the leaky waveguide at one point, in W;  228 

Pr   the receiving power of the half-wavelength dipole antenna at a distance from the leaky 229 
waveguide  at the same point, in W. 230 

4 Design and structure 231 

4.1 General 232 

The typical structure of rigid rectangular leaky waveguides is shown in figure 1, and the typical 233 
structure of elliptical leaky waveguides is shown in figure 2.  234 

The design and structure of leaky waveguide shall be in accordance with 4.2 to 4.3 and the 235 
relevant specifications.   236 
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 237 

Figure 1 -Typical structure of rigid rectangular leaky waveguides 238 

 239 

Figure 2- Typical structure of elliptical Leaky waveguides 240 

 241 

4.2 Rigid rectangular leaky waveguides 242 

4.2.1 Waveguide tube 243 

The material for waveguide tube shall be as stated in relevant specifications.  244 

The internal structure and dimensions of waveguide tube shall comply with IEC 60153-1 or 245 
relevant specifications.  246 

Unless otherwise specified, the ratio between the height and width of the inside cross -section 247 
is 1:2.  248 

The thickness and tolerance of waveguide tube wall shall be as stated in the relevant 249 
specifications. The inner angle radius shall be specified in the relevant specifications.  250 

The nominal values and tolerances of the height and width of the outside cross - section of 251 
waveguide tube shall be as stated in the relevant specifications.  252 

4.2.2 The slots in waveguide tube 253 

The shape and dimensions of the slots in the waveguide shall be such that the electrical 254 
requirements are met. 255 

4.2.3 Sealing layer 256 

The material of sealing layer shall be as stated in the relevant specifications.  257 

The sealing layer should be adhered to the slots of the metal waveguide tube and closely 258 
bonded with the waveguides.  259 

The thickness of the sealing layer shall comply with the requirements for gastight tests of the 260 
leaky waveguides. 261 

4.2.4 Sheath 262 

The material of sheath shall be as stated in the relevant specifications.  263 
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The sheath shall cover the whole sealing layer, which may cover only a part of the waveguide 264 
tube or the entire waveguide tube as required.  265 

The thickness and tolerance of the sheath shall be as stated in the relevant specifications. 266 

For outdoor leaky waveguides, UV stability tests shall be passed in accordance with  IEC 61196-267 
1-212  268 

4.3 Elliptical leaky waveguides 269 

4.3.1 Waveguide tube 270 

The materials for elliptical waveguides tubes shall be as stated in the relevant specifications.  271 

The long and short axis dimensions of elliptical waveguide tubes shall be as stated in the 272 
relevant specifications.  273 

The wall thickness of the elliptical waveguide tubes shall be as stated in the relevant 274 
specifications.  275 

The peak, root, pitch of the elliptical waveguide tube shall be as stated in the relevant 276 
specifications. 277 

4.3.2 The slots in waveguide tube 278 

 The shape and dimensions of the slots in the waveguide shall be such that the electrical 279 
requirements are met. 280 

4.3.3 Sealing layer(When applicable) 281 

The material for sealing layer shall be as stated in the relevant specifications.  282 

The sealing layer should be adhered to the slots of the metal waveguide tube and closely 283 
bonded with the waveguides. 284 

The thickness of the sealing layer shall comply with the requirements  for gastight tests of the 285 
leaky waveguides. 286 

4.3.4 Sheath 287 

The material for sheath shall be as stated in the relevant specifications;  288 

The sheath shall cover the whole elliptical leaky waveguides, the thickness and tolerance of the 289 
sheath shall be as stated in the relevant specifications. 290 

For outdoor leaky waveguides, UV stability tests shall be passed in accordance with  IEC 61196-291 
1-212.  292 

5 Type designation  293 

5.1 Type name 294 

The type name of leaky waveguides covered by this specification shall comprise the following:  295 

a) letter “L” indicating the leaky waveguides. 296 

b) a letter indicating the shape of the inside cross-section of the leaky waveguides 297 

R ——rigid rectangular leaky waveguides. 298 

E—— elliptical leaky waveguides. 299 

Note 1 to entry: For other types of waveguides, the letter shall be in accordance with the relevant specification 300 
sheets. 301 

5.2 Variant 302 

The variant of leaky waveguides covered by this specification shall comprise the following:  303 
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