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raprocuction of working drafts or committes drafts in any form for use by paricipants in the 150 standards
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Foreword

125 {the Intarnational Organization for Standardization) is a wordwids federation of national standards bodiss (150
member bodies). The work of preparing Imtemational Standards iz nomally carrisd out through 150 technical
committess, Each membsr body interested in a subject for which a technical committes has b=en sstablished has
the right to b= repressnted on that committss. Intemational organizations, govemmental and non-govermmeantal, in
ligizon with |50, also take part in the work, 150 collaborates clossly with the Intkemational Elsctrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

Intermational Standards ars drafted in accordance with the rilss given in the 1S20EC Directives, Part 2.
The main task of technical committess is to prepars Intsrnational Standards. Draft Intemational Standards adopted
by the technical committees are circulated to the member bodies for wvoting, Publication as an International

Standard requires approval by at least 75 % of the member bodies casting a wots.

Attention is drawn to the possibility that some of the slemeants of this International Standard may be the subject of
patent rights. 150 shall not be held responsible for identifying any or all such patent rights.

120 21750 was prepared by Technical Committes [S0TC 22, Road vehicles, Working Group 12, Twe pressure
monitoring systems,

This document contains proposals for the definition of terms used in both standardisation WE's dealing with Tyrs
Pressure Monitoring and Extended Mobility Systems.

Both WS's are invited to make comments and proposals, the goal being to finally share these definitions.

Each standard should contain the definiions which are typical to its subject and refer to the other standards for the
ather definitions.

2150 2002 — All dgh s resarsed W
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Introduction

A pneumatic tyre is a flaxible component which is deflected when loaded. A tyre needs to be sufficienty inflatad in
order to be used at a limited deflection adapted to carry the whesl load as part of an axls load at a given sp=ed and
to transmit the expscted longitudinal and transversal forces. The deflsction is at the origin of the fatigus of a
pneumatic tyre. Repeated excessive deflection may lead to tyre failurs.

In real driving conditions, the direct tyre deflaction survey cannot sasily and sconomically be performed, but the
tyre prassure, among others, is the most relevant correlated physical parameter.

Therafore, the inflation pressure survsillance of pnsumatic tyres for read wehicles has been identified as a major
way to increase the active safety of the wehicles in service and to reduce the risks for the users.

The inflation pressure of pneumatic tyres for road wehicles shall be set by the wehicle ussrs according to the car
manufacturers recommendations in cohsrency with the tyre standards which apply.

Cine or more significantly underinflated tyres reducsas the vehicle performances, espscially the bshaviour related to
safety. Tyre pressurss outside of the range recommended by the tyre or the vehicle manufacturer for the intended
sanvice may permanenthy alter the tyre characteristics up too a sudden pressure loss.

Thiz standard will not imply that the tyre will resist under all circumstances before an alam iz delivered by a TPMS
dascribed by this standard.

TPMS increasss significantly the chances to get an alarm to detect an uneafe condition related to tyre pressure.

Wi 150 2002 — Al righls resareed
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WORKING DRAFT

Road vehicles — Tyre pressure monitoring systems

1 Scope

Thiz International Standard deals with electronic "Tyre Pressure Monitoring Systems” (TPMS) for tubeslass tyres in
aszociation or not with an Extanded Mobility System with a refersnce pressure lowsr or equal to 275 kaskP 3 fittsd
in single formation on four whesled vehicles. The systams shall b= able to survey all tyres excluding the tyre of the
temporary use spare whesl and provide an information to the driver.

Thiz International Standard establishes overall performance guidelines for the systems and their components,
indep=ndently of the physical principles and the technological solution which have been selected to monitor the tyre
pressure to compute the difference to the requested level and to deliver a relevant information to the driver if the

pressurs of ons, sewveral or all tyres is [no longer in conformity with the minimum pressure recommended by the
tyre or the vehicle manufacturer] for the intended ssrvice conditions.

2 Normative references

The following nomative documents contain provisions which, through reference in this tect, constitute provisions of
this Intemational Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. Howswer, partiss to agreemsnts bassd on this Intemational Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the mormative document refermsd to applies. Members of 150 and IEC
raintain registars of curently valid Intemational Standards.

IS0 25752000, Road wahiclkes- Symbols for contrals, indicators and leildales

IS0 387 7iall parts), Tyres, valves and tubes — List of egquivalent terms

IS0 4000-1, Pessenger car tyres and ims — Part 1 — Tyres (melric sares)

150 e — TCIVWWGETS daft — Spare Unit Substitutive Equipment System (SUSE System)

ISAE Publications - Avallable from SAE, 400 Commonwsalth Drive, Warmsndals, FA 150960007

SAE 11211 — Recommendsd Enmvironmental Practices for Elsctonic Equipmeant Design

SAE J1113 — Elsctromagnstic Susceplibiily Procadures for Vehicle Componenis (Except Aircrafl)

ASTM Publications- - Awvailable from American Society for Testing and Matsrials 100 Barr Harkor Drive West
Conshohocken, Pennsyhania, USA 159428-2959

ASTM B 11773, Salt Spray (Fog) Testing

TRE &AM RIMY EARBOOK - Available from The TIRE and RIM ASS0CIATION, INC., 175 Montrose West Avenue, Suits
150, Copley, Ohio 44321

@ B0 7002 — All nghts resareed 1
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ETRTO SrannsRos ManuaL — Available from Europsan Tyre and Rim Technical Organisation, Sscretariat, Avenue
Brugmann, 222, B. — 1060 Bruxellas

JATMA YEAR BOCK — Svailable from the Japansse Automobile Tire Manufactures Association, Ine. No.22 Mori Bldg.
&"Floor, 2-8-21 Toranoman, MinatoKu, Tokyo, Japan 105-0001

ASTHM Publications- - Available from American Socisty for Testing and Matsrals 100 Barr Harbor Drive West
Conshohocken, Pennsylvania, LSa 19428-2850

ASTM B 117-72, Salt Spray (Fog) Tasting

120 Publications - Availabla from....]

3 Terms and definitions
For the purposes of this Intemational Standard, the following terms and definitions apply.

|
tyre wheel assembly
assambly consisting of a whesl (rim and disc) fitted with a tyre, a valve, st

A2
tyre

flezible component of the tyre whesl assembly mads of rubber and reinforcing matsrials

Mate: Inflating the tyre with compresssd gas enables it o carry the whesl load as part of an axle lead and to tramsmit longitudinal
and frarewersal forces. In the unload ed cordition, the inflated tyre is essentially toncidal

321
narmal tyre
tyre designed for use in an inflated stats

[MOTE "Conwventional tyre® under the SAE means is defined by the ETRTO dictionary as a synonym of "Diagonal tyre” and
should not be used inthe senss of "usual, standard tyre".]

222
run-flat tyre
tyre designed to operate in an inflated mode and capable of running with or without any additional componant

at least a specified distancs under restricted conditions in the event that the tyre doss not hold air

MOTE A Rurflat tyre is part of an "Extended Mokility System”. For normal uss in inflated state, a run-flat tyre shall be
considered and handled as a normal tyre and inflated to the recommended operating pressurs.

MNOTE "Extended Mokility System” : See |SOTCISCAWE1S Draft.

a3
spare saluticns

234

spare unit
tyre wheel assembly intended to be exchanged for a tyre wheel assembly already fited on the wehicle that has lost
some functional efficiency

2 2 150 202 — Al righls resareed
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313.2

Spare Unit Substitutive Equipment - "SUSE"

squipment intended to maintain or restore, not replace, the basic tyre functions of a tyre in case of a tyre wheel
assambly failure

3.3.1

Extended Mobility Systam

spare unit substitutive equipment forming a system. Assembly of functionally depsndent components, including |
but not limited to a tyre and a run-flat waming system, that fully conforms to the specification of a "System
manager’ and which together provide the specified performance granting “Extended Mobility™ to the wshicle thus
squipped.

MOTE A single component or several indeps rdent components, functionally i nteracting with other slements of the wehicle
do nct in and of themsslves constitute an “Extendesd Mobility System”™. In addiion, the assembly of components, othenwise
suitable o compose a systemn, but which do not completaly follow the specifications of a *Systems Manager®, do not constituts
an“Extended Kobility System”.

2.4
pressura survey

Is the meaning , Monitoring in

341 TPMS , incorrect and

Tyre Pressure Monitoring System [TPMS) Management correct instead ?
generic nams for all systems fitkted on a vehick, able to evaluate the pressure of the tyres or the variation of the
pressure owver time and to transmit comesponding information to the user while the wehicle is running

3411

Tyre Prassure Alerting System (TPAS)

system and process of measuring the tyre inflation pressure and ewventually intemal temperatare, or (a)
paramstar(s) that directly corrslateds) to the pressure and delivering an alarm to the driver that a tyre has reached a
lewvel of inflation pressure that requires cormective action.

MOTE TPAS may alsoindude a run-flat warning function.

3.4.1.2

Tire Pressure Warning System [TPWS)
TPAS also able to provide useful information, at lsast the actual relative tyre pressure condition of sach tyre, to the

driver

34.1.3

Tyre Leak Alerting System [TLAS)

systam and process for detecting that the inflation pressure of one of the tyres in service has significantly changed
in comparison tothe others and to the initial state, requiring a corrective action

3414

Run-Flat Warning System (RFWS)

system which delivers a waming to the driver that, on a wehicls equipped with an "Extandsd Mobility System”, a
tyr= iz in "Flat Tyre Running Mods"

3.4.1.5

Run-Flat Alerting System [RFAS]
RFWS which additionally delivers an alarm to the driver when the specified run-flat potential of the Extended

M obility System has bean reached which requires an immediate stop

341.6

Intelligent Tyre Pressure Management System (ITPMS)

systemn which is able to monitor the pressurs and the internal temperature of the tyre, to adapt the pressurs by
increasing or decreasing the actual pressurs in depandence on the real service conditions and to restore the
comact prassure in case of pressure loss

2 B0 002 — All nghts resarnved 3
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]
tyre prassura

2.5.1

inflated modea

normal working state of a tyre, inflated at the cold inflation pressurs recommendsd by the wehicls (or the tyre)
manufacturer for the intendsd ssrdcs

252

flat tyre manning mode
state of a tyre, part of an Extanded Mobility System opearating at an inflation pressurs lowsr than 70 kPa

3.5.3
cold tyre inflation pressura
byre pressure at ambisnt temperaturs in absenics of any pressure build-up dus to tyre usags

254
rminimurm cold tyre inflation pressure
minimum cald tyre inflation pressure specifisd by the tyre standardisation bodies for given service conditions

3.5.5

recommendsd cold tyre inflation pressure

pressure recommandsd for each tyre position by the wehicle andfor the tyre manufacturer for the intended ssrvice
conditions of the given vehicle

MIOTE  The recommended cold tyre inflation pressure shall be the reference walus whan inflating a tyre at the
prevailing ambisnt temperature at service stations.

156
set of recommendad caold tyre inflation pressure
recommeandsd cold tyre inflation pressure for the tyres of the front and the rear azle of a vehicla

257

pressura margin
differancs, for sach tyre position, betweaen the recommeanded cold tyre inflation pressure and the minimum cold tyre

inflation pressurs

R
load

261

normal lead an a tyre

load applisd on an individual tyre by distributing to sach axle its shars of "Kerk mass”, "Accessory mass" and the
"Mormal eccupant mass”.

2.6.2
maximum vehicle lead an a tyre
share of the maximum azle load allowsd by the wehicls manufacturer which appliss on an individual tyre.

A.6.2

tyre load reserve -

for @ given tyre at a given pressure, the difference bstwesn the maximum load allowesd by the byre manufacturers
standards and the maximum wehizle load on the tyrs.

4 2150 2002 — Al righls resarved
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T
Warning or Alarm to the driver

3T

warning

any indication to the driver to inform that one element of the wehicle is no longer within the normal service
conditions, that action is recommended as scon as possible and that immediate stop is not necessary.

The comssponding waming light iz yellow.

3711

tyre prassure warning

warning deliverad by a TPWS when the pressure is outside the pressure range determined by the vehicle or the
tyre manufacturer for the intended service conditions or the achual vehicle ard tyre conditions when they ars
accessibla in real time.

3.7.2

alarm

any indication to the driver to alarm that one slement of the vehicle is now in a situation where an immediate stop is
necessary. The comesponding warning light is red.

R

tyre pressure alarm

alarm deliversd by a TPAS when the pressurs is lower than the minimum tyre inflation pressure necessary for the
intended ssrvics conditions

MOTE (in case of a system capable to monitor more than one tyre independently, the driver nesd to recsive
information for every single tyre; nesd an indicator of tyre position + light)

7.3

nuisance status indication

justifisd status indication that occurs at a frequency that distracts or annoys the wehicls operator and which could
cause the wehicle operator to not take action when necsssary

T4
falsa warning <r alarm
anomaly of the systam leading to an unjustified warning or alarm. To ses § 5.1,

3.8

tyre intended service conditions
maximum expectad load, speed and camber of a tyre in service for a given vehicle

38

[s=t of recommended cold tyre inflation pressure

Ta be defined in ine with the ETRTO Sid Manual- to sgy that difflerent ssls can be taken into considermation — which
definition for each? which degres of freedom o the driver for the cormect salection 7]

4 Symbols and abbreviations
CUT - Device Under Tast
RF — Radio Frequancy

TPMS — Tyre Pressure Monitoring System

2 B0 002 — All nghts resarnved 5
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TPWS — Tyre Preassurs Warning System

TPAS — Tyre Pressure Alerting Systam

TLAS — Tyre Leak alerting Systam

RFWS — BurRun-Flat Waming System

RF A2 — BurBun-Flat Alerting System

ITPMS — Intalligent Tyra Pressure Monitoring System

EMS - Extended Mobility System

Hr'.I“ o HIJ mean MEI: hiI'IB ||'|[B|'fE|:B / Why the minimum vehicle speed
FMVSS138 SAE is 25km/h ? We want to change

the minimum vehicle
speed(25km/h). It is made the
same as FMVSS138 and SAE.

5 Technical requirements and test procedures for systems

5.1 Geaneral

Any of the mentioned TPMS shall monitor the tyre pressures at speeds over 25 kmdh after a sucoessful lsaming
phase

Any of the mentionsd TPMS shouwld pot prosdideshall svioid false wamings ar alams.
A condition iz considered as falss when sarRrs-arsbaratarr-s-a-falss-slarm-fthe information provided to the
usar is not if-consistaniss with the Wpeclfnatlnnsw

A weaming or an :alarrn falt as un]uahﬁ-ad I:n,r the user cannot ne-:easarlh.-' b= considered as a false waming or alam.
It may _Ls e e ety ad '_n.r the user. Thersfore the TPMS shall have a
sufficiently clear human/maching interface gagiseas i sebadto allow a correct intarpratation to
maintain confidence in the systam.

5.2 Tyra Prassure Alerting Systam (TPAS)

System and process of measuring the tyre inflation pressure and eventuslly the intemal temperature or (a)
parametsns) that disclly comrelateis) to the pressure and delivering an alarm ta the driver that = tyre has reached a
lewval of imflation pressure that requires comsclive action.

A TPAS may also inzlude a Flat-Tyre Warning function.

.21  Purpose of the TPAS

A TPAS is an assembly of different components which together are able to monitor the inflation pressure of all tyres
in sarvice on a vehicle or a paramster(s) that directly comrelate(s) to the pressure and deliver an alarm if the presswra
of one, several or all tyres is below the minimum cdd tyre inflation pressure specified by the [hyre standardisation
bodies for given service conditions.]

[The purpcss of the TPAS is to avoid driving too often andfor too long distances andior at too high spead with one,
several or all tyres under-inflatedfovar-deflacted.]

Tha goal of the alarm is to require comective action by following the user manual recommendations without
additional delay. (i.e. to stop, to check the situation, to inflats the tyres at the pressure (Prec) recommended by the
vehizle manufacturer as scon as possible in practios).

6 150 202 — Al righls resanved
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2.2 System performance

s2.21 Tha performance of the TRPAS (owerall accuracy, response time, .. .) will directly influgnes the minimum
"Pressure margin” which is necessary to respect the conditions of this standard. This "pressure margin” when
added to the minimum cold tyre inflation pressure specified [by the tyre standardisation bodies] for given sarvics
conditions leads to the lowest valus for Prac which will avoid tyres in servics in under-inflationfover-deflaction. The
Prec is a consequence of the minimum cold tyre inflation pressure and of the intrinsic performance of the TRPAS.

For all values of Prec sslected by the car manufacturer the comesponding prassure margin shall be aqual to or
higher than the "performance” of tha TRPAS.

5222 All fitted tyres of a wehicle shall dirsctly or indirectly be monitarsd by the TRAS,

223 Tha alarm dslivered by a TPAS shall be related to the actual tyre pressurs expressed ather as
absolute or as a relative pressure of at least one tyre under comtrol. It shall not only b= related to pressure
differences betwssn tyres or to parameter differences betwsen tyres ewven if this parameter directly comelatss with
thie tyre pressurs.

224 The alarm deliversd by a TPAS may b= global for all tyres fitted on the vshizle. The identification of the
tyre at the origin of the alarm is optional.

S2.2.5 A TPAS should separataly taks into account the Prec for the tyres fitted on the front axle and for the
tyras fittsd on the rear axle. If not so, the Prec corresponding to the lowsst "pressure margin® shall be taken into
account in the frams of § 5.1.4 - {In practics this often concarns the tyras of the front axles)

(514 [Section 5.1.4 is disappeared. |
In the case the corrssponding minimum cold tyre inflation pressure is higher or equal to the P of the sscond axles,
a TPAS which is not able to differentiate both axles shall not be usad.

7 5225 5226 Please introduce an example
Examples: fo be provided.. . system of the section 5.2.2.5
and 5.2.2.6.
5226 If the car manufacturer decided to adopt more than one sst of recommended pressures comesponding

to differant load/speed service conditions, the following cases may ocour:

— - the squipment is abls to recognise automatically which set of pressure applies in dependence on the actual
driving conditions. The Pre and the minimum cold inflation pressures of this set apply for each tyre whether the
sat is selectad automatically or manually by the driver.

— — the drwer is free to select any sst of recommended pressures and the squipment is not able to
recognisefverify that the right sst has been selectsd in dependence on the actual driving conditions. The
highest Py, and the comssponding cold tyre inflation pressure shall be taken into account for each tyre in the
frame of § 5.1.4

— = In the ease this minimum cold tyre inflation pressure is higher or equal to the B of at least ons tyre for one
sat of pressures, a TPAS which i nd able to recognissfverfy that the rght set has besn sslscted in
dependences on the actual driving conditions shall not ke usad.

Is it need to sensing load to
decide the pressure is correct

Examplas: to be provided ... or not 2

5.2.27 A TPAS is not suppossad to monitor the tyre pressure of the not fittsd normal spare wnit.

Ifthe spare unit is in serwvice, the TPAS shall sithar monitor it in the =ame conditions as for the other tyres or inform
T i 1 Pl lucde th itori

the driver for uncompleted surveillance of the wehicle Tyres. €| Ofetiiesixacre“;rztsa;f:‘;f;'w"f‘g

FMVSS138.

5228 A TPAS shall b= able to take into account all esnsors of the wehicle and onby thoss of the vahicls (leam

or autcdsam). The identification of the tyre position on the wehicls is optional (localisation or auto-localisation).

5.2.29 Optionally, a TPAS may also monitor the tyre pressures when the enging is off.
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o.2.2.10 A TPAS ehal-rat-prastatshal| gyioid false alarms. To ses § 5.1

The equems=numb=r of false alarms shall be lowsr than [1 for 100.000 km)

5.2.2  Envircnmental system performancs

A TPAS shall deliver the alarm independanthy on:

— the catsgory of the roads: motorsays, highways, city roads, off-road, on bridges, insids tunnsls,
— the nature of the roads: srait, bend, slopss, cambsred,

— the quality of the frack surface: asphalt, concrets, cobblestons, offroad,

— the road surface condition: dry, wet, slippeny, snow, ics

The system shall not b= affected by the electromagnetic fislds, by sumounding frequencies as they may exist in
some special places: near airports, antsnnas, military arsas, sto

If nevartheless the system is not active or efficient, the ussr shall be advised (see & . . sslf diagnostic)
It is impossible not to be
affected by the electromagnetic

5 i H fields.If affected,send warning
24 Ml:ll'lltl:lrll'lg ‘E-tr.?ltE'l.]Y to the driver that the sysem is

abnormal.

A TPAS shall in amy cass provide an alarm within [Z4= min] if the tyre pressure is lowsr than [150 kPa] or within [10

the nalural losses, the pressue reductions dus o important temperalure decreases, the conseguence
pressure adjustmeant, the use of & not calibrated manometar and some Lind of punclures with low leak rals)

What is the reason of the
minimum pressure 150kPa ?

Tha actual pressurs is not necessanly compensated in temperature. f the thresholds are compensated in
temperature, the resulting values cannot ba lowesr than the above valuss.

5.2.% Diagnostic

A TPAS shall include a self diagnostic function delivering an alarm to the ussr when the system is out of function.
Thiz alarm shall ba delivered within 10 minutes in cass of malfunction of one component of the TRAS.

In case of conjunction of a TPAS malfunction and a puncturs, the user may not ks informed just in time.

528 Oudoor test procadures
1!, test for detection

Use a wehicle the tyres of which are correctly inflated at the recommended cold inflation pressure P
Reduce the pressure of one tyre at the minimum pressurs [recommendsd by the tyre manufacturers standards] for

the expscted sarvice conditions (the lower limit of the comesponding pressure reserve), producse on this tyre a
gradual pressure loss of approximataly 0kPa‘min and check while driving at speeds bstesen 80 and 100 kmih

that the system delivers an alarm within 10 min.

Rep=at this test by doing the =ame on all four tyres simultanscusly and check that the system also delivers an
alarm within 10 min.
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2™ test for detection

While the wehicle iz stationary, adjust one tyre at @ pressure below 150kPa within a tolkrance of 10 kPa. The
systam shall deliver an alarm afsrmasErgribin 2+ min driving.

Rep=at this test by doing the s=ame on all four tyres simultansously and check that the system also dalivers an
alarm within 1 min driving.

7. test for non dstaction
Uss= a wehick the tyres of which are inflated at a pressurs higher than the minimum [pressurs recom mended by the

tyre manufacturers standards] for the expected service conditions within a tolsrancs of 10 kPa. Check whila driving
at speads batwsen B0 and 100 km/'h that the system doss not deliver a false alarm for 10 min at l=ast.

2.7 Minimum request for the display

The minimum request for the display is a alam provided by a red lamp on the dashboard.

5.3 Tyre Prassure Warning Systam (TPWS)

A TPWS i a TPAS also able to provide ussful information, at least the actual ralative tyre pressure condition of
sach tyra, to the driver.

A TPWS is always a complement to a TPAS ar shall includs a TPAS function.

&.4.1 Purpose of the TPWS

The purposs of a TPWSE is to allow the vehicle user to maintain the tyre pressures within the rangs of pressures for
optimised tyre and vehicle performances by providing a waming when corrective action is recommeanded.

&.4.2 System performance

=321 Tha warning delivered by a TPWS may be glokal for all tyres fitted on the wehicle. The identification of
thie tyre at the origin of the warning is optional.

sd.2.2 The warning deliverad by a TPWS shall be related to the actual tyre pressure expressed sither as
absolute or as relative pressure of at least one tyre under control. It cannot onby be related to pressure differances
between tyres or to parameter differencas betewsan tyres even if this parameter adequatsly comelates with the byre
pressura.

oA.2.3 A TPWS shall take into account the different Pre betwsen front and rear fitted tyres.

w24 In tha cass wheare the car manufacturer decided to adopt more than ome set of recommended
pressures the selection of the refarence sst may sither be automatic or selscted by the user. The TPWS function
being not a safety issue, thers is no request for the P to be taken into account for sach tyre.

oA.2.5 A TPWS is not supposed to survey the tyre pressurs of the not fitted normal spare unit.

If the spars unit is in ssmvics, the TPWS shall either survey it in the s=ames conditions as for the othertyres or inform
thie driver for uncompletad survey of the wehicls.

w26 A TPWS shall be able to take into account all sensors of the vehicle and only those of the wshicls

fleam or awcdeam). The identification of the tyre position on the wehicle is optional (localisation o auwlo-
localization).
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5.3.2.7 Cipticnalky, a TPWS may also survey the tyre pressures when the enging is off.

5.3.2.8 A TPWE shsuld—patpescddac gl gvoid false wamings. To ese § 5.1

A TPWS should mot be felt as a constraint. The deliverad information should be falt as justified.

The freggersrnumbsr of false waming shall be lowsr than [1 for 100,000 km]

5.3.2  Environmental system performance

A TPWS shall deliver the waming independsntly on:

— the category of the roads; motorways, highway s, city roads, off-road, on bridges, inside tunnsls,
— the nature of the roads: strait, bend, slopes, cambsred,

— the quality of the track surface: asphalt, concrets, cobblestons, off-road,

— the road surface condition: dry, wet, slippery, snow, ics

The system shall not be affected by the slectromagnetic fislds, by sumounding frequencies as they may sxist at
some special places: near airports, antennas, military arsas, ste

If nevarthaless the system is not active or efficient, the usar shall be advissd (s8e § ...self diagnostic)

244  Monitoring stratagy

A TPWS shall provide a waming if the tyre pressure is outside the range of pressures which provides optimised
tyre and wehicle performances. The actual pressurs is not necsssarly compensated in temperaturs. If the
thresholds are compensated in tempsraturs, the resulting values cannct be lowsr than thoss of the TPWS function.

Thiz standard does not contant any recommendation concarning the position of the thresholds, the time responss
and the accuracy related to the TPMS function.

5.3.5 Diagnostic

A TPWE shall only include the ssif diagnostic function of the associated TPAS.

5.3.6 Test procedures

Tha test procedurss are defined by the provider in dependences on the TPWS specifications.

237 Minimum request for the display

Tha minimum requeast for the display is a waming provided by a yellow lamp on the dashboard.

5.4 Tyre Leak Alerting System (TLAS) [ e oo | |

System and process for detecting that the inflation pressure of one of the tyres in service has significantly changed
in comparison to the others and to the initial state, requiring a comective action

10 150 202 — Al righls resanved



If the TLAS means indirect
TPMSiit is very difficult to fit to
all kinds of replace tires on the
present technical level even if
the tire size that is
recommended by the vehicle
manufacturer . It is necessary
to limit the tires.About the = . ) =
direct TPMS,it is anxious to fall |S':_:'."-|- ': 22.‘1"-"31 Z N GTE
off the performance because of ISOAND 21750
the diminishing of the ]
electromagnetic wave according
to the material and the
structure of the tire.

5.4.1 Purpose of TLAS

A TLAS is a systam that nitors the pressure differences betwesn the tyres in service, or a paramester that
adequatsly comalates, ang/delivers an alarm if a significant pressure diference appears. The goal of the alarm is to
inform the driver that he fas to take proper corrective actions as soon as possibla.

a.4.2  Bystem performance

421 All'tyres in sarvice of the vehicle shall b= monitored by the TLAS.

5422 Tha alarm delivered by a TLAS may be global for all tyres in sarvice. The identification of the tyre at
thie @rigin of the alarm is optional.

5.4.2.3 A TLAS doss not nesd to measure directly the pressure of each tyre. The information about tyre
pressure may be estimated by comparing all tyres in service. The system shall give an alamm if one of 4 tyres is
under-inflated related to the other ones. t may also give an alam if two or more tyres are under inflated.

G424 A TLAS is not required to monitor the tyre pressure of the unfitted tyre whesl assembliss or the spare
unit even when fited.

5.4.2.5 The alarm provided by = TLAS may mot be related to the minimum cold inflation  pressure
recommendsd by the tyre manufacturers technical standards in relation to servics conditions, but to the tyre
pressures sst by the user when initialising the system. Thersfore a TLAS is not able to deliver an alarm at a given
rhinimum akbsolute pressurs threshold.

5426 A TLAS may use a resat program to tune the system. After all tyres in servics have b=en inflated, the
rasat button has to be activated. After a leaming phass, the system will b able o detect whean the pressure of at
least one tyre is below that of the others. The system is not able to detect an inflation pressure being set wrong to
all tyres in sarvice.

5.4.2.7 A TLAS should pot providashall avoid falss alarms. Tosse § 5.1,

The number of false warning
cannot be generally defined by
mileage only . It changes on

~ driving conditions, the situation
of a road, a road surface,etc.

A TLAS shall deliver the alarm independently on: Please don't define the number
of false warning in terms of a

concrete number.

2.4.3  Environmental system performance

— the category of the reads: motoreays, highways, city roads, on bridges, inside tunnels,

An indirect TPMS cannot

— the nature of the roads: strait, bend, slopss, camberad, deliver the alarm independently
on the category of the roads,

. the nature of the roads, the
— the quality of the track surface: asphalt, conereta, cobblestone, offroad, quality of the track surface, the
road surface condition. Please
limit to dry, smooth, flat road
— the mad surface condition: dry, wet, slippery, snow, ice surfaces and steady state
driving.

The system shall not be perturksd by the elactrical fields, by surrounding frequencies as they may exist at some
special places; near airports, antennas, military arsas, et If nevertheless the system is not active or efficient, tha

uzer shall be advisad (ses § .. ==lf diagnostic).

S.4.4  Alerting strategy

After completion of the l=arning phase, & TLAS shall provide an alarm within [10] min if the tyre pressurs is 30%
lower than the_axisting pressure beipg-sed bafsms-gt resst wademasdaintes-aondilicn
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5.4.% Diagnostic

A TLAS shall include a self diagnostic function [including the leaming phase]dslivering an alam to the user when
the system is out of function. This alarm shall be delivered within 13 minutes in case of malfunction of one
component of the TLAS. In case of conjunction of & TLAS malfunction and a puncture, the user may not be
informed just in times.

4.6 OCutdoor test procedures

Test for detaction Please define the detail of the
driving condition.

Us=ss a vehicle the tyres of which ars comsctly inflated at the recommended cold inflation pressure Fg.. Push the
resst button. Drive the vehicke for [20] minutes at a spessspesads befween G0 kmih and 100 km/hetboldemids, Stop
the wehicle and reduce the prassure of one tyre 20% below that recommended by the wehicle manufactursr and
check while driving at speeds betwsen G0 km/h and 100 km/h that the system dslivers an alarm within 10 min.

54.7  Minimum request for the display

St If ysied in conjunction with an Extendsd Mobility System, they are considered as Run-Flat Warning
systams. (=== next paragraph)

5.5 Fue-Fun-Flat Warning Systam (RFWS) withiwithout Eun-Flat Alarting Function

A system which informs the driver that, on a vehicle equipped with anExtended Mobility  System), a tyrs is in "Flat
Tyre Running Mode®. The driver can continue the jourmsy in specified conditions.
A RFWS i the minimum requestad dewvice as component of an Extended Mobility Systam” (See |50 sl GO0,

A RFWS may also include a "Run-flat alerting” function which additionally delivers an alarm to the driver when the
speacified rmun-flat potsntial of the Extended Mobility System has besn reached. An immediate stop iz then
Mecsssany.

[ -4

551 Purposs of the systam

A RFWS is the minimum requested device to wam the drive that one tyre is seriously deflated and is no longer able
to provide o the vehicle the expected performances. This may happen sither in absence of a LF%‘WS. incass of a

rapid prassure loss or if the action requested after a TPAS alarmm has not bsen performed or washefficiant.
LPTWS TPAS Is the LPTWS incorrect and
5.5.2 System performance TPAS correct instead ?

A RFWS shall warn the driver at least when the pressure of one tyre is lowsr than [0.7] = P in less than 10 mirggf
[=al driving times. | |Sha|| the RFWS warn lower thanl
the pressure level 70kPa ?

Such performances may be reached == well by dirsct as by indirect pressure measuring systems.

5.5.21 The waming dalivered by a RFWS may be global for all tyres fitked on the wehicle. The identification of
the tyre at the origin of the alarm is optional.

5.5.2.2 The waming delivered by a RFWS may be related sither to the actual pressure of at least one tyre or
to a paramster that adequately correlates.

5.5.2.3 & RFWS shall avoid fales wamings. Tosss § 5.1,

The number of falss warning shall b= lower than [1 for 100.000 km

RPWS When attaining a RFWS by
indirect TPMS, the concept of
the number of false warning is
the same as that of a TLAS.
The number of false warning
cannot be generally defined by
12 mileage only . It changes on 2 150 F02 — Al righls resarved
driving conditions, the situation
of a road, a road surface,etc.
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@23 Environmental system performance

Se=B5.23

B854 Moenitoring strategy|RFWS RFAS E‘Ft:; Eg‘yesct"i‘;sogzgtoand

A RFWS shall in any case provide an alarm within [1 min] if the tyre pressure i lowsr than [70 kPa]

#9.5 Diagnostic

A RFWS shall includs a sslf diagnostic function delivering a wwaming to the user when the system is out of funclion.
This waming shall be delivered within 1 minute in cass of malfunction of one component of the RFW.S.,

3.6 Test procedures
To ke mplamanted
227 Minimum request for the display

The minimum raqusst for the display of the RFWS iz a waming provided by a [yellow] lamp on the dashboard. In

case the system includes a RarmpunFslat Aderirg-alerting Ferster—function R4, an additional [red] lamp |
shall be activated when the potential of the Extended Mobility Systam has b=en vsed. An immediate stop is than
necsssary (sscond incident!)

5.6 Tyre Intelligent Pressure Manageameant (TIPM)

Remindar

& Technical requirements and test procedures of system components (if applicable)
6.1 Wheal related componants
6.2 External car body fitted componants

6.2 Intarnal car body fitted componants

7 Machine Human Interface (MHI)
7.1 ldentification of controls tall-tales and indicators

711 Symbels and colours

The minimum configuration is : one alarm light which shall b2 red, and a second orange, yellow or amber lamp, for
use in cass of malfunction andfor other pressure wamings. A bicolour teltals may be used.

Please explain the definition of
the colours red and orange.

—  Adding of soms taxt or vocal messagsis), sound(s), other tell4als(s) to the above configuration

Howewear, the following altemative solutions are possible :

—  Replacameant of the propossd minimum configuration by other symbols, clearer, under the car manufacturer
responsibility, and if he is able to prove that this symbol is in dirsct relationship with the system, and well
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understood. The colours (red for alamm, yellow for other wwamings) shall be kept for lamps. In casse of a writen
message, the colour is not relevant.

A wvehicle image may b2 used to indicate which tyre whesH assembly is concamed. The display shall b= drawn in
accordance with 150 2575 2000(E) § 4.4

Tha tall-tales shall b= locatad in direct sight of the driver, and shall not be hidden by the stesring whesl or any other
part of the dashboard or of the commands.

T.1.2 5Bwitches and buttens

If dedicated switches or bultons  are Feeded=lmguired] Hermtmstares=for resst, andior calibration purpossss, the
associated symbol shall b= the same as the one chosen for the telltals.

Mo sticker is required ; the car manufacturer may add any sticker or labesl which may seem necessary for the good
use of the system. If a systam symbal = vsed, it shall b= the =ame as the one chosen for the tell-tals.

7.2 Information to the driver

7.21 Le=aming phase
In case of a learning phass or of an initialisation or a calibration phase, or as long as the system hasn't received the
nacessary data (after an “ignition off” phass, for instanee), the driver shall be informed of the limitations, either by

the system or by the manual. It is on the car manufacturer's decision to show that the system is not fully cperational
i“inactive” tell-tale) andfor to write all necsssary information in the owner's manual.

T.2.2 Waming duration

Tha alarms delivered by the system shall be maintained until a comective action or a manual resst has besn
detected .

Tha wamings may disappear automatically, if the reason which was at their origin is no longer present {for
sxample : a temporary system malfunction).

7.23 Text messages

If the dashboard contains a text display, it shall not hawe kss than 20 characters, if it is not completed with a
vahicle image which indicatss the involved tyre wheesl assembly

Basic messages : o ba defined

If the pressure walue is displayed, it shall b= in bar, in , P51 or kPa, according to the country where the car hasto be
sold, and it shall not b= compensated with tsmperaturs. It shall b= rounded according 150 standards (xxx).

7.24 Pricrities
Any alarm (red indicator) shall have pricrity on wamings. In cass of differant alams to b= shown simultansously on

the same display (multi-functional displays), the different symbols can sither altermate avtomatically or be serclled
by the driver so he may read sach of them.

7.2.% Disconnection of the system

In case of temporary or continuous disablament of the system, the driver shall be clsarly informed (either by the
systam itsslf, or by a special sticker)
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7.3 Dwner's manual information (to be corrected)

The required neceszary information shall be as follows:

“When the TPMS waming light is lit, one or more of your tires is significantly underinflated. % ouw should stop and
check your tires as soon as possibla, and inflate them to the proper pressure as indicated on the vehicle's fire
information placard. Driving on a significantly under-inflated tire cavses the tire to overheat and can kad to tie
failura. Undsr-inflation also reduces fusl sfiicisncy and tire tread life, and may affect the wehicls's handling and
stopping ability. Each tire, including the spare, should be checksd monthly when eold and set to the recommended
inflation pressure as spacified in the vehicle placard and ocwner's manual”

The driver should also be informed of the necessity to taks the temparaturs in account to correclly inflate a tyrs
wheel assambly by such a sentence ;

“Tyre prassure shall be checkad on cold tyres * ; if the pressure is measured when the tyres are warm, please add
to the recommendsd inflation pressure 8220 to 8220 BarkPa (2,8 to 4.2 PSI)

*: Cold tyre : not heated dus to long driving (less than 10 minutes) or tyre which has nearly the sams temperature
as the ambisnt tempsraturs”

7.4 Compatibility with Extended Mobility Systams

In most of the cases, the use of an Extendad Mability System allows to kesp on driving, even without air, with somes
limitations in speed andfor milsags.

So the TPME will only deliver wamings, inst=ad of alarms, in thess conditions, as long == the run-flat limits have
not been excesded,

When Extended Mobility Systems uss is allowsd by the car manufactursr, the TPME shall be able fo switch

betwsen nomal tyres and Extandsed Mobility Systems monitoring strategiss, sither automatically or manually (by an
accredited dealer or repairman only).

In case of uss of both run-flat tyres and nomal tyres on the same vehicls, the most severe stratagy will be used.

Ancther allowed possibility is to switch on runcflat mods only if four wheels ars fittad with run-flat tyres.

8 Recommended inflation pressure limits

2.1 Ganaral raquirameant

8.2 Passenger car fyres

ta be defined

2.2 Light truck tyres

to be defined
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1 Scope
2 Normative references
3 Terms and definitions
spare unit:
Spare Unit Substitutive Equipment-"SUSE":
Extended Mobility System:
Tyre Pressure Monitoring System(TPMS):
Alert > _warning
Tyre Pressure Alerting System(TPAS):
Tyre Pressure Warning System(TPWS): TPAS
Tyre Leak Alerting System(TLAS):
Run-Flat Warning System(RFWS):Extended Mobility System
Run-Flat Alerting System(RFAS):Extended Mobility System
Intelligent Tyre Pressure Management System(ITPMS):
inflated mode:
flat tyre running mode: Extended Mobility System
pressure margin:
tyre load reserve:
warning:
tyre pressure warning:TPWS
alarm:
4 Symbols and abbreviations
DUT - Device Under Test
RF — Radio Frequency
TPMS - Tyre Pressure Monitoring System
TPWS — Tyre Pressure Warning System
TPAS — Tyre Pressure Alerting System
TLAS — Tyre Leak alerting System
RFWS — Run-Run-Flat Warning System
RFAS — RuA-Run-Flat Alerting System
ITPMS - Intelligent Tyre Pressure Management System
EMS - Extended Mobility System
HMI — Human Machine Interface
5 Technical requirements and test procedures for systems
51 |General
Any of the mentioned TPMS shall monitor the tyre pressures at speeds over 25 km/h after a| /
successful learning phase
Any of the mentioned TPMS ideshall avoid false warnings or alarms.
A condition is considered as false when warning-and-an-alarm-is-a-false-alarm-if-the information
provided to the user is not in-consistentey with the system specifications -and-the-users-manual.
A warning or an ailarm Teit as unjusured by e User cannot hecessarily be consiaered as a raise
warning or alarm. It may _be interpreted incorrectly involves-a-wrenginterpretation-by the user.
Therefore the TPMS shall have a sufficiently clear human/machine interface andforan-explicit
users-manualto allow a correct interpretation to maintain confidence in the system.
Tyre Pressure Alerting System (TPAS) 5.2 (TPAS)
TPAS
Purpose of the TPAS 5.2.1 TPAS
TPAS
[
1
[TPAS
1
(
(Prec) )
System performance 522
5221
TPAS ( )
[ 1
Prec
Prec TPAS
Prec TPAS
5222
TPAS
5223
TPAS
5224
TPAS
5225
TPAS Prec Prec
Prec 514
(
)
Prec
TPAS
5226
Prec
Prec 514
Prec
TPAS
5227
TPAS
TPAS
5228

TPAS




5229

TPAS
5.2.2.10
TPAS 5.1
100,000km 1
Environmental system performance 523
TPAS
( )
Monitoring strategy 524
TPAS 150kPa [2
[ ] [10 1]
Diagnostic 525
TPAS
TPAS 10
Outdoor test procedures 5.2.6
@
@
+
©)]
Minimum request for the display 527
Tyre Pressure Warning System (TPWS) (
Purpose of the TPWS
System performance
DIRECT
TPWS
TPWS TPWS
§
Environmental system performance
Monitoring strategy ()
Diagnostic
Test procedures
( )
Minimum request for the display
5.4  [Tyre Leak Alerting System (TLAS) 1
54.1 |Purpose of TLAS
5.4.2 |System performance
5421 TLAS
5422 TLAS
5423 TLAS
4
2
5424
TLAS
5425 TLAS
TLAS
5426 TLAS




54.27 TLAS 51

100000Km 1
5.4.3 |Environmental system performance
5.4.4 |Alerting strategy 30%
10
5.45 |Diagnostic
1 10
TLAS
5.4.6 |Outdoor test procedures
20 60Km/h  100Km/h
1 30%
60Km/h  100Km/h 10
5.4.7 |Minimum request for the display
Run-Flat Warning System (RFWS) with/without Run-Flat Alerting Function (RFWS)
Extended Mobility System (15016992 )
Purpose of the system
RFWS
LPTWS(TPAS ?)
TPAS
System performance
(Prec)X[0.7] 10
55.2.1
5522
55.2.3 (51 )
100,000km 1
Environmental system performance
523
Monitoring strategy
RFWS(RFAS ?)  [70kPa] [1 1]
Diagnostic
1
Test procedures
Minimum request for the display
{1
Extended Mobility System
[ 1
Tyre Intelligent Pressure Management (TIPM) (TIPM)
6 Technical requirements and test procedures of system components (if applicable)
6.1 [Wheel related components
6.2 External car body fitted components
6.3 Internal car body fitted components
7 Machine Human Interface (MHI)
7.1 [ldentification of controls tell-tales and indicators (
Symbols and colours
2
§
Switches and buttons
7.2 |Information to the driver
Learning phase
OFF
Warning duration
Text messages
PSI kPa I1SO
Priorities
Disconnection of the system
7.3 |Owner’ s manual information (to be corrected) ( )
TPMS
Pa PSI
7.4  |Compatibility with Extended Mobility Systems
TPMS

TPMS




5.2.2 System Performance

514

Section 5.1.4 is disappeared.

5.2.2 System Performance

Is it need to sensing load to
decide the pressure is correct
or not ?

5.2.2 System Performance

5225 5226

Please introduce an example
system of the section 5.2.2.5
and 5.2.2.6.

5.2.2 System Performance

Please exclucde the monitoring
of the spare tire same as
FMVSS138.

5.2.3 Environmental system performance

It is impossible not to be
affected by the electromagnetic
fields.If affectedsend warning
to the driver that the sysem is
abnormal.

5.2.4 Monitoring strategy

What is the reason of the
minimum pressure 150kPa ?

54.

TLAS

May | consider the TLAS to be
an indirect TPMS?

5421

If the TLAS means indirect
TPMSiit is very difficult to fit to
all kinds of replace tires on the
present technical level even if
the tire size that is
recommended by the vehicle
manufacturer . It is necessary
to limit the tires.About the
direct TPMS,iit is anxious to fall
off the performance because of
the diminishing of the
electromagnetic wave according
to the material and the
structure of the tire.

5427

The number of false warning
cannot be generally defined by
mileage only . It changes on
driving conditions, the situation
of a road, a road surfaceetc.
Please don't define the number
of false warning in terms of a
concrete number.

543

An indirect TPMS cannot
deliver the alarm independently
on the category of the roads,
the nature of the roads, the
quality of the track surface, the
road surface condition. Please
limit to dry, smooth, flat road
surfaces and steady state
driving.

546

Please define the detail of the
driving condition.

5.5.1 Purpose of the system

LPTWS

TPAS

Is the LPTWS incorrect and
TPAS correct instead ?

5.5.2 System performance

Shall the RFWS warn lower than
the pressure level 70kPa ?

55.2.3

RFWS

When attaining a RFWS by
indirect TPMS, the concept of
the number of false warning is
the same as that of a TLAS,
The number of false warning
cannot be generally defined by
mileage only . It changes on
driving conditions, the situation
of a road, a road surface,etc.
Please don't define the number
of false warning in terms of a
concrete number.

5.5.4 Monitoring strateg

RFWS

RFAS

Is the RFWS incorrect and
RFAS correct instead ?

7.1.1 Symbols and colours

Please explain the definition of

the colours red and orange.
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Foreword

The field of applicationof this document is as listed below:
Light truck and passenger cartires
Tubeless conventional and run-flat tires

Normal tire maintenance procedures must be followed regardless of whether atire
pressure monitoring system (TPMS) is used or not. Tire pressure adjustments must be
performed even in the absence of any TPMS indication in order to have the optimum tire
performance. A TPMS acts only as an aid to the driver detecting pressure changes

during operation.

To establish overall performance gpligeliies, test methods, and minimum
performance levels for a TPMS. Th isually indicate the tire inflation
pressure status. These guidelines inctlebutars not limited 1o
a) A test methodalogy for a device which monftors tire inflation, that is located
infon the tirefwheel environment.
D} Recommended performance guigel]

1. Scope

TPMS.

2. References
2.1 Applicable Documents —
The following publications form a part o
specifizd hersin. Unless otherwise sped
shall apply.
211 SAE PUBLICATIONS — Avdilable fron~SAE, 400 Commonwealth Drive,
Warrendale, PA 15096-0001 ~fww.sastal
SAEJS51/1 - Performafice Levels and|Methods of Measurements of
Electromggnetic Radiatign from Vehicles and Devices (60
Hz to 18 GH
SAEJ211- Recommended Environmental Practices for Electronic
Equipmeant Design
SAEJ113 — Electromagnetic Susceptibility Procedures for Vehicle
Components (Except Aircraft)
SAE J2402 —  Road Vehicles-Symbols for Controls, Indicators, and Tell-
Tales Jung7

mended practice to the extent
ptest issue of SAE publications
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2.1.2. ASTM PuBLICATIONS - Available from American Society for Testing and
Materials 100 Barr Harbor Drive West Conshohocken, Pennsylvania, USA

19428-2059,  www.astm.org

ASTM B 117 Salt Spray (Fog) Testing
ASTM E-1926 Standard Practice for Computing International
Roughness Index

2.1.3. RELATED PuUBLICATIONS —The following publications are provided for
informational purposes only and are not required as part of this document.

Unless otherwise specified, the |ff951 iSS%OT the publications shall apply.
Tire and Rim Year M - Available from The TIRE and RIM

ASSOCIATION, INC., lest Avenue, Suite 150, Copley,
Ohlo 44321, wwws-Is,
ETRTO Standards Manual — g from European Tyre and Rim

Availa
Technical Crganization, ﬁwenue Brugmann, 32/2, B. -
EY. KRB0

1060 Bruxelles, www.age
JATMA Year Book — Availc W he Japansse Automobile Tire

Manufactures Association 4gc. NG.33 Mori Bldg. 8" Floor, 3-8-21

Toranomon, Minato-Ku, Takyo, Japan 1050001, wwaw jatma.orjp
ISO Publications - Available frpm ENST RS West 437 Street, 4™ Floor,

4 - wrerwdsalorg
IS0 7000- Graphical symbwols for use on equipment - Index and

synopsis

IS0 2575- Road --. for cantrols, indicators and tell-
tales.

Mational Highway and Traffic Safety Administration, 400 Seventh
Street, SW, Washington, DC 20580, www.nhtsa.dot.qov
FMWSS138 Tire Pressure Monitoring Systems
FMYSS5101 S5.2.2 Controls and Displays
FMWSS110 Tire Selection and Rims

Updated April 15, 2003
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3. Terminology
3.1 Definitions:

3.1.2. CONVENTICNAL TIRE - All pneumatic tires not defined as run-flat.

3.1.3. COLD NFLATION PRESSLRE - Tire inflation pressure at the prevailing
atmospheric temperature that does not include any tire inflation
pressure build-up due to vehicle operation.

3.1.4. FUNCTIONALITY - Cperation within the parametears as defined by the
specification of the device under test.

3.1.5. GROSS VEHICLE WEIGHT RATING — The value specified by the vehicle

manufacturer as the maximym loaded weight of a single vehicle.

3.1.6. LIGHTLY LOADED - Unloadgd« ; plus 180kg, including test driver

and instrumentation.

3.1.7. RUN-FLAT TIRE - A tire, is capaple of running a certain, limited

distance under prescrif
inflation pressurz. A

discontinuities. This
Roughness Index (IRI) of a
3.1.9. TEST INFLATION PRESSURE - Thg
activated to indicate a low tig& pressyre condition on a vehicle.
3.1.10. TIRE PLACARD - A placard, pe
by FMVYSS110. The placard
vehicle manufacturer's re ded cold tire inflation pressure.

3.1.11. TIRE PRESSURE MONTORIIG S A systemn that measures the tire
hat adequately correlates to tire

inflation pressure or

inflation pressure,
LLLLL Direct TPMS - Systems that meapure actual tire pressure.
31112, Indirect TPMS

parameters other than actual pressure,

vy 2.2 m'km or less.

3.2. Symbols and Abbreviations
3.2.1 DUT - Device Under Tast
3.22 EMC - Electromagnetic Compatibility
3.2.3 IRl - Intemational Roughnass Indeax
324 p-p-Peak—to-peak

Updated April 15, 2003
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3.2.5 RF - Radio Frequency
3.26 TPMS - Tire Prassure Monitoring Sys tem

4. Technical Requirements —
Section 4.1 applies to electronic devica(s) that are mounted infon the tireiwheel
environment. This section describes characteristics of the expected environment
that impact the performance and reliability of such devices. For those components
of the TPMS that are mounted other than in‘on the tirefwheel environment, SAE
J1211 Recommended Practices for Electrical Equipment Design shall apply.
Section 4.1 of this document addresses those requirements that are not defined in
SAE J1211.

Devices that sense tire inflation by
fall under the appropriate SAE J do

Section 4.2 shall apply to the complete TPMS,

4.1,
As electronics have been in vehicles f-::r}

Test Sequence - This section does not d

eans (e.g. inductive sensors, etc.) may

Test Methods and Environmental oIy ns

sequence; it is left to the
ipa(s) that are mounted infon the

defined within this section. The finetidnality SH
be verified before and after testing . Additionall

inspected for damage after testing.

designer. It is the intent that electronic

e device under test (DUT) shall
, each DUT shall be visually

General Conditions - Unless othenwlgespecifted e DUT shall be at ambient
atmospheric pressure and relative humidity for each test.

4.11

OPERATICNAL TEMPERATURE
The DUT located in the tiredwheel environment s exposed to a wide range of
temperatures. The operational temperature range listed should not be
construed as totally inclusive of all operating temperatures that the DUT could
experience. Measurements should be taken in the application to understand the
full thermal environment of the DUT and the effects those extreme temperatures
could have on the device.

Updated April 13,2003
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It is recommended that environmental tests be developed using the operational
temperature of -40°C to +85°C as a guideline for the minimum and maximum
values,

41.2 THERMAL CYCLE
Exposure to a number of temperature cycles can aid in predicting the effect of

stresses expected in the device over its design life. These stresses can affect
the device both electrically and mechanically.

The recommendead thermal cycle praflle is shigm in Figure 1. The DUT shall be
placed in a thermal chamber th over the temperature range as
determined in 4.1.1. Repeat teiprefile for 100 cycles. The complete thermal
cycle test is 1,200 hours In leng#
functionality after the completion

T|11a1
Chamber
Air
25°C
Temp.

-
(I

0.5 .Ir_ 545 1.5 12

Time r__hows;
Figure 1-Thermal Cycle Profile

4.1.3 THERMAL SHOCK
In the tirefwhesl environment, thermal shock can be experienced when a vehicle
has run for a period of fme and then is exposed to cold water or ice, or when
going from a garage to outside in extremely cold climates.

Updated April 15, 2003
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The DUT shall withstand the 100 thermal shock cycles in air according to the
profile in Figure 2. The temperature extremes should be those determined in
section 4.1.1. The time between transitions is 30 minutes and the transition time
between each temperature shall be less than 2 minutes.

T max

Chamber 4257
Air Temp.

T min

Bl [ o it ittt ot i

0 ('eu —“:)
Timmﬁn utes)

Figure 2 - Thermal Shock Profile

4.1.4 EXTREME TEMPERATURE
There could be isolated conditions in which the temperature within the tiredvheel
environmeant can spike higher thar fgnal temperatures of section 4.1.1.
Extreme temperature is one of e+ wefCys I premature failure in one or
more components, e.q. loss of im recommended that this test be
performed pricr to thermal cycle B = pck tests.

Flace the DUT in the thermal chadmber at 125°C and soak for one hour. Remove
the DUT fram the chamber and let soak at ambiznt for one hour,

Repeat the above procedure for —40 ‘C for the same DUT.

4.1.5 HumiDITY
Though the DUT is not exposed to the ambient humidity as with other vehicle-
mounted components, it does have its own humidity environment. Humidity can

Updated April 15, 2003
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form within the sealed tiredvhezel assembly due to water ingress prior o assembly
or through water vapor from air comprassing.

The DUT shall ke exposed to 96 hours of 95% (+/-5%) humidity at 85°C.
Humidity should be non-condensing.  Operating condition of the DUT during

humidity testing shall be representative of the functionalty of the device during
wvehicle motion.

4.1.6 FrROST

During normal vehicle operation, a combination of high humidity and low

temperature will result in the formatign of fréEt. This recommended procedure
verifies the operation of the DUT g pnment.

Operating condition of the DUT—Ewirg—testiny shall be representative of the
functionality of the device while e fticnary. Soak the DUT at -
40°C for & hours. Transfer within one Thinute tg.the humidity chamber at

10°C and a minimum of 80% relative (RH) for 15 minutes. Remove
DUT from chamber.

4.1.7 FRoOOF PRESSURE

Though the application for most TR ecified on the tire placard, there
are instances when the device can g to pressure level above those
listed. One such application is tire_mounting and inflation during the vehicle

assembly process. The device mpst be able g survive this process.

1e DUT in a pressure vessel
e ar SU Palor 150% of the DUT's maximum

qure for 30 minutes, then release

A recommended test method
Pressurize the vessel to the gre
operating pressure. Maintain th
to ambient atmosphere.

RapiD DEFLATION
Within some TPMS devices, there is a pressure sensor that measures the
pressure within the tiredwheel assembly. There could be effects on the sensor
when there is rapid deflation of the tireAvheel assembly.

Updated April 15, 2003
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The DUT shall be exposed to a pressure of 620 kPa for a minimum of 16 hours.
Taking proper precautions, subject DUT to depressurization to atmospheric
vithin 1 second.

ALTITUDE
During normal air shipments, it is possible that the device can be exposed to
extreme cold temperatures and low atmospheric pressure.

The recommended altitude test method is performed with the DUT in the
shipping mode.  Place the DUT in a partial vacuum of less than 20 kPa

(absolute) at —50°C for 12 hours._Rgimnove and let soak for one hour at ambient
conditions.

C ONTAMINATION
The DUT may be exposed to a ¥
soap, and water). All possible contami
contaminant exposure is dependent

(e.g. tire lube, compressor oll,
e not listed in this section since
plication. The determination of

The recommended test mathod is to
selected. A different set of DUTs
submerge the DUT in the media in
Remove the DUT and let setfor 24 h

ix orientations for five minutaes,
at for each media selected.

SALT FOG - CORROSION
Any device mounted in the tirehagf
salt. Though all TPMS devicef (y
mounted internally can be exposed
assembly.

nt could have direct contact with
rude external to the tire, those
dets trapped within the tirefwheel

The recommended method for tesfing to salt fog utlizes the current ASTM
procedure. The DUT shall be exposed per ASTM B117 for a minimum of 96
hours. Remove the DUT and let set for 1 hour.

DRoP
This test is for component drops similar to those encountered in shipping and

handling applications.

Updated April 15, 2003
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The recommended test method is a one meter drop onto concrete.  The DUT
shall be dropped on each of three principle axis. For the test, each drop shall be
performed with a different DUT.

4.1.13 MECHANICAL SHOCK
Any device mounted in the tirefwheel environment will experience mechanical
shocks as a result of any number of situations. Such situations could include
road damage, striking a curb, mounting wheel weights, or dropping the rim
assembly. This pulse is only representative of a shock pulse that the device may

experience. The designer should epbluate Whether this test profile will cover
foreseeable scenarios which may &g

The recommended test methoff— T Qire that wil produce a half sine
mechanical shock waveform. The ] all be 20009 peak acceleration
for 0.5 milisecond duration. The DO be able to withstand three shock
pulses along each principle axis, for a0 e shocks per DUT.

4.1.14 MECHAMICAL VIBRATION
The amount of vibration seen by any d
factors. Some of these factors inclu
DUT. In SAE J1211, there are sq
graphs for a few defined areas '-.'.-'ithi

a vehicle is dependant upon many
kocation, type of vehicle, and mass of the
me—repredentative power spectral density
le. However, for the tirefwhesl

determine what vibration levels i appropriat on the particular application and
Lse this information in developingavitratiom =4t profile.

The recommended test method Tequires a test'fixture to vibrate the DUT at the
designated power spectral density profile.  The DUT shall be tested along each
of the three principle axis. The DUT shall be exposed to the vibration profile as
shown in Table 1.

Updated April 15, 2003
Fane 10 of 17



Recommended Practice

Tire Pressure Monitoring Systems for Light Duty Highway Vehicles

4.1.15

4.1.16

J2657 Document

Table 1- Vibration Profile

Frequency Acceleration (g) | Sweep Time per | Number
(Hz) or Displacement | Type  Sweep of

{mm) (minutes) | Sweeps

per Axis

5-31.4 10 mm p-p ol Log 20 18
31.4-50 209 T Lﬁ
50-100 454q ]
100-200 3g = _

VEHICLE SPEED
The centrifugal forces exerted on a qlewis ntecl infon the tirefwheel can be
severe. Not all vehicles operate ove &

ELECTROMAGNETIC COMPATIRI KLY
IT the DUT Is an electronic devick, it can be affdcted by electromadgnetic fields ar
be a source of electromagnetic radiation. As with other electronic devices on the
vehicle, this device is expected to operate to a specified level when exposed to
EMC, and conversely, not adversely affect other electronic devices.

The recommended test methods for EMC are specified in SAE J1113. Not all
sections of SAE J1113 may be applicable. The designer shall determine which
portions apply and then test the DUT accordingly.

Updated April 15, 2003
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4.2 Tire Pressure Monitoring System Performance

This section sets forth guidelines for which the TPMS shall operate as a system and
provides recommendations for interface to the driver as to the status of both tire inflation
and the TPMS. The TPMS may be implemented using direct and/or indirect methods.

In the following sections, the guidelines for performance parameters and/or test methods
may differ depending on whether the TPIMS is a direct or indirect system.

4.21 SYSTEM INDICATORS & LAMP STRATES
Minimum indicator for an under-infla e one of the following options:

4.21.1 A single indicator within clestiewefthe|driver as shown in Figure 3. The
symbol is defined in 150 2575, gs-symba| #K08, Low Tire. Color shall be
yellow, in accordance with SAE J2402 and 1S0 2575,

AR
.
FiguEf’ ]
4.2.1.2A graphic symbol within clear vie® of thediiver as shown in Figure 4. Color

shall be yellow. This symbol sed if individual tire location is

specified.
|f_)11—5
I‘I L
)

Figure 4

4.2.1.3 An alphabetic indication including the words "LOW TIRE." The text or
background must be yellow in color.

Updated April 15, 2003
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The indicator shall be tested upon ignition on for integrity.  Addtional
alphanumeric display and symbols may be provided. An audible warning device
may be used in addition to one of the visual indicators described above,

Known system failures should be indicated to the driver.

4.2.2 VEHICLE TO VEHICLE INTERACTICN
The TPMS shall utilize information only from firesivheels associated with the
installed vehicle.  The system shall continue to function properly in close
proximity of cther vehicles with TEMS.

4.2.3  OPERATIONAL CONDITIONS ﬂ:‘))
This section defines the typical/operdtional conditions for which TPMS should

function properly {during bothCoalibratio 1d detection modes, including
avoidance of false detections). d b designed to effizctively monitor
as many driving situations as possilfe. A high priority should be placed upon
prevention of false detections in all driy ions.

4.2.3.1 Speed
Indirect TPMS should function for vehiglE spgeds between 24 km/h and 112 km/h.
Direct TPMS should function for cle speeds between 24 km/h and the
maximum speed of the vehicle,

4.2.3.2 Surfaces
Indirect TPMS dhould function op
should function on all road surfacé

oath road surfaces. Direct TPMS

4.2.3.3 Maneuvers
Indirect TPMS should function d staffe driving, where:
- Longitudinal acceleration”is less than 0.0
— Lateral acceleration is less than 0.05 9.
— Vehicle path's radius of curvature is greater than 1600 m.
— Accelerations  are  measured with  reference  to the ground
(l.e. driving at constant speed uphill induces a longitudinal acceleration,
driving on the side of a crowned road induces a lateral acceleration).

Direct TPMS should function during all mansuvers.

Updated April 15, 2003
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4.2.34 Loading & Towing

TPIMS should function properly for loading and towing conditions within vehicle
manufacturers’ recommendead limits.

4.2.3.5 EMC

TPIMS should meet requirements of a Class B system, as defined in the SAE
J551-1 and SAE J1113 standards. Per J551-1, a Class B system is described
as:

“Any function that enhances, but is not essential to the operation or
control of the vehicle.”

4.2.3.6 Temperature

TPMS shall function properly for 1ii ambient emperatures ranging from
-40°C 1o 55 °C.
424

FERFORMANCE GUIDELINES
This section defines the overall systerm perfopT TPMS.

4241 Dynamic Response
Under the conditions detailed in Sectiohrd.2. %+then atire reaches the test

inflation pressure, the TPMS shall ind e an under-inflated condition in less than
10 minutes.

4.24.2 Number Of Under-Inflated Tire
TPIMS shall detect the under-inflatis
Detection of multiple simultanso

igle tire installed on the vehicle.
£ irfatiyn conditions is optional.

4.2.4.3 Calibration / Resetting Fure
A TPMS may require the driver tp b
systemn. The TPMS should be d
function as quickly as possible.

ible to “reset” or “recalibratg” the
igned to complete the reset or calibration

4.24.4 Tire and Wheel Compatibility
The TPMS shall be able to function properly when any of the vehicle's original
tires are replaced with any tire recommended for use on the vehicle by the
vehicle manufacturer. The TPMS shall function properly on any ofthe vehicle's
original equiprnent TPMS wheels.

Updated April 15, 2003
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4.24.5 Spare Tire Functionality

4.2.5

TPIS is not required to function during vehicle operation with a spare tire
mounted to any vehicle wheel position. The spare tire is not required to be
menitored.

TEST PROCEDURES
These tests are to be carried out on a dry, smooth roadway.  Mote, that any
pressure measurements made with a gauge device may need to be
compensated for barometric pressure.

(a) Load the vehicle to the |ighditi0n_ The vehicle shall remain
stationary for a minimur eftdd of one hour shaded from any heat

sourcefsunlight. Adjust th
inflation pressure.

(k) With the vehicle stationary and the

position, turn the key locking 4ySterr 1y

TPMS must perform a check 4
4.2.1 of this document.

(c) Ifapplicable, manually reset the ! ordance with the instructions
specified in the vehicle owner's

(d} If applicable, drive the vehiclet any speed between 50 and 100 km/h for

20 minutes on a straight ro ses of calibration or sensor
tes.

icdentification. Stop the vehid

(e) Ifthe vehicle was driven to p =
identification, then the vehidle shall remai
of one hour shaded from any heat sourcesunlight after being driven.

calibration, or sensor

Forvehicles with direct TPMS, deflate any combination of one fo four tires
until the deflated tire(s) is (are) at 7 kPa below the test inflation pressure.

For vehicles with indirect TPMS, deflate any one tire until the deflated tire is

at 7 kPa below the test inflation pressure.

Updated April 15, 2003
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ifi  Accelerate the vehicle to any speed between 50 and 100 km/h and achieve
50 km/h within 10 seconds.  The TPMS indicator must iluminate within 10
minutes after the vehicle's speed reaches 50 km/h.

(g) Stopthe vehicle and turn the key locking system to the "OfM" or "Lock”
posttion. After a minimum S-minute period, turn the vehicle's key locking
system fo the "On" or "Run position. The indicator must remain illuminated.

(h)  The vehicle shall remain stationary for a minimum period of one hour
shaded from any heat source/sunlight.

(i) Inflate all of the vehicle's ti|'es tire placard cold inflation
pressure. If the vehicle's TR fas a manual reset feature, manually reset
the system in accordance v instrucibns specified in the vehicle
owners manual.

() Drive the vehicle at any speed sp Gection 4.2.5(d). The indicator

ik) Forvehicles with direct TPMS, if Siditicrr] combinations of deflated tires
#es in Section 4.2.5 (a) through {j).

iy Utilizing identical vehicle i
ia) through (k) for each tire fecommendedilor the vehicle by the vehicle
manufacturer, MNaote: IT a diffe TS required, CEM rim and tire
assemblies appropriate for z ised for testing.

(m) Adjust the vehicle's load to the gross vehicle weight rating condtion. The
vehicle shall rermain stationary for a minimum period of one hour shaded
from any heat source/sunlight. Adjust the vehicle's tires to the vehicle's tire
placard cold inflation pressure. Repeat the test procedures in Section 4.2.5
i) through (1.

4.3  General Requirements

Updated April 15, 2003
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Any TPMS device should minimize the interference with mounting and dismounting of
the tire.,

Drai
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SAE J551/1, J1211, J1113, J2402
ASTM B117, E1926
Reference TRA, ETRTO, JATMA
ISO 7000, 2575
FCC Part15
FMVSS 138,101,110
Terminology
Definition

Conventional Tire

Cold Inflation Pressure
Functionality

Gross Vehicle weight Rating
Lightly Loaded

Run-Flat Tire

Smooth Surface

Test Inflation Pressure
Tire Placard

Tire Pressure Monitoring System
Direct TPMS
Indirect TPMS

Cold Inflation Pressure

Conventional Tire

International Roughness Index(IRI) /

FMVSS110
Inflation Pressure

Sysmbols and Abbreviations
DUT
EMC
IRI

p-p

Device Under Test

Electromagnetic Compatibility(
International Roughness Index(

Peak-to-Peak

RF|Radio Frequency
TPMS|Tire Pressure Monitoring System(
4. Technical Requirement 4.
41 /
/ TPMS SAE J1211 41
SAE J1211
SAE J
4.1 Test Methods and Environmental Conditions  |4.1
SAE J1211
4.1.1 Operational Temperature 411
-40 +85
4.1.2 Thermal Cycle 412
1 411
100 1200
1200 Tmax_Tmin
4.1.3 Thermal Shock 413
/
2 100
411 30
2
4.1.4.Extreme Temperature / § 411
125 1 1
-40
4.1.5.Humidity
/

65 95%(+ 5%) 96




4.1.6.Frost

-40 8 1 10
90% 15
4.1.7.Proof Pressure TPMS
800kPa 150% 30
4.1.8.Rapid Deflation TPMS /
16
620kPa 1
4.1.9.Altitude
(Device Under Test )
4.1.10.Contamination
4.1.11 SALT FOG-CORROSION
4.1.12 DROP
4.1.13 MECHANICAL SHOCK
4.1.14 MECHANICAL VIBRATION
power spectral density graphs
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profile
4.1.15.Vehicle Speed 4115
/
/ 65

1500G 8




4.1.16 Electromagnetic Compatibility (EMC)

4116

EMC SAE J1113 SAE J1113
4.2 Tire Pressure Monitoring System Performance (4.2 TPMS
TPMS TPMS
TPMS
4.2.1 System Indicators & Lamp Strategy 421
4211 4211
3
ISO2575 #K08 Low Tire SAE J2402 ISO 2575
4212 4
4213 "LOW TIRE"
4.2.2.Vehicle to Vehicle interaction 422
TPMS
TPMS
4.2.3 Operational Conditions 423
TPMS
TPMS
4231 Speed 4231
TPMS 24 112km/h
TPMS 24
4232 Surface 4232
TPMS
TPMS
4.2.3.3 Maneuvers 4233
TPMS
0.05G
0.05G
1600m
TPMS
4234 Loading & Towing 4234
TPMS
4235 EMC 4235 EMC
TPMS  SAE J551-1 SAE J1113
4.2.3.6 Temperature 4236
TPMS -40 55
4.2.4 Performance Guidelines 424
TPMS
4.2.4.1 Dynamic Responce 4241
423 TPMS 10
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4.2.5. Test Procedures

These test are to be carried out on a dry,smooth

roadway. Note,that any pressure measurements
made with a gauge device may need to be
compensated for barometric pressure.




(a) Load the vehicle to the lightly loaded
condition.The vehicle shall remain stationary for a
minimum period of one hour shaded from any heat
source/sunlight. Adjust the vehicle's tirea to the
vehicle's tire placard cold inflation pressure.

@)

(b) With the vehicle stationary and the key locking
system in the “Lock™ or "Off"* position,turn the
key locking system to the "On" or "Run"
position.The TPMS must perform a check of the
indicator as specified in paragraph 4.2.1 of this

421

(c) If applicable,manually reset the TPMS in
accordance with the instructions specified in the
vehicle owner's manual.

(d) If applicable, drive the vehicle at any speed
between 50 and 100 km/h for 20 minutes on a
straight roadway for purposes of calibration or
sensor identification. Stop the vehicle after 20
minutes.

km/h

(e) If the vehicle was driven to perform a reset,
calibration, or sensor identification, then the
vehicle shall remain stationary for a minimum
period of one hour shaded from any heat
source/sunlight after being driven.

For vehicles with direct TPMS, deflate any
combination of one to four tires until the deflated
tire(s) is (are) at 7kPa below the test inflation
pressure.

For vehicles with indirect TPMS, deflate any one
tire until the deflated tire is at 7kPa below the test
inflation pressure.

(f) Accelerate the vehicle to any speed between
50 and 100km/h and achieve 50km/h within 10
seconds. The TPMS indicator must illuminate
within 10 minutes after the vehicle's speed
reaches 50km/h.

(g) Stop the vehicle and turn the key locking
system to the "Off" or "Lock™ position. After a
minimum 5-minute period, turn the vehicle's key
locking system to the "On" or "Run" position. The
indicator must remain illuminated.

(h) The vehicle shall remain stationary for a
minimum period of one hour shaded from any heat
source/sunlight.

(i) Inflate all of the vehcle's tires to the vehcle's
tire placard cold inflation pressure. If the vehcle's
TPMS has a manual reset feature, manually reset
the system in accordance with the instructions
specified in the vehicle owner's manual.

() Drive the vehicle at any speed specified in
Section 4.2.5(d). The indicator must be
extinguished by the end of the driving cycle.

(k) For vehicles with direct TPMS, if additional
combinations of deflated tires are tested, repeat
the test procedures in Section 4.2.5(a) through (j).

For vehicles with indirect TPMS, if the other
individual deflated tires are tested, repeat the test
procedures in Section 4.2.5(a) through (}).

(I) Utilizing identical vehicle rims, repeat the test
procedures in Section 4.2.5(a) through (k) for each
tire recommended for the vehicle by the vehicle
manufacturer. Note: If a different rim size is
required, OEM rim and tire and assemblies
appropriate

—~

)

(m) Adjust the vehicle's load to the gross vehicle
weight rating condition. The vehicle shall remain
stationary for a minimum period of one hour
shaded from any heat source/sunlight. Adjust the
vehicle's tires to the vehicle's tire placard cold

4.3 General Requirements

Any TPMS device should minimize the interference
with mounting and dismounting of the tire.




4.1.1 Operational Temperature

Is there an operational pressure ?

4.1.2 Termal Cycle 100 1200 What is the basis for 100 cycles and 1200 hours?
?

4.1.3 Thermal Shock 100 ? What is the basis for 100 cycles?

4.1.4 extreme temperature Is the condition -40 degree needless ?

4.1.8 Rapid Deflection 620kPa ? What is the basis for 620kPa?

4.1.11 Salt fog - Corrosion 96 ? What is the basis for 96 hours?

4.1.15 Vehicle speed 1500G ? What is the basis for 1500G?

4.1.7 PROOF PRESSURE Is the pressure relative or absolute ?

Why the speed range is between 24km/h and
/ 112km/h ?The range is different from that of
4.2.3.1 Speed 4.2.5(d).

4.2.3.1 Speed What is the definition of "'function'?

4234 The indirect TPMS may not function properly for
towing conditions within vehile manufactures'
recommended limits. | want you to remove the item
of towing.

4236 | think it difficult that the indirect TPMS can

-40 55 function poroerly for vehicle ambient temperatures
ranging from -40 to 55 .| want you to change
0 40 the range into 0 to 40

4.2.4.1 Dynamic Response

What is the definition of ""Dynamic Response'?

4.2.4.1 Dynamic Response

Is there any definition of the warning pressure level
? For excamle |, it is -25% or -30%.

4.2.4.2 Number of under-inflated Tires

Why are the performance guidelines same between
direct and indirect system ?
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