IEC 62591:2010

IEC IEC 62591

(]
®

Edition 1.0 2010-04

INTERNATIONAL
STANDARD

NORME

INTERNATIONALE
n@\§

Industrial communication networks ireless oug}n ication network and

N

/



THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2010 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch {\
N\

About the IEC

The International Electrotechnical Commission (IEC) is the leading globa
International Standards for all electrical, electronic and related tech

About IEC publications

epares and publishes

" Catalogue of IEC publications: www.iec.ch/sear
The IEC on-line Catalogue enables you to search b of criteri € number, text, technical committee,...).
It also gives information on projects, withdrawn andTeplaced publications.
® |EC Just Published: www.iec.ch/online _news/justpub

Stay up to date on all new IEC publications. Just blis%tails wice

on-line and also by email.

" Electropedia: www.electropedia.

in English and French, with equi i iti | languages. Also known as the International Electrotechnical

Vocabulary online.

® Customer Service w w.iec.ch/web sts

If you wish to give us yo k on“this p blication or need further assistance, please visit the Customer Service
Centre FAQ or contact

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919{3\@(\

ote hnique Anternationale (CEIl) est la premiére organisation mondiale qui élabore et publie des
les pouk tout'ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications CEI
Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEIl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEI vous permet d’effectuer des recherches en utilisant différents critéres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online news/justpub
Restez informé sur les nouvelles publications de la CEl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00

normes internatio



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch

IEC 62591

Edition 1.0 2010-04

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Industrial communication netwo
communication profiles — Wirele

Réseaux de communicati i S éseau de communications sans fil
et profils de communic

9,

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE XH
CODE PRIX

ICS 25.040.40; 35.100.05 ISBN 978-2-88912-590-6

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2 - 62591 © IEC:2010

CONTENTS
FOREWORDD ..., 18
INTRODUCTION ..., 20
S o7 o o 1= PPN 22
A Lo 0 b= Y (Al = 1= =Yg (o= PP 22
3 Terms, definitions, symbols, abbreviations and conventions ... 23
3.1  Reference model terms and definitions ..., 23
3.2 Terms and definitions from ISO/IEC 7498-1terms .......ccooooiiiiiiiiiiiieceeeee, 23
3.2.1 Terms and definitions from ISO/IEC 9545
3.2.2 Terms and definitions from ISO/IEC 8824
3.2.3 Terms and definitions from ISO/IEC 8825
3.3 Specific terms and definitions ... A N N N
3.4  Abbreviations ..o AN N N N N Y
3.5 CONVENTIONS ..o e e e e e
3.5.1 Conventions used for Service..........coooio & e i e e e e
3.5.2 Conventions used for DL-protocol (state
3.5.3 Conventions for Application Layer
3.5.4 Conventions for the AL-protocq
4  Physical layer specification and sg ‘
4.1 Physical layer service definition ...\
4.1.1 General overview...../..........0h00
4.2
5 Data-link layer servyice d
5.1 i

5.1.
L e T I 1 1 S 7= PP 56
LS e I I 0 1 =3 P 57
L I 2 i 1 I8 1 N o3 1 T ] PP 58
LT I e T I 1 1 AV PP 59
5.2 NetWOIK [y eI SBIVICES . it e e 59
5.2.1 Facilities of the network layer ServiCes .........coooooviiiiiiiiiiiin e 59
5.2.2 QOS fOr MESSAGE SEIVICE ...uuiitiiiiie et e s 59
5.2.3 Sequence of primitives ..o 60
5.2.4  NL-TRANSMIT SEIVICE ..uiiuiiiiiiieiii ettt e e e 60
5. 2.8 NS ET ittt e e 61
B, 2.8 NG ET ittt 62
LS A | I8 1V B N o 1 T ] P 63

5.3 TranspOrt [aYer SEIVICES . ... i 64



62591 © IEC:2010 -3 -

5.3.1 Facilities of the transport layer Services...........covviiiiiiiiiinci e 64
5.3.2 QOS fOr MESSAGE SEIVICE ...uuiiiiiiie e e 64
5.3.3 Sequence of primitives .......ccouiiiiiiii i 65
5.3.4 TL-DATA-TRANSFER SEIVICE .. cuuitiiiiiei e 66
5.3.5 TL-DATA-EXCHANGE SEIVICE ...uuiiuiiiiiiiiieiie et 68
L T T I I 1 0 T = PP 69
LS TR A I I8 1 T = P 70
6 Data-link layer protocol specification — Type 20 elements.............cooiiiiiiii i, 71
& O © V=T VTP
6.1.1  Data-link layer operation...... ..o
6.1.2 Network layer operation...........cccoiviiiiiiiiiiiiiiieee e D
6.1.3 DeVvice proCcedures......cocciiiiiiiiiiiiiiieieieieeeeeeeeee e T e e N e e
6.2 Logical link control..........coiiiiiii e o N D e N N e
6.2.1 General DLPDU structure
6.2.2 DLPDU-specific structure, encoding and elem
6.2.3 DLPDU Priority and Flow Control
6.2.4 Error detection and security
6.3  Medium Access Control . ... e o e N e e e D e e et e e
6.3.1 Function
6.3.2 Slot timing
6.3.4 Link scheduling
6.3.5 MAC operation
6.4 DL-manageme

6.5

6.4.1 General

5 ents of procedure ... 128

6.5.7 panagement information ... 131

T I =Y 1= o Lo o A = Y/ 133
B.6.1  GeNEral coeieii e 133

6.6.2 TPDU SIrUCIUIE ... e 133

6.6.3 Transport pipe table ... 134

6.6.4 TLE elements of proCeduUre.........c.oiuiiiiiii e 134

6.6.5 TLE state machines ... 137

6.6.6 TL-management information ... 140

7 Application layer service definition — Type 20 elements ..........ccoooiiiiiiiiiiiiiii i 141
0 B O Y11 ¢ g Lo T I eT o ToT=T o] £ TP 141
7.2  Datatype ASE ..o 141
402 T © V=T T 141

7.2.2 Formal definition of data type objects .........ccooviiiiiiii 143

7.2.3 FAL defined data types ... 145

7.2.4 Data type ASE service specification ...........ccocooiiiiiiiiiiici 148



—4 - 62591 © IEC:2010

7.2.5 Summary of data types ... 148

7.3 Communication model specification ............cooiiiiiiiii 149

7.3.1 ComMmMmON PArameEtersS . ...ceuiiiiii i 149

7.3 2 ASES oot 150

73,3 AR e 217

7.3.4  SuMMaAry Of ClasSSES . ..iiuiiiiiii 220

7.3.5 Permitted services by AREP role .......coiviiiiii e 220

8 Application layer protocol specification — Type 20 elements ..., 221
8.1 ADSIrACE SYNIAX oo

8.2  TraNSer SYNTAX (ot
8.2.1 Common APDU fields .......ccoeiuiiiiiiiiiiiiieeieeeee [ N
8.2.2 Common APDU structure
8.2.3 Device application service-specific APDU structure
8.2.4
8.2.5 Gateway and network manager specific APDU, stru
8.2.6 Network management configuration specifi

8.2.7 Data coding rules ........couiiiiiiiiiii e e e N N D e et ei e
8.3  Common ProCeAUIES .....ocuuiiiiieiieiieiieiei o e e e s e e e ee e e e e e e enaes
8.3.1 Delayed response...................,
8.3.2 Response time .......Z.\.....
8.4 FAL service protocol machin
8.4.1 General ....ooooiieiii 00D
8.4.2 FSPM state tables ..........

8.5

8.6

9.1
9.2 Profile 9/1
9.3 Profile 9/2

9.3.1 Conformance statement...........ooiiiiiiiii
0.3.2  DBVICE LY P S ettt
9.3.3  PRYSICAl @yl e
9.3.4  Data-linK layer ...
9.3.5  ApPlCation layer ...
ANNEX A (NOrMAtiVE) SECUIITY ..oouitiiii e e
Annex B (normative) Wireless proCeAUIES ......c.iiuiiiiiiiiii e
Annex C (normative) Network management ...... ..o

Annex D (Normative) GatEWay .......couuiiiiiii e



62591 © IEC:2010 -5-

Annex E (normative) Command reSPONSE COUES ....iuuiuuiiiiiiii it 381
Annex F (normative) Common tables .......ouiiiiiii 390
Annex G (informative) Application of publish data mode and event commands................... 404
Annex H (informative) Network redundancy .........oocoiiiiiiiiiiiiii e 408
Annex | (informative) Network manager implementation..............coooiiiiii 409
Annex J (informative) Gateway implementation...............cooiiiiiiii i 433
Annex K (informative) Handheld device ..o 444
Bl O G AP Y e 446

Figure 1 — Superframe class example ..........cooiiiiiiiiicii e,
Figure 2 — Inheritance example........coooiiiiiiiii e <
Figure 3 — Basic aggregation example ........coooiiiiiiiiiin S0

Figure 4 — Composition aggregation example .........c..coooi G0N e

Figure 5 — Physical layer service SEqQUENCES ........ccvuveuviieee s N e s e Neee e e eaeee e e
Figure 6 — Message service error-free sequences......... SN

Figure 12 — A TDMA slot and superframe ..

Figure 13 — Channel hoppPiIg .o [ ee e N e e e e ettt ettt e e e e e e e e e e e e e

Figure 14 — Wireless ng e o/stadndNr o ods 42 484 . 9054 1.98- 130 F09e£1 Qe L.a/iee—- 75
Figure 15 — DLP{Z;S ¥ oo NGB AP 2000 e 76
Figure 16 — Addr DTS o= S PP UPRPRN 76

Figure 17 — Constraction of 8-ectet ENI*64 AdAress.......c.oeviiiiiiiiieeeee e, 78
Figure 18 — DL P DU Sl i . e e 78
Figure 19 — Slot timing detalls. .. 2. ..o 87
Figure 20 — DLE tables and relationShip ... 90
Figure 21 —Relationships/Used for link scheduling..........cccooiiiii i, 97
Figure 22 — MAC BOMPONENTS ....uiitie ittt e e et e e e e ae e 100
Figure 23 — TDMA state machine ..o e 102
Figure 24 — XMIT state Machine ..o e 106
Figure 25 — RECV state Maching ..o 109
Figure 26 — ACK transmission state machine ..., 111
Figure 27 — Graph FOULING ...c.u e e 114
Figure 28 — SOUICE FOULING . ....iuieiii et e e e 115
Figure 29 — NPDU StrUCTUIE .....oeiii e e 116
Figure 30 — NPDU control OCtet ... e 116
Figure 31 — Security control 0Ctet ... 118
Figure 32 — NLE tables and relationship ... 124
Figure 33 — NLE state machine ... ... e 127

Figure 34 — Routing decision of the NPDU ... 130



-6 - 62591 © IEC:2010

Figure 35 — TPDU StrUCTUIE ... e e 133
Figure 36 — TPDU CONtrol OCtet. ..o e e e 133
Figure 37 — Transition diagram of the client data transfer state machine............................. 138
Figure 38 — Transition diagram of the client data exchange state machine.......................... 138
Figure 39 — Transition diagram of the server state machine ............................ 139
Figure 40 — Data type class hierarChy . ... e 142
Figure 41 — Request APDU format from master to slave ...........c.cooooiiiiiiiiiiiiiee e 222
Figure 42 — Normal response APDU format from slave to master............................ 223
Figure 43 — Command error response APDU format from slave to master........................... 223

Figure 44 — Aggregated command APDU ... [ D 224

Figure 45 — Windowed trigger mode..........ccooviiiiiiiiiiii e, < ) N NP 236
Figure 46 — Windowed trigger mode with maximum update time expired\.\.....N..0 ....236
Figure 47 — Level trigger mode ........ccoooiiiiiiniiiini e G N N e

Figure 48 — Coding without identification ... N0 NN N e e
Figure 49 — Coding of Integer type data ...........coooiiiiini om0 e e e e e e e eeeneeneenaas
Figure 50 — Coding of Unsigned type data ..........cooo /oo D e N e
Figure 51 — Coding of single precision Floating Poi

Figure 58 — Statg?r} it
Figure 59 — State Si

Figure 60 — State

Figure B.1 — Neighbor DiSCOVEIY ... e

Figure B.2 — Path failure ..o e e s

Figure B.3 — Device leaving the NetwWork ..o

Figure C.1 — Network manager in wireless netwWork..........c.ooiiiiiiiiiiii e, 372
Figure D.1 — Single network access point with Clock ..o, 377
Figure D.2 — Multiple network access points with ClOCKS ..........ccoiiiiiiii 377
Figure D.3 — Network access point not providing ClocK.........cccooiiiiiiiii 378
Figure G.1 — Enabling or disabling publishing sequence ............ccoooiiiiiiiiiii e, 405
Figure H.1 — NetWOrk rOULING ..cooie e 408
Figure 1.1 — General model for network manager ..........cc.ooiiiiiiiiiii e 410
Figure 1.2 — Device type data model.........cooiiiii e 411

Figure 1.3 — NetWork roULING ... 412



62591 © IEC:2010 -7 -

Figure 1.4 — Network SChedule ... e

Figure 1.5 — Example of a three-slot superframe.............ccooiiiiiiii i
Figure 1.6 — Multiple superframes in @ NEIWOIK ...........oiuiiiiiiie e
Figure 1.7 — SeCUNtY Manager.....c.. i
Figure 1.8 — Detailed model of the network manager ...,
Figure 1.9 — Four network device wireless NetWork ..........coviiiiiiii i
Figure [.10 — APDU SEQUENCES ...ttt et et e e e e e et e et e e e e e e aaenas
Figure 1.11 — Initializing @ wireless NetWOrK ....... ..o
Figure 1.12 — Allocating and using NetWOrk reSOUIMCES ........cc.iiiuuiiiiiiiiieii e
Figure .13 — Adjusting network schedule.............ccooiiiiiiiiiii e,

Figure [.14 — Health reports ..o <
Figure J.1 — General model for gateway..........ccoooiiiiiinn S0NUD

Figure J.2 — Logical network device ........c.ocoiiiiiiiiii 0N N

Figure J.3 — Physical network device .........coooiiiiiiiii N N e e e e N e e
Figure J.4 — Managing notification services................... SN

and parameters.. ..o 55

pitive and parameters.... ..o 55

ERTISE primitive and parameters ... 56

primitive and parameters ........ccoooiiiiii 56
...................................................................... 57

Table 16 — DLM-GET primitive and parameters ... 57
Table 17 — DLM-ACTION primitive and parameters.........cooviiiiiiiii e 58
Table 18 — NL-TRANSMIT primitives and parameters .........cccoooviiiiiiiiiice e 60
Table 19 — NLM-SET primitive and parameters ... 62
Table 20 — NLM-GET primitive and parameters ... 62
Table 21 — NLM-ACTION primitive and parameters.........ccoviiiiiiiii e 63
Table 22 — TL-DATA-TRANSFER primitives and parameters .........ccoovviviiiiiiiii e 66
Table 23 — TL-DATA-EXCHANGE primitives and parameters............coooiiiiiiiie, 68
Table 24 — TLM-Set primitive and parameters ... ... 70
Table 25 — TLM-Get primitive and parameters .........cco.oiviiiiiiiii i 70
Table 26 — Network_ID AlOCatioN ... e e e 77

Table 27 — Contents of the ACK DLPDU payload ...........cocouiiiiiiiiiiiiie e 80



-8 - 62591 © IEC:2010

Table 28 —ACK re€SPONSE-COUE .. ..t e e e e 80
Table 29 — Contents of the Advertise DLPDU payload ...........ccooiiiiiiiii e 82
Table 30 — Beginning of the SUPerframe.... ..o 82
Table 31 — The next field after the last superframe size ..., 82
Table 32 — Repeated for each liNK ... ... 82
Table 33 — Channel and frequency asSigNMeENts .........coviiiiiiiiii i 83
Table 34 — Slot timing definitions and values ...........coiiiii i 88
Table 35 — Minimum DLE Table and buffer space requirement.................ooiii. 90
Table 36 — Superframe attributes ...

Table 37 — Link attributes ...
Table 38 — Neighbor attributes and variables ....................coon, <
Table 39 — Graph attributes ... S

Table 40 — Packet record ........ccoooiiiiiiiii e e NN D

Table 41 — Example Backoff_cntr selection sets .................00 oo e N e,
Table 42 — TDMA state machine .............ccooooiiiiiinin, S NI VT W U S PP

Table 51 — Minir{l}N
Table 52 — Route atfrj

Table 53 — Sourcet

Table 60 — Transport pipe attributes ..o
Table 61 — Transport control encoding for TL-DATA-TRANSFER request

Table 62 — Transport control encoding for TL-DATA-EXCHANGE request..........c.ccovveviinniennnen. 135
Table 63 — Transport control encoding for TL-DATA-EXCHANGE F€SPONSE ........cceunvevneennaennnenn 136
Table 64 — Client data transfer state table ... 138
Table 65 — Client data exchange state table ..., 139
Table 66 — Server state table ... 140
Table 67 — Data type SUMMIAIY ..o e e et et eaes 149
Table 68 — ReSponse COAE VAlUES .....c..iniii e 149
Table 69 — Read ServiCe parameters. . ....co.ie i 153

Table 70 — Write Service parameters. ... ... 155



62591 © IEC:2010 -9-

Table 71 — Information report service parameters ....... ..o

Table 72 — ACtion SErviCe Parameters ...
Table 73 — AR get attributes service parameters........cooooiiiiiii i
Table 74 — AR set attributes service parameters ...... ..o
Table 75 — ClasS SUMIMAIY .. ...ttt et et et et et e et e et e et e ens
Table 76 — Confirmed services by AREP Class.......ccooiiiiiiiiiii e,
Table 77 — Unconfirmed services by AREP Class ........ooviiiiiiiii e,
Table 78 — ReSponse COde ValUES ..o e
Table 79 — Extended status values ... ...
Table 80 — Reset configuration changed flags value field.................ooco oo e,
Table 81 — Reset configuration changed flag command specific Resp
Table 82 — Perform self test command specific Response codes ... 5.\ S ... e
Table 83 — Perform device reset command specific Response
Table 84 — Read additional device status value field.......... s\ onc o N Yo
Table 85 — Read additional device status command specifi

Table 86 — Read additional device status value field /... ... e e

Table 93 — Read real-t

Table 94 — Read-
Table 95 — Write publi

Table 102 — Read publish data mode configuration command specific response codes....... 238
Table 103 — Flush delayed responses command specific Response codes ...............ccccenene. 239
Table 104 — Write publish data mode configuration value field ...............c.cooiiiiiiin i, 240
Table 105 — Write publish data device variables command specific response codes ........... 240
Table 106 — Write publish data mode command number value field ...................ools 241
Table 107 — Write publish data mode command number value field ...................coooiiinnil 241
Table 108 — Write publish data mode command number command specific response

oo Lo [T PPN 241
Table 109 — Write publish data mode control value field ... 242
Table 110 — Write publish data mode control command specific response codes ................ 242
Table 111 — Read event notification summary request value field ................cccooiiiiiinni. 244

Table 112 — Read event notification summary response value field.................coooiiiiinnni. 244



-10 - 62591 © IEC:2010

Table 113 — Read event notification summary command specific response codes............... 244
Table 114 — Write event notification bit mask value field ... 245
Table 115 — Write event notification bit mask command specific response codes................ 245
Table 116 — Write event notification timing value field..............coooi 246
Table 117 — Write event notification timing command specific response codes ................... 246
Table 118 — Write event notification control value field.................cooii 247
Table 119 — Write event notification control command specific response codes .................. 247
Table 120 — Write event notification acknowledgement value field ..................cco, 248

Table 121 — Write event notification acknowledgement command specific response

Table 122 — Write Join_key value field.............ccoooiiiiiiiiiiie,

Table 123 — Write Join_key command specific response codes ....... ...\
Table 124 — Read join status value field................ NN
Table 125 — Read join status command specific response codes

Table 134 — Write net

Table 135 — Read net
Table 136 — Rea@

Table 137 — Write Ne

Table 144 — Read battery life command-specific response codes...........coooiiiiiiiiiiininaan.. 257
Table 145 — Report device health response value field .............cooiiiiiiiiii i, 258
Table 146 — Report device health command specific response codes ...........cccoeeviiiiniinnnns. 258
Table 147 — Read neighbor health list request value field ... 258
Table 148 — Read neighbor health list response value field..................o. 259
Table 149 — Read neighbor health list command specific response codes.............ccccueennnnn. 259
Table 150 — Read device nickname response value field .............coooiiiiiiii i, 260
Table 151 — Read device nickname command-specific response codes .............c.ceeiiiait. 260
Table 152 — Read session list request value field.............oo i 260
Table 153 — Read session list response value field ..o, 260

Table 154 — Read session list command specific response codes............ccoevveiiiiiiiiinninnenn.. 261



62591 © IEC:2010 -1 -

Table 155 — Read superframe list request value field ... 261
Table 156 — Read superframe list response value field ............ccooiiiiiiiii i, 261
Table 157 — Read superframe list command specific response codes ...........cccoeevviiinninnnns. 262
Table 158 — Read link list request value field ... 262
Table 159 — Read link list response value field ... 262
Table 160 — Read link list command specific response codes ..........cocvviiiiiiiiiiiiiiiiieceen, 263
Table 161 — Read graph list request value field ............cooiiiiiiiii e, 263
Table 162 — Read graph list response value field........ ... 263
Table 163 — Read graph list command specific response codes..........cooiiiiiiiiiiiiiiiinaneen.. 263

Table 164 — Read neighbor attribute flag request value field.....................
Table 165 — Read neighbor attribute flag response value field

Table 167 — Read neighbor signal level request value field...... /... N0
Table 168 — Read neighbor signal level response value field™ .. \...ncooh e N o,

Table 177 — Report tra
Table 178 — Writ{j;
Table 179 — Write

Table 180 — Read U

Table 189 — Read radio power output response value field ...

Table 190 — Read radio power output command specific response codes ..........cccoeevineant. 272
Table 191 — Request TimeTable value field ..o, 272
Table 192 — Request TimeTable command specific response codes ..........occvevveiiiiinninnannn. 273
Table 193 — Read TimeTable list request value field ... 273
Table 194 — Read TimeTable list response value field ... 274
Table 195 — Read TimeTable list command specific response codes ...........ccccoeeviiiinninnnns. 274
Table 196 — Delete TimeTable request value field............ccooiiiiiiiii e, 275

Table 197 — Delete TimeTable response value field ... 275



-12 - 62591 © IEC:2010

Table 198 — Delete TimeTable command specific response codes............ccoocoeiiiiiiiinin.. 275
Table 199 — Read route list request value field ..., 275
Table 200 — Read route list response value field ..., 276
Table 201 — Read route list command specific response codes...........oooiiiiiiiiiiiiinineneen.. 276
Table 202 — Read source route request value field ... 276
Table 203 — Read source route response value field..............cooiiiiiiii i, 277
Table 204 — Read source route command specific response codes...........cccceevvviiiiiinninnnnn.. 277
Table 205 — Read CCA mode response value field ... 277
Table 206 — Read CCA mode command specific response codes ..........cooieeiiiiiiiiiiininaans. 277

Table 207 — Write CCA mode value field..........ccoocoiiiiiiiiiii e
Table 208 — Write CCA mode command specific response codes
Table 209 — Read handheld superframe response value field .........5....\.

Table 221 — Rea
Table 222 — Rea

Table 229 — Add device list entry response value field ...

Table 230 — Add device list entry command specific response codes..........ccoeveiiiiinninnanns. 285
Table 231 — Delete device list entry request value field.............coooiiiiiiii i, 286
Table 232 — Delete device list entry response value field ... 286
Table 233 — Delete device list entry command specific response codes ..........c.cooieiiiniant. 286
Table 234 — Read channel blacklist response value field .............ccooiiiiiiii i, 287
Table 235 — Read channel blacklist command specific response codes .............ccceeevvinnnnni. 287
Table 236 — Write channel blacklist value field ... 287
Table 237 — Write channel blacklist command specific response codes ............cc.coeiiiiane. 288
Table 238 — Read back-off exponent response value field ..............ccoooiiiiiiiiiiinin e, 288
Table 239 — Read back-off exponent command specific response codes ...........ccceeveveinnnnn. 288

Table 240 — Write back-off exponent value field ... 289



62591 © IEC:2010 -13 -

Table 241 — Write back-off exponent command specific response codes ...........c.cooiiiiant. 289
Table 242 — Write network access mode value field ... 289
Table 243 — Write network access mode command specific response codes....................... 290
Table 244 — Read network access mode response value field...............oo. 290
Table 245 — Read network access mode command specific response codes....................... 290

Table 246 — Request Session request value field..........ccooooiiiiiiii i,

Table 247 — Request Session response value field ..o,
Table 248 — Request Session command specific response codes ............cooviiiiiiiiiiiinaan..
Table 249 — Read network device identity request value field ...
Table 250 — Read network device identity response value field.................[....... 00
Table 251 — Read network device identity command specific response
Table 252 — Read device’s neighbor health request value field ....... 5.\ SN e
Table 253 — Read device’s neighbor health response value field
Table 254 — Read device’s neighbor health command specifi

Table 272 — Read network device statistics response value field ... 299
Table 273 — Read network device statistics command specific response codes .................. 299
Table 274 — Read network device identity request value field .............c.ccoooiiiiiiiin . 299
Table 275 — Read network device identity response value field............c..cooii, 300
Table 276 — Read network device identity command specific response codes..................... 300
Table 277 — Write network device's scheduling flags value field................coooiiiiinnis 300

Table 278 — Write network device's scheduling flags command specific response codes ....301
Table 279 — Read network device's scheduling flags request value field ............................. 301
Table 280 — Read network device's scheduling flags response value field .......................... 301
Table 281 — Read network device's scheduling flags command specific response codes ....301
Table 282 — Read network constraints value field ... 302



