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NOTICE AND DISCLAIMER

rhe“aformation in this publication was considered technically sound by the consensus of persons engaged
in the development and approval of the document at the time it was developed. Consensus does not
necessadri'y mean that there is unanimous agreement among every person participating in the development
of this dociinent.

The National' cle trical Manufacturers Association (NEMA) standards and guideline publications, of which
the document contained herein is one, are developed through a voluntary consensus standards
development proces:. This process brings together volunteers and/or seeks out the views of persons who
have an interest in thc topic covered by this publication. While NEMA administers the process and
establishes rules to prorncie fairness in the development of consensus, it does not write the document and
it does not independentiy t::st, evaluate, or verify the accuracy or completeness of any information or the
soundness of any judgments zorit2ined in its standards and guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequeitia.,, or compensatory, directly or indirectly resulting from the
publication, use of, application, or reliancz on this document. NEMA disclaims and makes no guaranty or
warranty, express or implied, as to the accurzcy or completeness of any information published herein, and
disclaims and makes no warranty that the i=forraation in this document will fulfill any of your particular
purposes or needs. NEMA does not undertake 0 (yuarantee the performance of any individual manufacturer
or seller’s products or services by virtue of this stand~.id or guide.

In publishing and making this document available, NEM:A is'not undertaking to render professional or other
services for or on behalf of any person or entity, nor is NEM 4 vndertaking to perform any duty owed by any
person or entity to someone else. Anyone using this documeat should rely on his or her own independent
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of
reasonable care in any given circumstances. Information and other s’ardards on the topic covered by this
publication may be available from other sources, which the user may vis*: to consult for additional views or
information not covered by this publication.

NEMA has no power, nor does it undertake to police or enforce compliance. vith the contents of this
document. NEMA does not certify, test, or inspect products, designs, or instana*.ons for safety or health
purposes. Any certification or other statement of compliance with any health or saf:iy- related information
in this document shall not be attributable to NEMA and is solely the responsibility of thz cartifier or maker
of the statement.
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FOREWORD

ClimateTalk is a universal language for innovative, cost-effective solutions that optimize performance,
efliciency, and home comfort. The ClimateTalk Open Standards define a set of messages and commands
(021 able interoperability, enhanced user interface, and machine-to-machine control independent of the
physical layer connecting the devices.

This docurent defines the Networking as well as the Session and Transport requirements for CT-485.
Corresponding .o OSI Layers 3, 4, and 5, the Networking specification defines the higher-level network
functionality, inc'uding routing, addressing, and network timing, as well as the requirements for a CT-485
device to operate within a defined network structure.

These standards are rcriodically reviewed by the Residential Controls Section of NEMA for any revisions
necessary to keep them vi-to-date with advancing technology. Proposed or recommended revisions
should be submitted to:

NEMA Technical and Industry Aitzars.Department
National Electrical Manufacturers Association
1300 North 17th Street, Suite 900

Rosslyn, Virginia 22209

This standards publication was developed by.Em~rson and copyright was transferred to NEMA. Section
approval of the standard does not necessarily i:niy that all section members voted for its approval or
participated in its development. At the time it was approi7ed, the group was composed of the following
members:

Apcom Inc.—Franklin, TN

Braeburn Systems LLC—Montgomery, IL
Emerson Automation Solutions—Rosemont, IL
Johnson Controls—Goode, VA

Resideo Technologies, Inc.—Golden Valley, MN
White-Rodgers/Copeland-St. Louis, MO

© 2024 National Electrical Manufacturers Association


https://www.stdhive.com/standards/nema-bs-31016-2024-pdf/

NEMA BS 31016-2024

Page ii
CONTENTS
Page
FOPEWOIA ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e Error! Bookmark not defined.
Hiswury of Standards..........oooeeiiiiii Error! Bookmark not defined.
1 (TR =T - | USRS PPPRR 1
1.4 70 1= YT 1
1.2 C7-485 Version 2.0 ENhANCEMENLES ..........uviiiiiiiiiicciieiie et e e ree e e e e e e 2
1.3 =T £ o (ot Y- S PP P PP PP PP PP PPPPPPPPN 3
L S B =Y ] 71 (0 T PR PPPRPP 3
R T Yo o]0}V 1 TSP PUPSTPPPRPN 4
1.6 Word Usage..... et eeeeeeeeeeeeeeeeeeeeeeeeeeeeeieeeieieieeesssesesesesssssssssssssssssssssssstssssssessseseteserernterenes 5
2 Network Device Classifitations. .......ooooiiiiiiii i b e b e bebebnberernranes 5
2.1 = o] [ O e o] o [1 T (O R PR 5
2.2 NEtWOIrK SUDOIAINALE ..o e e e e e e e e e e e e e e aaaaaans 6
2.3 Virtual Internal SUDOIINGIG.... fi.uiiiiiiiee e e e 6
2.4 Full Functionality DeViCes (Frl) . i 7
2.5 Reduced Functionality DeVICES (RFD .......ccuiieiiiiiie et stae e et e e 7
3 =T L= o o = | PSSP 8
3.1 Message Header EIBMENTS ..........u e s et e e e e e e e e e e e eeaeeeaeaeeees 9
3.2  Packet Header EIEMENtS............uveeieecie e e e 10
3.3 Packet Payload Element ................ccoooiiee . o A 10
3.4 Message FOoter EIEMENT ............uuuiiiiiiiiiiiiiiiiiiiiiiiee ettt e e e e e e e e e e e e e e e e aeeaaaaaaeees 10
4 (011 11T s SRS 10
4.1 NOAE AQAIESS ...t eeeeeees s aea e eeeeeeeeeeeeeeeeeeeeeeaeaeeaaaeaaaaaaeees 10
4.2 SUDNEES . e bbb —————————————— 11
e T 1= o To 1Y =Y i o To Yo [ T S PP RS 11
4.4  Send Parameters.......ciiiii e e, 14
5 NetWOrK Of DESIGN....cccii et e e e e e e e e e nr e e e e e s T ereaaeeeeenrnaees 14
5.1 MAGC AQAIESS. ... bbb bebesesesesessessesessssseeseseseseeseeess e Do eaeaaaeaaens 14
5.2 SESSION ID ..o a e e e e araaaeeanh gP....... 14
5.3 NetWOork INitialiZation......... ..o e e e e e e e e e e e e e e e e aaaaaeas 15
5.4  Addressed and BroadCast MESSAgES..........uuuuuiuiuimimiiiiiiiiiiiiiieieieieiieeeeeeeeerereeeeeeeeeeeeeeeeeeeeees 15
5.5  Network Dataflow DeSIGN ......cooiiiiiiiiiiie e 15
5.6  Coordinator—Subordinate Communications..............cooii i 17
5.7  Subordinate to Subordinate CommuNICatioNS.............ceeeiiiiiiiiiiie e 19
B 8 TIMIBOULS ...ttt e et e e e aeae s e s e e e e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeaaaaaeaaaaaaaaaaaaaaaaaaaas 20
5.9 NEIWOIK TranSACHIONS ... ...ttt e e e e e e e e e e e e e e eeeeeeeeeeeeeeeaaaaeeeeees 21
5.10  INEIWOIK SESSIONS ......uuuuiiiiiiiiiiiiitiiitiiitit ettt ear e eeseseeeseeeeeeeeeeeaeeeeeeeeeeeeeeeeseeeeereaaaaaeaaaaaaaaaes 21
6 NEtWOrK APPICALIONS ......eei et e e e e e e e e e e eeeeeeeeeeeeeeeetaeaeeeaeaaaaaeeees 22
6.1 (7o) {0 10 F=1 (o] g Y o] o] o= 14 (o] o 1< EER 23
7 Network Timing REQUIFEMENTS ........uuiiiiiiiiiiiiiiiiiiiiie et e e ee e e e eeeeeeeeeeeeeeeeteeeeeeeaaaaaaeeees 29
7.1 General CT-485 NetWOrk TimMiNGS ......cooiiuiiiiiiiiie e 29
7.2 Maximum Idle Network Cycle TimMe .........eoiiiiiiiiieiiiee e 30

© 2024 National Electrical Manufacturers Association


https://www.stdhive.com/standards/nema-bs-31016-2024-pdf/

NEMA BS 31016-2024
Page iii

7.3  Maximum Coordinator Initiated Transaction TiMiNGS .........ccccoriiiiiiiiin e 30
7.4  Maximum Subordinate Transaction TiMiNGS .........cccoviiiiiiiiiiiieie e 31
7.5 Response Speed Recommendation........... ..o 32
£ o1 T V=T I - - SO 32
8.1 Shared Data Definition .........ooo et 32
9  Auteiiet Over Serial PhySiCal LAYer.........oooiiiiiiiiiiie ettt 33
9.1 SIOTDEIAY .ttt 34
S H | (o =Y 1= Y SRR 34
S T AN T | e =y B 11T o | PR ST 34
9.4 Coordina™or Arbitration ..........oooiiiiiiiiii e e e 34
9.5  Coordinator REAIDItIrAtIoON.........vviiiiiiie e 36
S G I 7o o] o [0 = | do T O Tk |1 RSP URT 36
9.7  Media Access Ceritrol.and Sharing ........cc.vvveiiiei i e e e e 36
9.8  CT-485 NetWOrk SeSGI0ONS . it e e e e e e e e e e e e e e e e nnneeeaaaeeeanns 37
9.9 SeSSION ID AlIOCALION....... 1l e e e e e e e e e 37
9.10 AutoNet Subnet MethOdOITY < .. .coooiiiiii e 37
9.11  AUIONEE SErver ProCEAUIES ... 0. /iih ettt e eenbee e e e e e 38
9.12  AUIONEL ClIeNt PrOCEAUIES ...t ettt et e e et e e e 39
.13  DatafloW CYCIES ....ceeiiiiiie e e 40
9.14 Transaction Timeout and Invalid State Filles........ooociiiiiiiii e 42
9.15 Dynamic Address AsSiIgNMENt ThEOTY ... il i 42
9.16 Subordinate Presence Confirmation ................50.., ettt s ren e s nres 43
ANNexX A—BIbliography ........ooooiviiiiiii e s 44
Figures
Figure 1—OSI Layers for a CT-485 Implementation ..............coooiiiiii it 2
Figure 2—Session ID Size DIagram ........coouieiiiiiieiieee et e 15
Figure 3—Message Sequence—NO Data............cceeeiiiiiiiiiiie s e s e 18
Figure 4—Subordinate to Coordinator REQUEST ..........cccuuiiiiiiiiiic e e e 18
Figure 5—Coordinator to Subordinate ReqUESL..............ooiiiiiiiii e e 19
Figure 6—Subordinate to Subordinate ReqUESt............cccuviiiiiiiiii e e e, 20
Figure 7—Example Network Hierarchical Model ... e 22
Figure 8—Maximum Coordinator to Subordinate Transaction Delay ...........cccccceveeiiciiiiiiee e, 31
Figure 9—Maximum Subordinate to Coordinator Transaction Delay ............cccoccceeiiiiiiiiii e, 31
Figure 10—Maximum Subordinate to Subordinate Transaction Delay ..........ccccocciiiiiiiiiieiieeeee 32
Tables
Table 1—CT-485 Message Structure EIements .........oooiiiiiiiiiii e 9
Table 2—CT-485 AdAress RANGES .....cccoiuiiiiiiiiiie ettt e e sb e e s aabe e e e 11
Table 3—Priority Device ROULING ..........cooiiiiiiiii oo eensenesnsnenrnenennnnes 13
Table 4—Example Node List with a Virtual Internal Subordinate.............ccccooiiiii i 25
Table 5—Example Node List with no Virtual Internal Subordinate..............cccooeeviiieiii i 25
Table 6—Example Node List Sent t0 CT1.0 deVICES....coeai i 26

© 2024 National Electrical Manufacturers Association


https://www.stdhive.com/standards/nema-bs-31016-2024-pdf/

NEMA BS 31016-2024
Page iv

HISTORY OF STANDARDS

The Residential Controls Section of NEMA was formed in 1940 to promote the standardization of
products within the scope of the section. NEMA standards are voluntary and are designed to eliminate
miscnderstandings between the purchaser and the manufacturer.

This prolization is one of a series sponsored by the Residential Controls Section. Other publications in
this seric:s «re identified as Pub. No. NEMA BS XX (followed by the year of issue).

The present ub'.cation, NEMA BS 31016-2024, is published in accordance with NEMA'’s policy of
periodic review 2:1d revision to keep NEMA Standards contemporary with industry needs and
technological advalicainent.
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1 General

17 Scope

Climat~ =k is an open standard that defines a set of messages and commands to enable interoperability,
enhanced ser interface, and machine-to-machine control independent of the physical layer connecting
the devices.

The messages 2::d commands defined by the ClimateTalk Information Model (CIM) are the presentation
and application layGrz as defined by the OSI model!. ClimateTalk applications are fully defined at Layer 7
of the OSI model by a"combination of a device-specific application profile, the Generic Application
Specification, and the cor.m=nd reference.

ClimateTalk messages can be carried over any physical medium following the OSI model. The
ClimateTalk Presentation Layer d.:finzs how messages are executed over the various physical mediums
in use.

CT-485 and CT-LWP are wired serial priyzical and network layers designed to support the formation of
ClimateTalk networks and transport ClirmatzTuii: messages, but other OSl-based protocols—including
wireless transports—can be used, as well.

CT-485 is a physical, data link, and networking set of ~pecifications that define one of the physical media
over which ClimateTalk messages are sent. CT-48% is « variant of EIA/TIA-4852 standards with
provisions against incorrect wiring and grounding requirecme~.nts that meet the needs of residential
systems.

This document defines the Network Layer requirements for CT-455. :vhich corresponds to OSI Layer 3.
The Network Layer in CT-485 includes some of the functions perform:d by the OSI Transport Layer and
Session Layer.

Included in the network specification is higher-level network functionality, ixicluding routing, addressing,
and network timing, as well as the requirements for a CT-485 device to operat. w'thin a defined network
structure.

1 http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=20269

2 http://standardsdocuments.tiaonline.org/tia-tsb-89-a.htm
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