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1 Introduction
1.1 Scope
This document provides information on the regulatory compliance of Parcelive with respect to Civil
Aviation regulations. The intended audience of this document is for both civil airline customers and Hanhaa
internal audience.

1.2 References & Standards
The following references are used in this document.
1.
2.

3.
4.

5.
6.
7.
8.
9.
10.

11.

12.

13.

FCC Code of Federal Regulations CFR Title 47 Telecommunications, “Part 15—Radio Frequency
Devices”
EASA document Annex to Decision 2014/029/R - Consolidated unofficial AMC-GM_Annex VI PartNCC May 2017:
https://www.easa.europa.eu/sites/default/files/dfu/Consolidated%20unofficial%20AMCGM_Annex%20VI%20Part-NCC%20May%202017.pdf
UN ST/SG/AC.10/11/Rev.5 Amend. 1 “Recommendations on the Transport of Dangerous Goods
Manual of Tests and Criteria” Fifth revised edition - Part 3, Section 38.3
IATA, “Guidance Document – Battery Powered Cargo Tracking Devices / Data Loggers”
APCS/Cargo, 31st January 2017
http://www.iata.org/whatwedo/cargo/pharma/Documents/lithium-battery-guidancedocument-2017-for%20pharma-en.pdf
IATA, “IATA Lithium Battery Shipping Guidelines (LBSG)” LBSG
IATA, 58th Edition of the “IATA Dangerous Goods Regulations”, Section II of Packing Instructions
(PI) 966, 967 and PI 970
2017-2018 Edition of the ICAO Technical Instructions for the Safe Transport of Dangerous Goods
by Air (Technical Instructions)
RTCA DO-160G “Environmental Conditions and Test Procedures for Airborne Equipment”
RTCA DO-311 “Minimum Operational Performance Standards for Rechargeable Lithium Battery
Systems”
Code of Federal Regulations (10–1–16 Edition) Title 49 – Transportation, Subtitle B - Other
Regulations Relating to Transportation, Chapter I – Pipeline and Hazardous Materials Safety
Administration, Department of Transport, Subchapter C - Hazardous Materials regulations, Part
173 – Shippers General Requirements for Shipment and Packagings, Subpart E - Non-bulk
Packaging for Hazardous Materials Other Than Class 1 and Class 7, Section 173.185 - Lithium cells
and batteries.
IEC 62133: 2012 (Second Edition) Secondary cells and batteries containing alkaline or other nonacid electrolytes - Safety requirements for portable sealed secondary cells, and for batteries made
from them, for use in portable applications.
IATA: “2017 Lithium Battery Guidance Document Transport of Lithium Metal and Lithium Ion
Batteries Revised for the 2017 Regulations”
https://www.iata.org/whatwedo/cargo/dgr/Documents/lithium-battery-guidance-document2017-en.pdf
Federal Aviation Administration Advisory Circular, Subject: Use of Portable Electronic Devices
Aboard Aircraft. Date: 10/27/17 AC No: 91.21-1D
https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_91.21-1D.pdf

1.3 Conventions
Throughout this document where a standard is being directly quoted, the standards text shall be shown in
italics.
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2 Introduction
There are a number of regulations which need to be complied with for the carriage of tracking devices on
board civilian aircraft, the main regulatory bodies being as follows:






European Aviation Safety Agency
Federal Aviation Authority
International Air Transport Association
International Civil Aviation Organization
United Nations

The following sections consider how the Parcelive parcel tracker is complaint with the regulations and
standards from these bodies.

2.1 IATA Recommendations
The IATA recommendations [ref 4] specify the following requirements for portable tracking devices such
as Parcelive:
1.
2.
3.

4.
5.

the cargo tracking device/data logger meets the RF radiated emissions limits defined in RTCA/DO160, Environmental Conditions and Test Procedures for Airborne Equipment, Section 21, Category
H during all modes of operation.
the device is designed with a minimum of two independent means to turn off completely, turn off
cellular or mobile functions, or a combination of both when airborne. These independent methods
must use different sources to identify flight.
the device manufacturer substantiated data includes:
a. (a) pictures of the device and any peripherals,
b. (b) product label,
c. (c) operational description of device and peripherals,
d. (d) manufacturer statement of strict design and production controls, and
e. (e) if device contains a lithium battery, battery design standard and relevant battery
qualification documentation
the device must not be capable of generating a dangerous evolution of heat.
the device must not be capable of emitting disturbing signals, such as buzzing alarms or strobe
lights, during transport.

All of the above requirements are analysed in detail in the following sections of this document.

2.2 US FAR and CFR Regulations
2.2.1 FAA Title 14
The Federal Aviation Regulations (FAR) Title 14 of the Code of Federal Regulations (14 CFR) part 91, § 91.21
[ref 13] restricts the use and operation of wireless communication circuitries and other portable electronic
devices (PED) aboard aircraft. From the FAA advisory circular AC 91.21-1D [ref 13] purpose:
“Section 91.21 was established because of the potential for portable electronic devices (PED) to
interfere with aircraft navigation or communication systems. It prohibits the operation of PEDs not
installed aboard U.S. - registered civil aircraft while operating under instrument flight rules (IFR).
This rule permits the use of specified PEDs and other devices that the operator of the aircraft has
determined will not interfere with the safe operation of that aircraft.”
It should be noted that this version D of the advisory replaces the initial advisory first published in May
1961 and version C issued on May 7 2015 and now moves the responsibility of assessing if a PED will cause
interference with an operators aircraft, to the aircraft “operator”, see the exact wording below:
V0.1.1 (2018-11-20)
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“6.1 Section 91.21—Portable Electronic Devices. Section 91.21 (formerly § 91.19) was initially
established in May 1961 to prohibit the operation of frequency modulation (FM) receivers since they
were determined to interfere with the operation of aircraft navigation and communication systems.
The Federal Aviation Administration (FAA) subsequently determined that other PEDs could be
potentially hazardous to aircraft systems if operated aboard aircraft. Amendment 91-35 amended the
scope of former § 91.19 to prohibit the use of additional PEDs aboard certain U.S. - registered civil
aircraft. Section 91.21, as adopted, was drafted to require the air carrier or commercial operator to
determine whether a particular PED will cause radio frequency (RF) interference when operated
aboard its aircraft. This AC uses the term “operator” throughout to mean pilot-in-command (PIC),
renter-pilot, or air carrier certificate holder.”
This advisory’s section 7 provides further explanation on this point and confirms that it is the operator of
the aircraft who is responsible and that they must satisfy themselves that the device will not cause
interference to any of the on board flight systems:
“7.1 Permitting the Use of PEDs.
The related 14 CFRs in paragraph 5 enable PED operation not interfering with aircraft navigation or
communication systems, per operator determination. By regulation, the operator only is responsible
for permitting the use of a particular PED technology. Determining the potential for PED interference
on the aircraft communication, navigation, surveillance, and other electronic systems resolves the
decision to allow PED usage. For operating certificate holders, the decision to allow PED usage must
be made by the operator by following the results of an electronic interference evaluation using
acceptable methods. Operators can use acceptable methods published in paragraph 7.2 (below) of this
AC, or equivalent methods specifically accepted by the FAA. If the operator lacks the personal
knowledge of these methods, the operator should consult an appropriately trained and knowledgeable
expert.”
The advisory also has a specific section on the use of cellular radio systems and in particular cargo tracking
devices in section 10:
“10 CARGO-TRACKING DEVICES, DATA LOGGERS, RADIO FREQUENCY IDENTIFICATION (RFID), AND
ELECTRONIC BAG T AGS.
This paragraph applies to PEDs designed for use on aircraft in locations inaccessible to the flightcrew
during flight. Because this class of PEDs cannot be turned off manually in the event of an emergency,
the aircraft operators must ensure certain design and operational considerations are addressed. The
operator must ensure these PEDs meet the following criteria:
10.1PED Design Information.
The operator must obtain and review the following device manufacturer information to ensure certain
design and operational considerations are addressed:
• Pictures of the device and peripherals;
• Product label;
• Operational description of device and peripherals;
• Manufacturer statement of strict design and production controls; and
• Battery design standard and relevant battery qualification documentation if the device contains a
lithium battery. Examples of design standards and documentation are TSO-C142a, Non-Rechargeable
Lithium Cells and Batteries, dated August 7, 2006, approval; IEEE 1625/1725 qualification; or other
qualification report.
10.2 Emissions Limits and Peripheral Devices.

V0.1.1 (2018-11-20)
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During all modes of operation, the device meets the RF radiated emissions limits in RTCA DO-160,
Environmental Conditions and Test Procedures for Airborne Equipment, Section 21, Category H.
Testing must include peripheral devices used with the device during normal operations. Typically,
peripherals are external sensors or associated wiring. For additional guidance, refer to RTCA DO-357,
User Guide: Supplement to DO-160.
10.3 Means to Shut Off PED.
If the test described in paragraph 10.2 fails or is not met, then the device must be designed with a
minimum of two independent means to 1) turn off completely, 2) turn off cellular or mobile functions,
or 3) a combination of both when airborne.
10.3.1 These independent means must identify different sources, when airborne. For example, a device
designed to sense rapid altitude changes and acceleration to turn off cellular transmissions is an
acceptable design containing two different sources. However, a device designed with two vertical
accelerometers is not an acceptable design because the sources are not different.
10.3.2 The device may use low-powered wireless communications during flight without the need to
comply with paragraph 10.2.1. RTCA DO-363 states: “[e]xperience shows that low-power emission
levels do not affect aircraft systems. The low-power emission limit is 100mW EIRP (equivalent
isotropic radiated power). Wireless communication standards which are limited to this level do not
need to be analyzed for backdoor coupling. This includes Bluetooth (IEEE 802.15.1), ZigBee (IEEE
802.15.4). 100mW may be conservatively considered representative maximum operating power of
normal in-band WLAN (IEEE 802.11) output power level in the 2.4GHz ISM band.” Operators should
review WLAN (IEEE 802.11) device output power levels, because WLAN devices approved in the United
States often have maximum output power that significantly exceeds 100mW EIRP
10.4 Signals.
The device must not emit disturbing signals, such as buzzing alarms or strobe lights, during transport.
10.5 PED Batteries.
For batteries of devices, the FAA recommends a limit of 0.3 grams or less per lithium metal cell or 2.7
watt-hours per lithium ion cell.”
The Parcelive device as part of its other CE and FCC regulatory testing, has been tested by TUV and York
EMC Labs and is compliant with RTCA/DO-160G [ref 8] to meet the requirement in clause 10.2.
Parcelive uses the combination of detection of pressurisation/rapid altitude changes and acceleration, to
automatically switch itself into ‘flight mode’. In this mode the cellular transmitter is completely powered off
and the sounder silenced, to ensure that it is compliant with clauses 10.3 & 10.4. The device has no strobe
lights that could cause non-compliance with clause 10.4.
The quality and traceability requirements of clause (10.1), shall be met by the devices being manufactured
in an ISO9001 compliant facility. Current manufacturing is at the European facility of a global EMS supplier
who is ISO9001 quality certified, with suitable production and quality controls along with traceability for
all the components and materials as part of the manufacturing process.
Compliance with the battery requirements in 10.5 specifically Title 49 of the Code of Federal Regulations (49
CFR) parts 171-180 [ref 10], is covered in section 2.2.2 below.

2.2.2 CFR (49)
The Parcelive device is compliant with Title 49 of the Code of Federal Regulations (49 CFR) parts 171-180
[ref 10], specifically §173.185 since the batteries have been tested in accordance with UN Manual of Tests
and Criteria Part III [ref 4] standard part 38.3, see Annex C – Parcelive Battery UN 38.3 Approval. For full
details see the compliance Table 1 below.

V0.1.1 (2018-11-20)
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§173.185 Section

§173.185 Clause wording

(a)

Each lithium cell or battery must be of the type
proven to meet the criteria in part III, sub-section
38.3 of the UN Manual of Tests and Criteria

Yes

The Parcelive battery has
been tested to be in
compliance with UN38.3, see
Annex C – Parcelive Battery
UN 38.3 Approval.

Each person who manufactures lithium cells or
batteries must create a record of satisfactory
completion of the testing required by this
paragraph prior to offering the lithium cell or
battery for transport and must:

Yes

The Parcelive battery has
been tested to be in
compliance with UN38.3, for a
copy of the certificate, see
Annex C – Parcelive Battery
UN 38.3 Approval. The
battery manufacturer Varta
holds the manufacturing test
records as part of compliance
with UN38.3, see Annex C –
Parcelive Battery UN 38.3
Approval.

Yes

Parcelive meets the
paragraph (c) “Exceptions for
Smaller Cells or Batteries”
exception requirements

Classification (1)

(a)
Classification (2)

Compliant

(i) Maintain this record for as long as that design
is offered for transportation and for one year
thereafter; and
(ii) Make this record available to an authorized
representative of the Federal, state or local
government upon request.
(a)
Classification (3)

Except for cells or batteries meeting the
requirements of paragraph (c) of this section,
each lithium cell or battery must:
(i) Incorporate a safety venting device or be
designed to preclude a violent rupture under
conditions normally incident to transport;

It should be noted that, short
circuit and reverse current
flow protection is
incorporated into the
Parcelive battery pack and
has been certified to ISO
61233, see certificate in
Annex B – Parcelive IEC
62133.2 Battery Certificate.

(ii) Be equipped with means of preventing
external short circuits; and
(iii) Be equipped with an means of preventing
dangerous reverse current flow (e.g., diodes or
fuses) if a battery contains cells, or a series

(b)
Packaging. (1)

(b)
Packaging. (2)

Details

Each package offered for transportation
containing lithium cells or batteries, including
lithium cells or batteries packed with, or
contained in, equipment, must meet all applicable
requirements of subpart B of this part.

Yes

See sub sections below.

Lithium cells or batteries, including lithium cells
or batteries packed with, or contained in,
equipment, must be packaged in a manner to
prevent:

Yes

Short circuit protection is
incorporated into the
Parcelive battery pack and
has been certified to ISO
61233, see certificate in
Annex B – Parcelive IEC
62133.2 Battery Certificate.

(i) Short circuits;
(ii) Movement within the outer package;
and
(iii) Accidental activation of the equipment.

The Parcelive cardboard over
sleeve prevents movement of
the Parcelive case within the
cardboard sleeve.
Parcelive has its operating
switch recessed into the case
to prevent accidental
operation and this switch is
disabled during flight mode.

V0.1.1 (2018-11-20)
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For packages containing lithium cells or batteries
offered for transportation:
(i) The lithium cells or batteries must be placed in
non-metallic inner packagings that completely
enclose the cells or batteries, and separate the
cells or batteries from contact with equipment,
other devices, or conductive materials (e.g.,
metal) in the packaging.
(ii) The inner packagings containing lithium cells
or batteries must be placed in one of the
following packagings meeting the requirements
of part 178, subparts L and M, of this subchapter
at the Packing Group II level:
(A) Metal (4A, 4B, 4N), wooden (4C1, 4C2, 4D,
4F), fiberboard (4G), or solid plastic (4H1, 4H2)
box;
(B) Metal (1A2, 1B2, 1N2), plywood (1D), fiber
(1G), or plastic (1H2) drum;
(C) Metal (3A2, 3B2) or plastic (3H2) jerrican.
(iii) When packed with equipment, lithium cells
or batteries must:
(A) Be placed in inner packagings that
completely enclose the cell or battery, then placed
in an outer packaging. The completed package
for the cells or batteries must meet the Packing
Group II performance requirements as specified
in paragraph (b)(3)(ii) of this section; or
(B) Be placed in inner packagings
that completely enclose the cell or battery, then
placed with equipment in a package that meets
the Packing Group II performance requirements
as specified in paragraph (b)(3)(ii) of this
section.
When lithium cells or batteries are contained in
equipment:

HAN-00-00-104

Yes

The Parcelive case completely
encloses the lithium battery
pack. The cardboard over
sleeve prevents movement of
the Parcelive case within the
cardboard sleeve. The
Parcelive device fitted into its
sleeve is then packed in
compliance with PI967 Part II
as described in section 2.4
IATA DGR Package Marking in
below.

Yes

Parcelive packing information
compliance under the DGR
regulations is covered in
section 2.4 IATA DGR Package
Marking below.

Not
Applicable

Parcelive Lithium Ion battery
weighs less than 12kg; at
approximately 40 grammes.

(i) The outer packaging, when used, must be
constructed of suitable material of adequate
strength and design in relation to the capacity
and intended use of the packaging, unless the
lithium cells or batteries are afforded equivalent
protection by the equipment in which they are
contained;
(ii) Equipment must be secured against
movement within the outer packaging and be
packed so as to prevent accidental operation
during transport; and
(iii) Any spare lithium cells or batteries packed
with the equipment must be packaged in
accordance with paragraph (b)(3) of this section.
(b)
Packaging. (5)

V0.1.1 (2018-11-20)

Lithium batteries that weigh 12kg (26.5 pounds)
or more and have a strong, impact-resistant
outer casing and assemblies of such batteries,
may be packed in strong outer packagings; in
protective enclosures (for example, in fully
enclosed or wooden slatted crates); or on pallets
or other handling devices, instead of packages
meeting the UN performance packaging
requirements in paragraphs (b)(3)(ii) and
(b)(3)(iii) of this section. Batteries or battery
assemblies must be secured to prevent
inadvertent movement, and the terminals may
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not support the weight of other superimposed
elements. Batteries or battery assemblies
packaged in accordance with this paragraph are
not permitted for transportation by passengercarrying aircraft, and may be transported by
cargo aircraft only if approved by the Associate
Administrator.
(b)
Packaging. (6)

(c)
Exceptions for
Smaller Cells or
Batteries

V0.1.1 (2018-11-20)

Except for transportation by aircraft, the
following rigid large packagings are authorized
for a single battery, including for a battery
contained in equipment, meeting provisions in
paragraphs (b)(1) and (2) of this section and the
requirements of part 178, subparts P and Q, of
this subchapter at the Packing Group II level:
(i) Metal (50A, 50B, 50N);
(ii) Rigid plastic (50H);
(iii) Wooden (50C, 50D, 50F);
(iv) Rigid fiberboard (50G).

Not
Applicable

Parcelive packing information
compliance under the DGR
regulations is covered in
section 2.4 IATA DGR Package
Marking below.

Other than as specifically stated below, a package
containing lithium cells or batteries, or lithium
cells or batteries packed with, or contained in,
equipment, that meets the conditions of this
paragraph is excepted from the requirements in
subparts C through H of part 172 of this
subchapter and the UN performance packaging
requirements in paragraphs (b)(3)(ii) and (iii) of
this section under the following conditions and
limitations.
(1) Size limits. (i) The Watt-hour (Wh) rating
may not exceed 20 Wh for a lithium ion cell or
100 Wh for a lithium ion battery. After December
31, 2015, each lithium ion battery subject to this
provision must be marked with the Watthour
rating on the outside case.
(ii) The lithium content may not exceed 1 g for a
lithium metal cell or 2 g for a lithium metal
battery.
(iii) Except when lithium metal cells or batteries
are packed with or contained in equipment in
quantities not exceeding 5 kg net weight, the
outer package that contains lithium metal cells
or batteries must be marked:
‘‘PRIMARY LITHIUM BATTERIES—FORBIDDEN
FOR TRANSPORT ABOARD PASSENGER
AIRCRAFT’’ or ‘‘LITHIUM METAL BATTERIES—
FORBIDDEN FOR TRANSPORT ABOARD
PASSENGER AIRCRAFT’’, or labeled with a
‘‘CARGO AIRCRAFT ONLY’’ label specified in §
172.448 of this subchapter.
(iv) For transportation by highway or rail only,
the lithium content of the cell and battery may be
increased to 5g for a lithium metal cell or 25g for
a lithium metal battery and 60 Wh for a lithium
ion cell or 300 Wh for a lithium ion battery
provided the outer package is marked: ‘‘LITHIUM
BATTERIES— FORBIDDEN FOR TRANSPORT
ABOARD AIRCRAFT AND VESSEL.’’
(v) The marking specified in paragraphs
(c)(1)(iii) and (iv) of this section must have a
background of contrasting color, and the letters
in the marking must be:
(A) At least 6 mm (0.25 inch) in height on
packages having a gross weight of 30 kg (66
pounds) or less, except that smaller font may be

Yes

Parcelive meets the
“Exceptions for Smaller Cells
or Batteries” requirements in
that:

© 2018 Hanhaa Limited – Company Confidential

(1) (i) The Lithium Ion
battery is 7.0 Wh.
(ii) The lithium ion
battery contains less
than 1g of lithium
metal
(iii) The full packing
information under
the DGR regulations
is covered in section
2.4 IATA DGR
Package Marking
below.
(iv) The lithium ion
battery contains less
than 1g of lithium
metal
(v & vi) the full
packing information
under the DGR
regulations is
covered in section
2.4 IATA DGR
Package Marking
below.
(2) The battery is
contained within
Parcelive.
(3) Parcelive contains a
single battery.
(4) Parcelive has a
single 7 Wh battery.
The full packing
information under
the DGR regulations
is covered in section
2.4 IATA DGR
Package Marking
below.
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used as necessary when package dimensions so
require.
(B) At least 12 mm (0.5 inch) in height on
packages having a gross weight of more than 30
kg (66 pounds).
(vi) Except when lithium cells or batteries are
packed with, or contained in, equipment, each
package must not exceed 30 kg (66 pounds) gross
weight.
(2) Packaging. Except when lithium cells or
batteries are contained in equipment, each
package, or the completed package when packed
with equipment, must be capable of withstanding
a 1.2 meter drop test, in any orientation, without
damage to the cells or batteries contained in the
package, without shifting of the contents that
would allow battery-to-battery (or cell-to-cell)
contact, and without release of the contents of
the package.
(3) Hazard communication. Except for a package
containing button cell batteries installed in
equipment (including circuit boards), or no more
than four lithium cells or two lithium batteries
installed in the equipment:
(i) For transportation by highway, rail and vessel,
the outer package must be marked with the
information in the following paragraphs
(c)(3)(i)(A) to (D), or the handling marking in
paragraph (c)(3)(ii) of this section:
(A) An indication that the package contains
‘‘Lithium metal’’ and/or ‘‘Lithium ion’’ cells or
batteries, as appropriate, or alternatively, the
word ‘‘batteries’’ may be used for packages
containing cells;
(B) An indication that the package is to be
handled with care and that a flammable hazard
exists if the package is damaged;
(C) An indication that special procedures must be
followed in the event the package is damaged, to
include inspection and repacking if necessary;
(D) A telephone number for additional
information.
(ii) For transportation by air, the outer package
must be marked with the following handling
marking, which is durable, legible, and displayed
on a background of contrasting color:
(A) The marking must be not less than 120 mm
(4.7 inches) wide by 110 mm (4.3 inches) high
except markings of 105 mm (4.1 inches) wide by
74 mm (2.9 inches) high may be used on a
package containing lithium batteries when the
package is too small for the larger mark;
(B) The symbols and letters must be black and
the border must be red; and
(C) The ‘‘*’’ must be replaced by the words
‘‘Lithium ion battery’’ and/or ‘‘Lithium metal
battery’’ as appropriate and the ‘‘xxx-xxx-xxxx’’
must be replaced by a telephone number for
additional information.
(iii) Each shipment of one or more packages
marked in accordance with this paragraph must
be accompanied by a document that includes the
following:
(A) An indication that the package contains
‘‘lithium metal’’ or ‘‘lithium ion’’ cells or batteries,
as appropriate;
V0.1.1 (2018-11-20)
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(B) An indication that the package is to be
handled with care and that a flammable hazard
exists if the package is damaged;
(C) An indication that special procedures must be
followed in the event the package is damaged, to
include inspection and repacking if necessary;
and
(D) A telephone number for additional
information.
(4) Air transportation. (i) For transportation by
aircraft, lithium cells and batteries may not
exceed the limits in the following table. The limits
on the maximum number of batteries and
maximum net quantity of batteries in the
following table may not be combined in the same
package:
Contents Lithium metal cells and/or batteries
with a lithium content not more than 0.3g
Lithium metal cells with a lithium content more
than 0.3 g but not more than 1g
Lithium metal batteries with a lithium content
more than 0.3 g but not more than 2g
Lithium ion cells and/or batteries with a Watthour rating not more than 2.7Wh
Lithium ion cells with a Watt-hour rating more
than 2.7 Wh but not more than 20 Wh
Lithium ion batteries with a Watt-hour rating
more than 2.7 Wh but not more than 100 Wh
Maximum number of cells/batteries per package.
No Limit 8 cells 2 batteries No Limit 8 cells 2
batteries. Maximum net quantity (mass) per
package. 2.5 kg n/a n/a 2.5 kg n/a n/a.
(ii) When packages required to bear the handling
marking in paragraph (c)(3)(ii) are placed in an
overpack, the handling marking must either be
clearly visible through the overpack, or the
handling marking must also be affixed on the
outside of the overpack, and the overpack must
be marked with the word ‘‘OVERPACK’’.
(iii) Each shipment with packages required to
bear the handling marking must include an
indication on the air waybill of compliance with
this paragraph (c)(4) (or the applicable ICAO
Packing Instruction), when an air waybill is used.
(iv) For lithium batteries packed with, or
contained in, equipment, the number of batteries
in each package is limited to the minimum
number required to power the piece of
equipment, plus two spares, and the total net
quantity (mass) of the lithium cells or batteries in
the completed package must not exceed 5 kg.
(v) Each person who prepares a package for
transport containing lithium cells or batteries,
including cells or batteries packed with, or
contained in, equipment in accordance with the
conditions and limitations in this paragraph,
must receive adequate instruction on these
conditions and limitations, commensurate with
their responsibilities.
(vi) A package that exceeds the number or
quantity (mass) limits in the table shown in
(c)(4) is subject to all applicable requirements of
this subchapter, except that a package containing
no more than 2.5 kg lithium metal cells or
batteries or 10 kg lithium ion cells or batteries is
not subject to the UN performance packaging
V0.1.1 (2018-11-20)
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(d)
Lithium cells or
batteries shipped
for disposal or
recycling.

(e)
Low production
runs and
prototypes.
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requirements in paragraphs (b)(3)(ii) of this
section when the package displays both the
lithium battery handling marking and the Class 9
label. This paragraph does not apply to batteries
or cells packed with or contained in equipment.
A lithium cell or battery, including a lithium cell
or battery contained in equipment, that is
transported by motor vehicle to a permitted
storage facility or disposal site, or for purposes of
recycling, is excepted from the testing and record
keeping requirements of paragraph (a) and the
specification packaging requirements of
paragraph (b)(3) of this section, when packed in
a strong outer packaging conforming to the
requirements of §§ 173.24 and 173.24a. A lithium
cell or battery that meets the size, packaging, and
hazard communication conditions in paragraph
(c)(1)–(3) of this section is excepted from
subparts C through H of part 172 of this
subchapter.
Low production runs (i.e., annual production runs
consisting of not more than 100 lithium cells or
batteries), or prototype lithium cells or batteries
transported for purposes of testing, are excepted
from the testing and record keeping
requirements of paragraph (a) of this section
provided:
(1) Except as provided in paragraph (e)(3) of this
section, each cell or battery is individually packed
in a non-metallic inner packaging, inside an
outer packaging, and is surrounded by
cushioning material that is non-combustible and
non-conductive;
(2) The inner packages containing lithium cells
or batteries are packed in one of the following
packagings that meet the requirements of part
178, subparts L and M at Packing Group I level.
(i) Metal (4A, 4B, 4N), wooden (4C1,4C2, 4D, 4F),
or solid plastic (4H2) box;
(ii) Metal (1A2, 1B2, 1N2), plywood (1D), or
plastic (1H2) drum.
(3) Lithium batteries that weigh 12kg (26.5
pounds) or more and have a strong, impactresistant outer casing or assemblies of such
batteries, may be packed in strong outer
packagings, in protective enclosures (for
example, in fully enclosed or wooden slatted
crates), or on pallets or other handling devices,
instead of packages meeting the UN performance
packaging requirements in paragraphs (b)(3)(ii)
and (b)(3)(iii) of this section. The battery or
battery assembly must be secured to prevent
inadvertent movement, and the terminals may
not support the weight of other superimposed
elements;
(4) Irrespective of the limit specified in column
(9B) of the § 172.101 Hazardous Materials Table,
the battery or battery assembly prepared for
transport in accordance with this paragraph may
have a mass exceeding 35 kg gross weight when
transported by cargo aircraft; and
(5) Batteries or battery assemblies packaged in
accordance with this paragraph are not
permitted for transportation by passengercarrying aircraft, and may be transported by
cargo aircraft only if approved by the Associate

HAN-00-00-104

Yes

Hanhaa’s chosen logistics
partner has compliant
processes for the disposal of
lithium batteries.

Yes

The battery manufacturer
Varta has compliant
processes for the delivery of
prototype pre-certified
batteries to Hanhaa and its
manufacturing partners.
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Administrator prior to transportation.
Lithium cells or batteries, that have been
damaged or identified by the manufacturer as
being defective for safety reasons, that have the
potential of producing a dangerous evolution of
heat, fire, or short circuit (e.g., those being
returned to the manufacturer for safety reasons)
may be transported by highway, rail or vessel
only, and must be packaged as follows:
(1) Each cell or battery must be placed in
individual, non-metallic inner packaging that
completely encloses the cell or battery;
(2) The inner packaging must be surrounded by
cushioning material that is non-combustible,
non-conductive, and absorbent; and
(3) Each inner packaging must be individually
placed in one of the following packagings
meeting the applicable requirements of part 178,
subparts L, M, P and Q of this subchapter at the
Packing Group I level:
(i) Metal (4A, 4B, 4N), wooden (4C1,4C2, 4D, 4F),
or solid plastic (4H2) box;
(ii) Metal (1A2, 1B2, 1N2), plywood (1D), or
plastic (1H2) drum; or
(iii) For a single battery or for a single battery
contained in equipment, the following rigid large
packagings are authorized:
(A) Metal (50A, 50B, 50N);
(B) Rigid plastic (50H);
(C) Plywood (50D); and
(4) The outer package must be marked with an
indication that the package contains a
‘‘Damaged/defective lithium ion battery’’ and/or
‘‘Damaged/defective lithium metal battery’’ as
appropriate.
(g) Approval. A lithium cell or battery that does
not conform to the provisions of this subchapter
may be transported only under conditions
approved by the Associate Administrator.

HAN-00-00-104

Yes

The battery manufacturer
Varta has compliant
processes for the collection
and root cause analysis of any
faulty batteries from Hanhaa
or its manufacturing partners.

Table 1: Compliance with (49 CFR) part §173.185

2.3 European EASA Regulations
The EASA document Annex to Decision EDD 2017/010/R [ref 2] provides the requirements for the use of
portable electronic devices (PED) aboard aircraft. This document updated the GM1 NCC.GEN.130 - GM3
NCC.GEN.130. & AMC1 NCC.GEN.130 - AMC2 NCC.GEN.130 (AMC - Acceptable Means of Compliance)
Portable electronic devices requirements. Specifically AMC1 NCC.GEN.130 sets out:
“This AMC describes the technical prerequisites under which any kind of portable electronic device
(PED) may be used on board the aircraft without adversely affecting the performance of the aircraft’s
systems and equipment.”
These requirements cover the use of PEDs both in the cabin but also in areas of the aircraft normally
inaccessible during flight such as the cargo hold and specifically cargo tracking devices.
Like the FAA regulations, it is for the aircraft operator to carry out the assessment as to whether a specific
PED may be carried and that in such an assessment that any restrictions from the aircraft slight manual or
equivalent documents are complied with.
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The specific assessment for tracking devices specifies the requirements for safe operation on board the
aircraft:
(3) Alternative EMI assessment of cargo tracking devices
In case a transmitting function is automatically deactivated in a cargo tracking device (being a TPED), the unit should be qualified for safe operation on board the aircraft. One of the following
methods should be considered acceptable as evidence for safe operation:
(i) A type-specific safety assessment, including failure mode and effects analysis, has been performed
at aircraft level. The main purpose of the assessment should be to determine the worst hazards and
o demonstrate an adequate design assurance level of the relevant hardware and software
components of the cargo tracking device.
(ii) The high intensity radiated field (HIRF) certification of the aircraft has been performed, i.e. the
aircraft type has been certified after 1987 and meets the appropriate special condition. In such
a case, the operator should observe the following:
(A)The tracking device:
(a) features an automated and prolonged radio suspension in flight using
multiple modes of redundancy; and
(b) has been verified in the aircraft environment to ensure deactivation of the
transmitting function in flight.
(B) The transmissions of the tracking device are limited per design to short periods of time
(less than 1 second per 1000seconds) and cannot be continuous.
(C) The tracking device emissions should comply with the levels as defined by EUROCAE ED14E/RTCA DO-160E (or later revisions), Section 21, Category H.
(D) In order to provide assurance on the tracking device design and production, the
following documents are retained as part of the evaluation package:
(a) operational description, technical specifications, product label and images of the
tracking device and any peripheral attachments;
(b) failure mode and effects analysis report of the tracking device and any
peripheral attachments;
(c) declaration of stringent design and production controls in place during the
tracking device manufacturing;
(d) declaration of conformity
and
technical
documentation showing
compliance to the European Norms (EN), regulating the transmitter
characteristic of the tracking device or its transmission module; and Annex to ED
Decision 2014/029/R
(e) an EMI assessment report documenting the emission levels.
(iii) The tracking device interference levels during transmission are below those considered
acceptable for the specific aircraft environment.
Parcelive uses the combination of detection of pressurisation/rapid altitude changes and acceleration, to
automatically switch itself into ‘flight mode’. In this mode the cellular transmitter is completely powered off
and the sounder silenced, to ensure that it is compliant with clause (3iiAa). The device has been tested for
automatic flight mode detection in an aircraft environment and validated that the transmitter is deactivated
in compliance with clause (3iiAb). The Parcelive message duty cycle is limited by design to six status
V0.1.1 (2018-11-20)
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messages per hour, each of which causes the device’s transmitter to be on for a maximum of 0.125 seconds
per message and therefore complies with the requirements of clause (3iiB). [For a more detailed analysis,
please see Annex E – Cellular transmission duty cycle]
To comply with clause 3ii(C) and 3iii, as noted in the earlier FAA section, the Parcelive device has been
tested and is compliant with RTCA/DO-160G [ref 8]. The emissions testing was carried out and the results
recorded in a separate report from TUV labs documented in accordance with (3iiD) and the results will be
used to demonstrate compliance with clause (3iii).
The quality and traceability requirements of clause (10.1), shall be met by the devices being manufactured
in an ISO9001 compliant facility. Current manufacturing is at the European facility of a global EMS supplier
who is ISO9001 quality certified, with suitable production and quality controls along with traceability for
all the components and materials as part of the manufacturing process.
Given the importance of being able to meet the quality and traceability requirements of clause (3iiD), the
devices are manufactured in an ISO9001 compliant European facility, of a global EMS supplier Jabil. Jabil is
ISO9001 & ISO14001 quality certified, with suitable production and quality controls along with traceability
for all the components and materials as part of the manufacturing process.
This document also goes on to cover the battery safety requirements:
(f) Batteries in C-PEDs and cargo tracking devices
“Lithium-type batteries in C-PEDs and cargo tracking devices should meet:
(1) United Nations (UN) Transportation Regulations, ‘Recommendations on the transport of
dangerous goods -manual of tests and criteria’, UN ST/SG/AC.10/11; and
(2) One of the following standards:
(i)

Underwriters Laboratory, ‘Lithium batteries’, UL 1642;

(ii)

Underwriters Laboratory, ‘Household and commercial batteries’, UL 2054;

(iii)

Underwriters Laboratory, ‘Information technology equipment –safety’, UL
60950-1;

(iv)

International Electrotechnical Commission (IEC), ‘Secondary cells and
batteries containing alkaline or other non-acid electrolytes -safety
requirements for portable sealed secondary cells, and or batteries made
from them, for use in portable applications’, IEC62133;

(v)

RTCA, ‘Minimum operational performance standards for rechargeable
lithium battery systems’, DO-311. RTCADO-311 may be used to
address
concerns
regarding overcharging, over-discharging, and the
flammability of cell components. The standard is intended to test
permanently installed equipment; however, these tests are applicable and
sufficient to test electronic flight bags rechargeable lithium - type batteries;
or

(vi)

European Technical Standard Order (ETSO), ‘Non-rechargeable lithium cells
and batteries’, ETSOC142a.”

The Parcelive device is compliant with UN ST/SG/AC.10/11; [ref 3] since the batteries have been tested and
certified in accordance with UN Manual of Tests and Criteria Part III [ref 4] standard part 38.3, for a copy of
the certificate see Annex C – Parcelive Battery UN 38.3 Approval.
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Compliance with clause (2) is achieved for the lithium battery installed within Parcelive through clauses (2i
& 2iv), through the battery pack being a UL recognised component according to UL1642 and certified to
IEC62133, for a copy of the certificate see Annex B – Parcelive IEC 62133.2 Battery Certificate.
Like the FAA requirements, the RTCA DO-311 standard [ref 9] requirement in clause (2v), is not applicable
to portable tracking devices carried as cargo, since DO-311 only covers lithium batteries which are
permanently fixed as a power source in civilian aircraft.

2.4 IATA DGR Package Marking
The IATA DGR [ref 6] requirements require that packages containing lithium batteries installed in
equipment (UN3481) bear the Lithium battery mark. In the case of Parcelive there is an exception noted in
the IATA DGR [ref 6] requirements item (2) as follows:
2. the lithium battery mark is not required on packages where there are no more than 4 cells or 2
batteries contained in equipment in each package and there are no more than two packages in the
consignment.
Since Parcelive, has a single battery, IATA DGR exception 2 can apply, providing the following conditions
are met:
I.
II.

the package(s) into which Parcelive has been placed has no other lithium battery power equipment
or batteries within the package or consignment, and
there are no more than two packages in the consignment into which Parcelive devices have been
placed.

In the case where a consignment does not include any Lithium battery powered equipment or battery packs
apart from the Parcelive ones, if more than two Parcelive devices are placed in the packages in the
consignment, then all of the packages containing Parcelive devices must have the lithium battery mark
applied to them.
In such circumstances, the lithium battery mark of minimum size 120mm (W) x 110mm (H) would include
the UN number UN 3481 to indicate lithium batteries installed in the Parcelive devices.
All packages that are shipped with a Parcelive in them shall comply with the DGR PI 967 Section II packing
instructions [ref 12] and this packing information is provided in the user guidance to Parcelive customers.
Where the customer consignment includes tracking products with lithium batteries either loose or installed
in equipment then the customer shall mark the packages with the lithium battery mark in accordance with
the IATA DGR regulations.

2.5 Case Flammability Rating
The Hanhaa Parcelive device whilst not having any internal sources of heat uses UL approved materials for
both the pcb and the case. The case is made from a plastic material that has a UL 94 flammability rating of
HB.
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3 Definitions and Abbreviations
For the purposes of the present document, the following abbreviations apply:
EASA
FAA
FAR
FCC
IATA
ICAO
RF
SACCH
TBC
TBD
TCH
UN

European Aviation Safety Agency
Federal Aviation Authority
Federal Aviation Regulations
Federal Communications Commission
International Air Transport Association
International Civil Aviation Organization
Radio Frequency
Slow Associated Control Channel
To Be Confirmed
To Be Determined
Traffic Channel
United Nations
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Annex A - Change History
Version

Authors

Date

Status

Comment

0.0.1 Draft A

Richard Marshall

29-Mar-2017

In work

Initial document draft, based upon Regulatory Compliance
Requirements Document.

0.0.2 Draft A

Richard Marshall

06 Apr-2017

In work

Hanhaa Logos updated.

0.0.3 Draft A

Richard Marshall

09 May-2017

In work

Varta UN38.3 DoC added in Annex C.

0.0.4 Draft A

Richard Marshall

27 June-2017

In work

IATA requirements added.

0.0.5 Draft A

Richard Marshall

22 July-2017

In work

Updated references to include DO-160G

0.0.6 Draft A

Richard Marshall

4 Aug-2017

In work

Updated references and compliance with 49 CFR Ch. I (10–
1–16 Edition).

0.0.61 Draft Richard Marshall
A

4 Aug-2017

In work

Updated broken references links and fixed some
punctuation typos.

0.0.7 Draft A

Richard Marshall

23 May-2018

In work

Corrected page 15 typo, removed reference to Bluetooth
and added compliance statement for DO-160G testing.

0.0.8 Draft A

Richard Marshall

1 June-2018

In work

Updated the flight detection wording in the FAA and ESA
sections and added transmit duration description tot the
ESA section and the detailed duty cycle calculations in
Annex D.

0.0.9 Draft A

Richard Marshall

20 July-2018

In work

Updated the analysis against FAA Advisory “Use of Portable
Electronic Devices Aboard Aircraft” Date: 10/27/17
AC No: 91.21-1D.

0.1.0 Draft A

Richard Marshall

19 Nov-2018

In work

Updated the references to refer to the latest EASA
amendments, May 2017. Added product labels and views
into new Annexs.

0.1.1 Draft A

Richard Marshall

20 Nov-2018

In work

Fixed formatting issue.
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Annex B – Parcelive IEC 62133.2 Battery Certificate
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Annex C – Parcelive Battery UN 38.3 Approval

Figure 1: Battery UN38.3 Certificate
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Annex D – Product Label and Views
Product Label

Figure 2: Parcelive Product label

Front View

Figure 3: Parcelive Front View
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Rear View

Figure 4: Parcelive Rear View
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Annex E – Cellular transmission duty cycle
The actual period the Parcelive device transmits for varies depending upon the uplink data rate negotiated
with the GSM basestation, the cellular modem supports GPRS Class 12 data connections and coding schemes
CS 1, 2, 3 & 4, supporting a maximum data rate of 85.6kbps in both uplink and downlink traffic channel
(TCH) connections.
In the case of calculating the worst case, i.e. longest period when the Parcelive cellular transmitter is
transmitting, is when the lowest rate uplink TCH connection has been negotiated with the base-station.
GPRS allows a variety of convolution coding variants (CS1 - CS4), from 1/1 downto 1/3 rate. There is also
the variable of how many timeslots will be allocated to the MS's uplink connection which for a Class 12
device is up to a maximum of 4 timeslots.
The number of timeslots per frame only controls how long the overall message transmission will take place,
but does not change the actual time the device’s RF transmitter is turned on, with the higher number of
timeslots reducing the overall message transmission time.
The coding format does have an impact on the number of slots required, since it varies the data rate per
time slot. Taking the worst case uplink connection coding format selection for GPRS, CS-1, this provides an
aggregate TCH data rate of 9.2kbps for single timeslot operation per frame and with 216.684 timeslots per
second [ 1/(frame period of 4.615 milliseconds)], gives a slot rate of 43.47 bits/slot.
Each device status update message can be up to a maximum of 1 kilo byte and hence requires 188.42 TCH
slots (8192 bits /43.47 bits per slot) per message. This represents a transmission time of the data without
any signalling of 189 x the time-slot period of 577us, i.e. 109.05 milliseconds.
By comparison if CS-4 coding format with a single slot/frame gives an aggregate data rate of 21.55kbps,
with a slot data rate of 101.84 bits per slot, so requiring 81 TCH time slots, giving a packet data transmission
period of 46.73 milliseconds.
So taking the worst case of 109.05milliseconds for data transfer and allowing for signalling of 8 timeslots
per second for the SACCH which adds another 5 milliseconds, plus other signalling of approximately 10ms,
gives a total 125ms Mobile Station transmission per HTTP post. So with 6 updates per hour this gives a 0.75
seconds RF transmission time in an hour, and with an allowance of 1 second per 1000 seconds normalised
to an hour of 3.6 seconds per hour, the device uplink RF transmissions are well within the duty cycle
requirement.
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