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ii	LSTR.CONF-to-L.1071 (2025-06)
	LSTR.CONF-to-L.1071 (2025-06)	i
Technical Report ITU-T LSTR.CONF-to-L.1071
Guidance on conformity assessment of ICT goods/products to standards according to ITU-T L.1071/ETSI ES 204 082
[bookmark: _Toc129535244][bookmark: _Toc165484969][bookmark: _Toc168411025][bookmark: _Toc172722693][bookmark: _Toc207023494][bookmark: _Toc208410406]1	Scope
This Technical Report describes the conformance testing checklist of [ITU-T L.1071]. More specifically, it provides additional explanations and a checklist for implementors on complying with the technical requirements for standards and products regarding environmental information in digital product passports.
[bookmark: _Toc401158819][bookmark: _Toc129535245][bookmark: _Toc165484970][bookmark: _Toc168411026][bookmark: _Toc172722694][bookmark: _Toc207023495][bookmark: _Toc208410407]2	References
[ITU-T L.1015]	Recommendation ITU-T L.1015 (2019), Criteria for evaluation of the environmental impact of mobile phones.
[ITU-T L.1020]	Recommendation ITU-T L.1020 (2018), Circular economy: Guide for operators and suppliers on approaches to migrate towards circular ICT goods and networks.
[ITU-T L.1070]	Recommendation ITU-T L.1070 (2023), Global digital sustainable product passport opportunities to achieve a circular economy.
[ITU-T L.1071]	Recommendation ITU-T L.1071 (2024), A model for digital product passport information on sustainability and circularity.
[bookmark: _Toc401158820][bookmark: _Toc129535246][bookmark: _Toc165484971][bookmark: _Toc168411027][bookmark: _Toc172722695][bookmark: _Toc207023496][bookmark: _Toc208410408]3	Definitions
[bookmark: _Toc401158821][bookmark: _Toc129535247][bookmark: _Toc165484972][bookmark: _Toc168411028][bookmark: _Toc172722696][bookmark: _Toc207023497][bookmark: _Toc208410409]3.1	Terms defined elsewhere
This Technical Report uses the following terms defined elsewhere:
[bookmark: _Toc401158822][bookmark: _Toc115839748][bookmark: _Toc165484973][bookmark: _Toc168411029][bookmark: _Toc172722697][bookmark: _Toc401158823][bookmark: _Toc129535249]3.1.1	circular economy [ITU-T L.1071]: An economy closing the loop between different life cycles through design and corporate actions/practices that enable activities like reuse, refurbishment, remanufacture and recycling in order to use raw materials, goods and waste in a sustainable and efficient way.
NOTE 1 – The circular economy concept distinguishes between technical and biological cycles, the circular economy is a continuous, positive development cycle. It preserves and enhances natural capital, optimizes resource yields, and minimizes system risks by managing finite stocks and renewable flows, while reducing waste streams.
NOTE 2 – Definition adapted from [b-ITU-T L.1022], [b-ITU-T L.1020] and [b-ITU-T L.1604].
3.1.2	compliance [b-ITU-T X.1400]: Adherence to specified requirements.
3.1.3	conformity assessment [b-ISO/IEC 17000]: Demonstration that specified requirements relating to a product, process, system, person or body are fulfilled.
3.1.4	digital product passport [ITU-T L.1070]: A structured collection of product-specific data conveyed through a unique identifier.
NOTE – Definition based on European Commission document [b-EC].
3.1.5	environmental information [ITU-T L.1071]: The information related to environmental aspects, eco-design and circularity of information and communication technology goods.
NOTE 1 – Environmental information, in general, is a much wider concept than what is defined here; however, for this Recommendation, the term "environmental information" is defined in the context of information to be presented in the digital product passport.
NOTE 2 – This can be part of a sustainability claim in the context of UNECE B2B DPP [b-UNECE-2] and Recommendation 49 [b-UNECE-4].
[bookmark: OLE_LINK3]3.1.6	global digital sustainable product passport [ITU-T L.1070]: The subset of a digital product passport, global in regional scope, focused on environmental sustainability aspects.
3.1.7	information transparency [ITU-T L.1070]: Clarity about relevant details needed for a decision or an assessment.
3.1.8	information verifiability [ITU-T L.1070]: The ability to review, inspect, audit, test to establish, document and confirm the veracity of an assertion.
3.1.9	product [b-EC]: Any physical good that is placed on the market or put into service.
NOTE – ICT goods are ICT products.
3.1.10	product operator [ITU-T L.1070]: Any actor that can transform and supply modified products and therefore can supply the information a digital product passport conveys about them, as a result of manufacture or other operations.
NOTE – These other operations could be packaging, configuration, maintenance, repair, upgrade, refurbishment, remanufacturing or recycling.
3.1.11	sustainability claim [b-UNECE-3]: A specific statement or assertion about a product, made with a structured data format, regarding its sustainability, providing details about the metrics, thresholds, and evidence supporting the claim.
NOTE – Adapted from [b-UNECE-4] and [b-UNECE-3].
[bookmark: _Toc207023498][bookmark: _Toc208410410]3.2	Terms defined in this Technical Report
None.
[bookmark: _Toc165484974][bookmark: _Toc168411030][bookmark: _Toc172722698][bookmark: _Toc207023499][bookmark: _Toc208410411]4	Abbreviations and acronyms
This Technical Report uses the following abbreviations and acronyms:
B2B	Business to Business
DPIS	Digital Product Information System
DPP	Digital Product Passport
FAIR	Findable, Accessible, Interoperable and Reusable
GDSPP	Global Digital Sustainable Product Passport
JSON-LD	JavaScript Object Notation for Linked Data
URI	Uniform Resource Identifier
[bookmark: _Toc129535250][bookmark: _Toc165484975][bookmark: _Toc168411031][bookmark: _Toc172722699][bookmark: _Toc207023500][bookmark: _Toc208410412][bookmark: _Toc401158824]5	Conventions
Digital product information is often referred to as a "digital product passport" (DPP), which in this Report is equivalent to the terms "global digital sustainable product passport" (GDSPP) or "digital product information system" (DPIS) used in literature about this topic.
[bookmark: _Toc129535251][bookmark: _Toc165484976][bookmark: _Toc168411032][bookmark: _Toc172722700][bookmark: _Toc207023501][bookmark: _Toc208410413]6	Background
Access to digital information about products, and specifically, access to product information about the circularity and environmental sustainability of information and communication technology (ICT) products, can inform and facilitate many processes.
A set of international standards provides guidance and a framework for implementing circularity across the lifecycle of ICT goods. Several of these define and use metrics and target values (reference values) related to ICT products, which, when included as information items in a DPP, would facilitate the assessment of alignment with these standards.
Expressing the environmental requirements (provisions) of a standard in tabular format, as well as product information (characteristics) in a comparable tabular format, can facilitate the comparison and checking of a product's environmental characteristics with respect to a standard.
To address this, ITU and ETSI developed [ITU‑T L.1070] and the technically aligned [b‑ETSI TS 103 881] to explore the opportunities for a GDSPP to achieve a circular economy and [ITU-T L.1071] and the technically aligned [b‑ETSI ES 204 082] on an information model for digital product information on sustainability and circularity.
This Technical Report provides guidelines for the application of [ITU-T L.1071] and [b-ETSI ES 204 082] to existing standards and product information. It can help standards developers and product designers agree on useful, structured product details that relate products to standards for manual and automated alignment checking.
[bookmark: _Hlk42074644]The current report is intended as a complement to [ITU-T L.1071] and [b-ETSI ES 204 082]. Its detailed purpose is to:
–	Assist standards developers or users in mapping standards or specifications, with provisions about products, to information and data, represented as a data template or table about that standard according to [ITU-T L.1071] and [b-ETSI ES 204 082].
–	Assist product designers in mapping environmental information about a product to information and data, represented as a data template or table about that product (characteristics) according to [ITU-T L.1071] and [b-ETSI ES 204 082].
–	Assist product alignment checking to a standard, according to [ITU-T L.1071] and [b‑ETSI ES 204 082], following a structured procedure.
[bookmark: _Toc207023502][bookmark: _Toc208410414]7	Existing product-related standards relevant to ICT goods
The following is a selection of product-related standards that can apply to [ITU-T L.1071] and [b‑ETSI ES 204 082]:
•	[b-ITU-T L.1000] – Universal power adapter and charger solution for mobile terminals and other handheld ICT devices
–	Defines a universal power adapter for mobile and handheld ICT devices, aimed at reducing electronic waste and energy consumption.
•	[b-ITU-T L.1001] – External universal power adapter solutions for stationary ICT devices
–	Specifies universal adapter solutions for stationary ICT devices, promoting sustainability and energy efficiency.
•	[b-ITU-T L.1002] – External universal power adapter solutions for portable ICT devices
–	Provides guidelines for universal power adapters for portable ICT devices, ensuring interoperability and waste reduction.
•	[b-ITU-T L.1010] – Green battery solutions for mobile phones and other handheld ICT devices
–	Provides guidelines for environmentally friendly battery solutions, emphasizing energy efficiency, recyclability and reduced environmental impact for mobile phones and other handheld ICT devices.
[bookmark: _Toc207023503][bookmark: _Toc208410415]8	Requirements about digital product information
We briefly describe two joint ITU-T and ETSI standards on this topic that are the basis for this report.
[bookmark: _Toc207023504][bookmark: _Toc208410416]8.1	ITU-T L.1070/ETSI TS 103 881 requirements
[ITU-T L.1070] and [b-ETSI TS 103 881] present, in terms of environmental sustainability and a global perspective:
•	The description of the scope of the DPP.
•	The description of DPP opportunities.
•	The definition of the required ICT product types to consider in DPPs.
•	The definition of required principles and properties of digital product information in DPPs.
•	The feasibility of implementing these opportunities in a global DPP system.
They are intended to be the basis for other DPP standards about detailed information models for ICT products, specific ICT product categories and regional and global DPP standards.
They specify a DPP for information and communication technology (ICT) products to be represented in digital format. It describes the opportunities and benefits of including information relevant to environmental sustainability, focusing on circularity and transparency. Also, it describes challenges and digitalization considerations at different stages of the ICT product lifecycle and for different actors in the CE, desirable properties of DPP data, and the specification of what constitutes a product for the purposes of a DPP.
A summary of some relevant ITU-T L.1070/ETSI TS 103 881 details:
1)	The definition of the term product operator from a circular economy perspective.[footnoteRef:1] [1: 	Product operator combines the concept of 'economic operator' in the manufacturing or start of use stages, and 'independent operator' during the use stage, in the EU regulation [b-EC-ESPR2024].] 

2)	Provisions (requirements) about desirable properties of product information:
•	Among the desirable principles, product information shall implement measures to apply the following principles: digitalization, data FAIR (findability, accessibility, interoperability, and reusability), usefulness, accuracy, inclusivity, transparency, accountability, standardization, information privacy and information protection.
•	Among the data quality properties, provision of guarantees to ensure that bad things do not happen shall implement measures to apply the following: accessibility, free access to relevant information, persistency, authenticity, identifiability, composability, integrity, verifiability and traceability.
•	Information should be accurate and valid.
•	Regarding the accuracy of information attributes, while some environmental information in ICT products would remain static (unchanged), other information changes during a lifespan as the product changes to keep it precise and up-to-date (latency). The two categories of attributes have the following issues to consider:
–	Static, when products are placed in the market;
–	Dynamic, modifiable product details that remanufacturers, refurbishers and repairers can change as they perform CE activities.
•	Regarding accessibility and longevity (persistence), information can be encoded as data placed by the following methods.
–	In a data carrier on the product;
–	Inside the product or packaging;
–	Online.
3)	Definition of the product: A DPP shall refer to the following non-exhaustive list of product types:
•	Individual ICT product: Such as a serialized or customized individual ICT product item.
•	Collective ICT product: An ICT product batch or model with common characteristics for multiple product items.
•	Modular ICT product: An ICT product that combines a container product (e.g., rack, chassis) with included modules (ICT products) that can easily be replaced or added.
•	Replaceable parts (products): Such as batteries, display modules or consumables like print cartridges.
•	Accessory products: Such as cables and keyboards.
4)	Customization and change:
•	While new or remanufactured consumer or industrial ICT products are produced in large quantities with identical features, therefore represented by a DPP in common, customized (modified) products (as a result of reconfiguration, repair, refurbishment, incorporating new, modified or second-hand pieces) tend to acquire unique environmental characteristics and may require individual DPPs to accurately reflect them.
•	Circularity and a long lifespan imply processes that modify products that make these unique.
•	A DPP for a new product item should relate to the previous or initial (model or batch, collective) DPP.
•	DPPs can be linked and provide information about compliance with regulations and standards that can be checked digitally. This is the basis for the following standard.
[bookmark: _Toc207023505][bookmark: _Toc208410417]8.2	ITU-T L.1071/ETSI ES 204 082 requirements
[ITU-T L.1071] and [b-ETSI ES 204 082] present, in terms of environmental sustainability and a global perspective:
•	Related regional and global DPP standards;
•	An overview of information requirements raised from existing environmental standards;
•	Mapping of requirements to an information model to express:
–	Environmental information about a product; and
–	environmental information templates about a standard.
They propose mapping environmental information to digital data or as a table for digitalized conformance statements and checking the alignment to ICT standards.
They provide a feasibility analysis of implementing these information items in a global DPP system.
They provide a basis for expressing circularity and environmental sustainability information about products and standards.
They propose environmental information that shall be expressed as "sustainability verifiable claims" following the UN B2B DPP data model.
[bookmark: _Toc207023506][bookmark: _Toc208410418]9	Mapping of specifications to information and data: template about a standard
A standard including product-related environmental information requirements can be translated into a set of environmental information templates. This set can be digitalized as:
•	A human-readable table, or
•	Machine-readable data, e.g., JSON-LD linked data as proposed by [b‑UNECE-3].
[ITU-T L.1071] proposes the following human-readable table to describe provisions in a standard regarding product-related environmental requirements. The table can be represented as a set of table rows, one or several per provision.
Table 1 – Environmental information template about a standard [ITU-T L.1071]
	[bookmark: _Hlk198116949]Topic
	Standard or regulation
	Source/Criteria reference
	Reference/Benchmark metric
	Requirement level on the reference standard
	Expected evidence
	Description

	Code/name from vocabulary
	Source uniform resource identifier (URI)
	Criteria URI
	Name
	Value
	Unit
	Accuracy
	Either: mandatory, recommended, optional
	
	

	Column #: 1
	2
	3
	4
	5
	6
	7
	8
	9
	10


The application of this table template to several product-related standards is described in clause 12.
[bookmark: _Toc207023507][bookmark: _Toc208410419]10	Mapping of products to information and data: Description of a product
Digital product information, such as a product DPP, can include a set of product-related information instances of environmental information templates to describe environmental information about a product (characteristics), with a structure similar to the previous information about a standard to facilitate comparison.
Similarly to standards information, product-related information can be digitalized as:
•	A human-readable table, or
•	Machine-readable data, e.g., JSON-LD linked data, as proposed by [b‑UNECE-3].
[ITU-T L.1071] proposes the following human-readable table to describe product-related environmental information (characteristics), which can be represented as a set of table rows, one or several per data point.
Table 2 – Environmental information table about a product [ITU-T L.1071]
	Topic
	Standard or regulation
	Criteria reference
	Environmental information/Claimed values
(Metric)
	Conformity
	Rationale

	Code/name from vocabulary
	Source URI
	Criteria URI
	Name
	Value
	Unit
	Accuracy
	Reference/
Benchmark value
	Source for the reference value/
Benchmark reference to evidence to value
	Conformance indicator 
(Boolean)
	Expected evidence
	Reference to conformity evidence
	Description

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13


Table 2 details a specific product metric in columns 4–7, related to a standard or regulation in columns 1–3, with conformity details in columns 8–12 and a description of the rationale in column 13.
Table 3 in [ITU-T L.1071] provides an example of a compact table when some of the items in Table 2 are not relevant from a conformance point of view (e.g., reference value and conformity evidence).
Table 3 – Example of a simple compact environmental information table about a product [ITU-T L.1071]
	Topic: Code/name from vocabulary
	Source
	Name
	Value
	Unit
	Description

	Recycled content: steel
	ITU-T L.1015, 
EN 45557, 
ISO 14021: 2016
	Recycled content: steel
	30
	%
	Assessment based on EN 45557

	1
	2
	3
	4
	5
	6


In this document, columns in Tables 1, 2, and 3 have been coloured to highlight the four different categories of columns that can be related and matched between standard-related and product-related tables:
Table 4 – Colouring for column categories in previous tables
	Tables
	Standard or regulation
	Product metric in columns
	Conformity details
	Description of the rationale

	1
	1, 2, 3, 8
	4, 5, 6, 7
	9
	10

	2
	1, 2, 3
	4, 5, 6, 7
	8, 9, 10, 11, 12
	13

	3
	1, 2
	3, 4, 5
	6 (descriptive)
	6


Clause 13 provides examples of the test product in tabular format, the UNTP B2B DPP JSON-LD format of the current draft 0.5.0 [b-UNECE-1], and a demo UNTP B2B DPP example.
[bookmark: _Toc207023508][bookmark: _Toc208410420]11	Product alignment checking against a standard
Comparing the information table about a selected standard with the set of information table about a selected product (DPP) can help check and verify product alignment to that standard. For instance, alignment checking of a specific universal power adapter product model with a DPP, against [b‑ITU‑T L.1000].
To assess a product's alignment or conformity to a given environmental standard, it is necessary to systematically compare its environmental attributes (Table 2 or 3) against the requirements specified in the standard (Table 1). This process involves identifying relevant criteria, matching product information values to standard benchmarks, evaluating alignment and validating with supporting evidence.
The first step is to identify both the relevant environmental criteria from the product information and the standard to compare:
•	Standard: Table 1 about that standard should be obtained or prepared, including for all provisions represented as rows, the set of required values for environmental topics, reference/benchmark metrics, expected values and expected evidence.
•	Product: Table 2, or the compact Table 3, about that product should be prepared, including all product environmental information items matching the rows in Table 1. This information will be extracted from the product's information source (DPP). This table represents all product-related environmental information as it applies to the standard under comparison.
Once the relevant information about a product and a standard is available, the standard's reference metrics (Table 1) can be compared with the product's environmental metrics (Table 2 or 3). This involves:
Cell values in columns 1–3 of Table 1 for a topic shall match those in columns 1–3 of Table 2 (or columns 1–2 of Table 3). For each matching pair of rows in the standard and the product tables:
•	Cell values in columns 4–7 of Table 1 for a metric shall be compared with those in columns 4–7 of Table 2 (or columns 3–5 of Table 3). The comparison of values, considering the units of measurement, the precision of reported values and the level of accuracy, is sufficient to assess conformity for that row.
•	Cell values in column 8 of Table 1 indicate the requirement level, and column 9 indicates the expected evidence. The expected evidence value shall be compared with the cell value in column 11 of Table 2 (or column 6 of Table 3). The standard may specify any required forms of evidence, such as test reports, third-party certifications or environmental assessments. The product's cells should include or refer to these supporting evidence documents to allow verification (column 12 of Table 2). If the necessary evidence is missing or insufficient, alignment or conformity may not be confirmed, and further verification may be required.
A direct comparison of each matching topic row about a product and a standard, considering:
the following metrics, determines whether the product meets, exceeds, or falls short of the expectations for that topic (row):
•	The product's values compared to the reference values specified in the standard;
•	The related evidence in the product compared to the expected evidence in the standard;
•	Considering the requirement level in the standard,
A conformance indicator, such as a Boolean (Yes/No), can represent the product's compliance for that row.
After comparing each matching row, the product's alignment or conformity status can be evaluated based on the extent to which the product meets the standard's requirements.
When the product's environmental performance topics (rows) meet or surpass the required values for all the "mandatory" (requirement level) table rows about the standard, the product is considered aligned with that standard. Conversely, if the product does not meet the reference values for all the mandatory rows, it is classified as non-aligned or non-conformant.



[bookmark: _Toc129535252][bookmark: _Toc165484977][bookmark: _Toc168411033][bookmark: _Toc172722701][bookmark: _Toc207023509][bookmark: _Toc208410421]12	Tables for several product-related standards
Tables 5-8 exemplify the application of ITU-T L.1071 Table 1 template to several ITU-T standards.
Table 5 provides details on testing the mandatory and optional features of [b-ITU-T L.1000] according to the criteria in [ITU-T L.1071].
	Table 5 – ITU-T L.1071 template about standard ITU-T L.1000

	Topic
	Standard or regulation
	Source/Criteria reference
	Reference/Benchmark metric
	Requirement level on the reference standard
	Expected evidence
	Description

	Code/name from vocabulary
	(Source URI)
	(Criteria URI)
	Name
	Value
	Unit
	Accuracy
	
	
	

	No-load power consumption: mobileTerminal.noLoad.MaxPowerConsumption
	ITU‑T L.1000[footnoteRef:2] [2: 	Less readable but more precise as a URI: https://www.itu.int/rec/T-REC-L.1000/] 

	Clause 6.2.1[footnoteRef:3] [3: 	Less readable but more precise as a URI: https://www.itu.int/rec/T-REC-L.1000/#6.2.1] 

	No‑load power consumption
	0.03
	W
	Empty
	Mandatory
	Test report verifying the power adapter's no‑load consumption is ≤ 0.03 W
	The adapter should minimize standby energy usage to reduce both energy waste and greenhouse gas emissions.

	Output power in active mode: mobileTerminal.output PowerActiveMode.Pno
	ITU‑T L.1000
	Clause A.2.3
	Load (active mode) efficiency
Pno: output power of power adapter in active mode
	Annex A
	–
	Empty
	Mandatory
	Measurement data confirming compliance with the conditions in ITU-T L.1000
	Ensures minimal power dissipation while delivering current, improving overall energy efficiency.

	Power efficiency with load: mobileTerminal.loadEfficiency.LowC
	ITU‑T L.1000
	Clause 6.2.2
	Average charging efficiency (active mode), output current < 550 mA
	0.0626 × ln(Pno) + 0.622
	Per unit
	Empty
	Mandatory
	Efficiency test data confirming compliance with the formula in ITU-T L.1000
	Ensures minimal power dissipation while delivering current, improving overall energy efficiency.

	Power efficiency with load: mobileTerminal.loadEfficiency.HighC
	ITU‑T L.1000
	Clause 6.2.2
	Average charging efficiency (active mode), output current ≥ 550 mA
	0.075 × ln(Pno) + 0.561
	Per unit
	Empty
	Mandatory
	Efficiency test data confirming compliance with the formula in ITU‑T L.1000
	Ensures minimal power dissipation while delivering current, improving overall energy efficiency.

	Renewable energy sources for chargers and mobile phones and related ICT devices: mobileTerminal.renewable
	ITU‑T L.1000
	Clause 6.2.3
	Renewable energy sources for chargers and mobile/ICT devices
	–
	–
	Empty
	Recommended
	Documentation demonstrating compatibility with solar, wind or other renewable energy inputs; design notes on battery stress/thermal management
	Compatibility with solar, wind or other renewable energy inputs; design to avoid battery stress/thermal management from sun exposure.

	Safety requirements: mobileTerminal.safety
	ITU‑T L.1000
IEC 60950-1
	Clause 6.3
Clause 2.5
	Safety requirements (IEC 60950‑1, ITU‑T K.74 references, national regulations override)
	Presence
	Safety circuit
	Empty
	Mandatory
	Safety certification (e.g., IEC test reports), documentation of circuit protection measures
	Power adapters must include safety circuit to prevent excessive heating and leakage current or a fire ignition in fault conditions. Adapter and cable not to harm human body during normal/abnormal usage.

	EMC requirements: mobileTerminal.emc
	ITU‑T L.1000
	Clause 6.4
	EMC requirements (CISPR 32/35, ITU‑T K.74, ITU‑T K.136, ITU‑T K.137, national regulations override)
	–
	–
	Empty
	Mandatory
	EMC compliance reports or certifications (e.g., CISPR 32, CISPR 35 test results)
	Adapter must not cause excessive electromagnetic emissions and must be immune to typical electromagnetic interference in its environment.

	Resistibility requirements: mobileTerminal.resistibility
	ITU‑T L.1000
	Clause 6.5
	Resistibility to overvoltage/overcurrent (ITU‑T K.21, ITU‑T K.66)
	–
	–
	Empty
	Mandatory
	Test results verifying compliance with ITU‑T K.21/K.66 or equivalent national standards
	Ensures the device withstands voltage surges and other electrical anomalies without failure or hazard.

	Eco-environmental specification: mobileTerminal.ecoEnvironmental
	ITU‑T L.1000
ISO 14040
ISO 14044
IEC 62430
	Clause 6.6
–
–
–
	Eco‑environmental Life cycle analysis (LCA):
ISO 14040
ISO 14044
IEC 62430
	Presence
	–
	Empty
	Recommended
	LCA report (ISO 14040/44), compliance with IEC 62430
	Environmental criteria according to guidance in ITU‑T L.1020, and other standards.

	[bookmark: _Toc508144017][bookmark: _Toc10820464]Eco-environmental specification: mobileTerminal.ecoDesign
	ITU‑T L.1000
	Clause 6.6.1
	Eco‑environmental (design for circularity, low impact)
	–
	–
	Empty
	Recommended
	Follow guidelines in IEEE 1680, MPPI, eco-specifications in ITU-T L.1015
	Encourages eco‑design to reduce overall environmental impact across the life cycle, including materials, packaging, and end‑of‑life management.

	Lifetime: mobileTerminal.lifetime
	ITU‑T L.1000
	Clause 6.6.2
	Product lifetime
	5
	Years
	Empty
	Recommended
	Warranty statements, reliability testing results, or design documentation showing expected lifespan, presence of spare or replacement parts
	A longer power adapter lifetime for waste reduction and raw material usage by ensuring that chargers are not replaced prematurely.

	Common features: mobileTerminal.outputVoltageCurrent
	ITU‑T L.1000
	Annex A
Clause A.2.3
	DC output (or higher via USB‑C PD)
	5.0
	V
	±5%
	Mandatory
	Measurement data demonstrating that output voltage remains within ±5% under normal operation (AC nominal voltage 100 V and 240 V, nominal frequency 50 Hz and 60 Hz)
	A universal charger must supply 5 V ±5% (or use USB‑C Power Delivery protocols for higher voltages), ensuring compatibility with most mobile and handheld ICT devices.



	Table 6 – ITU-T L.1071 template about standard ITU-T L.1001

	Topic
	Standard or regulation
	Source/Criteria reference
	Reference/Benchmark metric
	Requirement level on the reference standard
	Expected evidence
	Description

	Code/name from vocabulary
	Source URI
	Criteria URI
	Name
	Value
	Unit
	Accuracy
	
	
	

	Power adapter interface
	ITU-T L.1001
	Clause 7.1
	Voltage regulation
	±5%
	V
	Empty
	Mandatory
	Test reports verifying voltage compliance
	The universal power adapter (UPA) must maintain output voltage within ±5% of the rated voltage.

	Category 1a – Voltage
	ITU-T L.1001
	Clause 7.1.1
	Output voltage
	5
	V
	Empty
	Mandatory
	Voltage test report
	The UPA must provide a stable 5V output.

	Category 1a – Current
	ITU-T L.1001
	Clause 7.1.1
	Output current
	1
	A
	Empty
	Mandatory
	Current measurement report
	The UPA must supply up to 1A.

	Category 1a – Power
	ITU-T L.1001
	Clause 7.1.1
	Output power
	5
	W
	Empty
	Mandatory
	Power efficiency test report
	The UPA must provide 5W power output.

	Category 1b – Voltage
	ITU-T L.1001
	Clause 7.1.1
	Output voltage
	5
	V
	Empty
	Mandatory
	Voltage test report
	The UPA must provide a stable 5V output.

	Category 1b – Current
	ITU-T L.1001
	Clause 7.1.1
	Output current
	2.4
	A
	Empty
	Mandatory
	Current measurement report
	The UPA must supply up to 2.4A.

	Category 1b – Power
	ITU-T L.1001
	Clause 7.1.1
	Output power
	12
	W
	Empty
	Mandatory
	Power efficiency test report
	The UPA must provide 12W power output.

	Category 2a – Voltage
	ITU-T L.1001
	Clause 7.1.1
	Output voltage
	12
	V
	Empty
	Mandatory
	Voltage test report
	The UPA must provide a stable 12V output.

	Category 2a – Current
	ITU-T L.1001
	Clause 7.1.1
	Output current
	0.5
	A
	Empty
	Mandatory
	Current measurement report
	The UPA must supply up to 0.5A.

	Category 2a – Power
	ITU-T L.1001
	Clause 7.1.1
	Output power
	6
	W
	Empty
	Mandatory
	Power efficiency test report
	The UPA must provide 6W power output.

	Category 2b – Voltage
	ITU-T L.1001
	Clause 7.1.1
	Output voltage
	12
	V
	Empty
	Mandatory
	Voltage test report
	The UPA must provide a stable 12V output.

	Category 2b – Current
	ITU-T L.1001
	Clause 7.1.1
	Output current
	1
	A
	Empty
	Mandatory
	Current measurement report
	The UPA must supply up to 1A.

	Category 2b – Power
	ITU-T L.1001
	Clause 7.1.1
	Output power
	12
	W
	Empty
	Mandatory
	Power efficiency test report
	The UPA must provide 12W power output.

	Category 2c – Voltage
	ITU-T L.1001
	Clause 7.1.1
	Output voltage
	12
	V
	Empty
	Mandatory
	Voltage test report
	The UPA must provide a stable 12V output.

	Category 2c – Current
	ITU-T L.1001
	Clause 7.1.1
	Output current
	2
	A
	Empty
	Mandatory
	Current measurement report
	The UPA must supply up to 2A.

	Category 2c – Power
	ITU-T L.1001
	Clause 7.1.1
	Output power
	24
	W
	Empty
	Mandatory
	Power efficiency test report
	The UPA must provide 24W power output.

	Category 2d – Voltage
	ITU-T L.1001
	Clause 7.1.1
	Output voltage
	12
	V
	Empty
	Mandatory
	Voltage test report
	The UPA must provide a stable 12V output.

	Category 2d – Current
	ITU-T L.1001
	Clause 7.1.1
	Output current
	3.3
	A
	Empty
	Mandatory
	Current measurement report
	The UPA must supply up to 3.3A.

	Category 2d – Power
	ITU-T L.1001
	Clause 7.1.1
	Output power
	40
	W
	Empty
	Mandatory
	Power efficiency test report
	The UPA must provide 40W power output.

	Category 2e – Voltage
	ITU-T L.1001
	Clause 7.1.1
	Output voltage
	12
	V
	Empty
	Mandatory
	Voltage test report
	The UPA must provide a stable 12V output.

	Category 2e – Current
	ITU-T L.1001
	Clause 7.1.1
	Output current
	5
	A
	Empty
	Mandatory
	Current measurement report
	The UPA must supply up to 5A.

	Category 2e – Power
	ITU-T L.1001
	Clause 7.1.1
	Output power
	60
	W
	Empty
	Mandatory
	Power efficiency test report
	The UPA must provide 60W power output.

	DC output plug
	ITU-T L.1001
ETSI TS 102 874-2
ETSI TS 102 874-3
ETSI TS 102 874-4
ETSI TS 102 874-5
ETSI TS 102 874-6
	Clause 7.1.2
	Connector type
	Various
	–
	Empty
	Mandatory
	Compliance verification
	The UPA must use standardized connectors based on ETSI standards.

	UPA input interfaces
	ITU-T L.1001
IEC 60038
	Clause 7.1.3
	AC voltage compliance
	Compliance
	IEC 60038
	Empty
	Mandatory
	Voltage test report
	The UPA must comply with IEC 60038 for AC voltage.

	AC connector at UPA side
	ITU-T L.1001
	Clause 7.1.4
	AC plug type
	C7
	–
	Empty
	Mandatory
	Connector compliance verification
	The UPA must use IEC 60320 C7 AC plug.

	DC output power interface
	ITU-T L.1001
	Clause 7.1.5
	Voltage regulation
	±5%
	V
	Empty
	Mandatory
	Voltage test report
	DC output voltage should stay within ±5% of nominal values.

	DC output power interface
	ITU-T L.1001
	Clause 7.1.5
	Ripple voltage
	≤2%
	V
	Empty
	Mandatory
	Oscilloscope measurements
	Ripple voltage should not exceed 2% of the rated voltage.

	DC output power interface
	ITU-T L.1001
	Clause 7.1.5
	Drooping characteristic
	Compliance
	Annex C
	Empty
	Mandatory
	Performance verification
	The UPA must comply with the drooping characteristic specifications.

	DC output power interface
	ITU-T L.1001
ETSI TS 102 874
	Clause 7.1.5
	Inrush current
	Compliance
	ETSI TS 102 874
	Empty
	Mandatory
	Performance test
	The UPA must meet inrush current limits as defined in ETSI standards.

	DC output power interface
	ITU-T L.1001
ETSI TS 102 874
	Clause 7.1.5
	Start-up characteristics
	Compliance
	ETSI TS 102 874
	Empty
	Mandatory
	Performance test
	The UPA must meet inrush current limits as defined in ETSI standards.

	Ripple voltage
	ITU-T L.1001
	Clause 7.1.6
	Ripple and noise voltage measurement
	≤2%
	V
	Empty
	Mandatory
	Oscilloscope measurements
	Ripple voltage should not exceed 2% of rated voltage.

	No-load power consumption 5 V
	ITU-T L.1001
IEC 62301
	Clause 7.2.1
	Power efficiency
	0.03
	W
	Empty
	Mandatory
	Efficiency test reports under IEC 62301
	No-load power consumption must be below 0.075W for 12V UPAs.

	No-load power consumption 12 V
	ITU-T L.1001
IEC 62301
	Clause 7.2.1
	Power efficiency
	0.075
	W
	Empty
	Mandatory
	Efficiency test reports under IEC 62301
	No-load power consumption must be below 0.075W for 12V UPAs.

	Power efficiency – Transitional
	ITU-T L.1001
EN 50563
	Clause 7.2.2
	No-load power
	0.15
	W
	Empty
	Mandatory
	Efficiency test reports with EN 50563
	Transitional requirement for power efficiency at no load.

	Power efficiency – Transitional 1a
	ITU-T L.1001
EN 50563
	Clause 7.2.2
	Average efficiency (25-100% load)
	68.2%
	%
	Empty
	Mandatory
	Efficiency test reports with EN 50563
	Transitional requirement for power efficiency at partial loads.

	Power efficiency – Transitional 1a
	ITU-T L.1001
EN 50563
	Clause 7.2.2
	Efficiency at 10% load
	58.2%
	%
	Empty
	Mandatory
	Efficiency test reports
	Minimum efficiency requirement at low loads.

	Power efficiency – Target 1a
	ITU-T L.1001
EN 50563
	Clause 7.2.2
	No-load power
	0.03
	W
	Empty
	Mandatory
	Efficiency test reports with EN 50563
	Target requirement for power efficiency at no load.

	Power efficiency – Target 1a
	ITU-T L.1001
EN 50563
	Clause 7.2.2
	Average efficiency (25-100% load)
	73.7%
	%
	Empty
	Mandatory
	Efficiency test reports
	Target requirement for power efficiency at partial loads.

	Power efficiency – Target 1a
	ITU-T L.1001
EN 50563
	Clause 7.2.2
	Efficiency at 10% load
	68.7%
	%
	Empty
	Mandatory
	Efficiency test reports
	Higher efficiency requirement at low loads.

	(equivalent for 1b..2e)
	
	
	
	
	
	Empty
	
	
	

	Safety compliance
	ITU-T L.1001
IEC 60950-1
	Clause 7.3.1
	Electrical safety
	Class II
	IEC 60950-1
	Empty
	Mandatory
	Compliance certificates
	The UPA must comply with IEC 60950-1 for electrical safety.

	Environmental resistance
	ITU-T L.1001
IEC 60068-2-38
	Clause 7.3.2
	Heat and humidity cycle test
	Pass
	IEC 60068-2-38
	Empty
	Mandatory
	Environmental test reports under 60068-2-38
	The UPA should pass IEC 60068-2-38 environmental tests.

	EMC compliance: emission
	ITU-T L.1001
CISPR 22
	Clause 7.4
	Electromagnetic compatibility emission
	Compliance
	CISPR 22
	Empty
	Mandatory
	EMC test reports
	The UPA must meet CISPR 22 emission standards.

	EMC compliance: immunity
	ITU-T L.1001
CISPR 24
	Clause 7.4
	Electromagnetic compatibility immunity
	Compliance
	CISPR 24
	Empty
	Mandatory
	EMC test reports
	The UPA must meet CISPR 24 emission standards.

	Resistibility
	ITU-T L.1001
ITU-T K.44
	Clause 7.5
	Overvoltage protection
	Compliance
	ITU-T K.44
	Empty
	Mandatory
	Test reports on overvoltage protection
	The UPA must meet ITU-T K.44 requirements for resistibility.

	Resistibility
	ITU-T L.1001
ITU-T K.21
	Clause 7.5
	Overvoltage protection
	Compliance
	ITU-T K.21
	Empty
	Mandatory
	Test reports on overvoltage protection
	The UPA must meet ITU-T K.21 requirements for resistibility.

	Ecodesign
	ITU-T L.1001
	Clause 7.6.1.2
	Weight maximum
	70g
	g
	Empty
	Mandatory
	Weight measurement report
	A 5W-6W UPA should not exceed 70g.

	(equivalent for 12, 24, 40, 60 W)
	
	
	
	
	
	Empty
	
	
	

	Life expectancy
	ITU-T L.1001
	Clause 7.6.2
	Expected operational lifetime
	10
	Years
	Empty
	Mandatory
	Environmental stress test reports
	The UPA should last at least 10 years under normal conditions.



	Table 7 – ITU-T L.1071 template about standard ITU-T L.1002

	Topic
	Standard or regulation
	Source/Criteria reference
	Reference/Benchmark metric
	Requirement level on the reference standard
	Expected evidence
	Description

	Code/name from vocabulary
	Source URI
	Criteria URI
	Name
	Value
	Unit
	Accuracy
	
	
	

	Voltage/current definitions
	ITU‑T L.1002
	Clause 7.1.1
	Voltage after source switch-on
	Recommended value per UPA category (5‑20 V)
	V
	±5%
	Mandatory
	Voltage measurement report
	Defines that UPAs shall achieve and maintain the rated output voltage (within ±5%) within 3 s under all load conditions.

	Small 1 – Voltage 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Small 1 – Voltage
	5
	V
	Nominal
	Mandatory
	Specification sheet
	Nominal output voltage for the Small 1 category UPAs (mobile/handheld devices not covered by ITU-T L.1000).

	Small 1 – Current 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Small 1 – Current
	1.5 to 3
	A
	Range
	Mandatory
	Product specification
	Rated output current range for the Small 1 category UPAs.

	Small 1 – Power 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Small 1 – Power
	7.5 to 15
	W
	Range
	Mandatory
	Specification data
	Output power range for the Small 1 category UPAs.

	Small 2 – Voltage 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Small 2 – Voltage
	12
	V
	Nominal
	Mandatory
	Specification data
	Nominal output voltage for the Small 2 category UPAs (netbooks, tablets).

	Small 2 – Current 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Small 2 – Current
	2.5
	A
	Nominal
	Mandatory
	Specification data
	Rated output current for the Small 2 category UPAs.

	Small 2 – Power 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Small 2 – Power
	30
	W
	Nominal
	Mandatory
	Specification data
	Output power for the Small 2 category UPAs.

	Small 3 – Voltage 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Small 3 – Voltage
	20
	V
	Nominal
	Mandatory
	Specification data
	Nominal output voltage for the Small 3 category UPAs (thin notebooks).

	Small 3 – Current 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Small 3 – Current
	2.25
	A
	Nominal
	Mandatory
	Specification data
	Rated output current for the Small 3 category UPAs.

	Small 3 – Power 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Small 3 – Power
	45
	W
	Nominal
	Mandatory
	Specification data
	Output power for the Small 3 category UPAs.

	Medium – Voltage 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Medium – Voltage
	20
	V
	Nominal
	Mandatory
	Specification data
	Nominal output voltage for the Medium category UPAs (low‑end laptops).

	Medium – Current 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Medium – Current
	3
	A
	Nominal
	Mandatory
	Specification data
	Rated output current for the medium category UPAs.

	Medium – Power 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Medium – Power
	60
	W
	Nominal
	Mandatory
	Specification data
	Output power for the medium category UPAs.

	Big – Voltage 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Big – Voltage
	20
	V
	Nominal
	Mandatory
	Specification data
	Nominal output voltage for the big category UPAs (high‑end laptops).

	Big – Current 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Big – Current
	4.25
	A
	Nominal
	Mandatory
	Specification data
	Rated output current for the big category UPAs.

	Big – Power 
	ITU‑T L.1002
	Clause 7.1.1 Table 1
	Big – Power
	85
	W
	Nominal
	Mandatory
	Specification data
	Output power for the big category UPAs.

	Output DC plug and connectors
	ITU‑T L.1002
	Clause 7.1.2
	DC plug and connector types
	Barrel connector for 12 V/20 V or USB Type‑C compliant
	N/A
	N/A
	Recommended
	Connector specification test report implementing IEC 62680-1-2, IEC 62680-1-3, IEC 63002
	Specifies acceptable connector types for UPAs to ensure interoperability and proper electrical performance.

	Output DC plug and connectors
	ITU‑T L.1002
	Clause 7.1.2
	Third wire for signalling
	True
	bool
	Binary
	Recommended
	Connector specification implementing IEC TS 62700
	Specifies acceptable connector types for UPAs for adaptation between the power source and ICT devices.

	DC cables
	ITU‑T L.1002
IEC 60950-1
	Clause 7.1.3
	DC cable requirements
	Minimum cable length >1.7 m for 12 V/20 V; voltage loss <0.75 V
	m; V
	Voltage loss <0.75 V
	Mandatory
	Cable measurement test report with IEC 60950-1, ITU-T L.1005 tests 3.2, 3.3
	Ensures that DC cables are long enough for ergonomic design and have low voltage drop under rated current.

	DC cables
	ITU‑T L.1002
	Clause 7.1.3
	UPA side barrel connector 12 V internal diameter
	1.95
	mm
	Empty
	Mandatory
	Connector measurement
	Ensures that UPA side barrel connector meet measurements.

	DC cables
	ITU‑T L.1002
	Clause 7.1.3
	UPA side barrel connector 12 V external diameter
	4.95
	mm
	Empty
	Mandatory
	Connector measurement
	Ensures that UPA side barrel connector meet measurements.

	DC cables
	ITU‑T L.1002
	Clause 7.1.3
	UPA side USB-C connector external diameter
	True
	bool
	Binary
	Mandatory
	Connector compliance report with IEC 62680-1-2, IEC 62680‑1‑3, IEC 63002
	Ensures that UPA side USB-C connector meet measurements.

	UPA input interfaces
	ITU‑T L.1002
IEC 60038
	Clause 7.1.4
	UPA Input Interface IEC 60038 compliance
	True
	bool
	Binary
	Mandatory
	Interface conformity report with IEC 60038
	Requires the UPA input interface to adhere to international AC voltage and frequency standards as defined in IEC 60038.

	AC connector at UPA side
	ITU‑T L.1002
IEC 60320‑1
	Clause 7.1.5
	AC connector requirements
	True
	bool
	Binary
	Mandatory
	Connector certification compliance with IEC 60320‑1 types C6, C8 and C14
	Specifies that for UPAs with detachable AC cables, the AC connector at the input must meet IEC 60320‑1.

	DC output power interface characteristics
	ITU‑T L.1002
	Clause 7.1.6
	DC output power interface
	Voltage regulation maximum
	%
	±5% regulation
	Mandatory
	Power interface test reports under clause 6.3 of IEC 62684
	Sets the electrical performance requirements for output voltage regulation characteristics on the DC output of UPAs.

	DC output power interface characteristics
	ITU‑T L.1002
	Clause 7.1.6
	DC output power interface
	Ripple voltage maximum
	% p‑p
	4% p-p ripple
	Mandatory
	Power interface test reports under clause 6.3 of IEC 62684
	Sets the electrical performance requirements for output voltage ripple characteristics on the DC output of UPAs.

	No‑load power consumption
	ITU‑T L.1002
IEC 62301
	Clause 7.2.1
	No‑load power consumption for smaller UPAs maximum
	0.1
	W
	Per IEC 62301 test method
	Mandatory
	Power consumption test report with IEC 62301 with AC and DC cables with the product in EN 50563
	Specifies the maximum allowable no‑load power consumption for different UPA classes as given in Clause 7.2.2 Table 3.

	No‑load power consumption
	ITU‑T L.1002
IEC 62301
	Clause 7.2.1
	No‑load power consumption for larger UPAs maximum
	0.21
	W
	Per IEC 62301 test method
	Mandatory
	Power consumption test report with IEC 62301 with AC and DC cables with the product in EN 50563
	Specifies the maximum allowable no‑load power consumption for different UPA classes as given in Clause 7.2.2 Table 3.

	Table 3 – No-load power consumption (Small 1)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	No-load power maximum
	0.1
	W
	Per IEC 62301 test method
	Mandatory
	Power consumption test report per IEC 62301-3-2 test method
	Specifies the maximum allowable no-load power consumption for small 1 category UPAs.

	Table 3 – No-load power consumption (Small 2)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	No-load power maximum
	0.1
	W
	Per IEC 62301 test method
	Mandatory
	Power consumption test report
	Specifies the maximum allowable no-load power consumption for small 2 category UPAs.

	Table 3 – No-load power consumption (Small 3)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	No-load power maximum
	0.1
	W
	Per IEC 62301 test method
	Mandatory
	Power consumption test report
	Specifies the maximum allowable no-load power consumption for small 3 category UPAs.

	Table 3 – No-load power consumption (Medium)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	No-load power maximum
	0.21
	W
	Per IEC 62301 test method
	Mandatory
	Power consumption test report
	Specifies the maximum allowable no-load power consumption for medium category UPAs.

	Table 3 – No-load power consumption (Big)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	No-load power maximum
	0.21
	W
	Per IEC 62301 test method
	Mandatory
	Power consumption test report
	Specifies the maximum allowable no-load power consumption for big category UPAs.

	Table 3 – Average efficiency at 25%–100% load (Small 1)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	Average efficiency minimum, measured at 25%, 50%, 75%, 100% loads
	81.4
	%
	Per IEC 62301 test method
	Mandatory
	Efficiency test reports (EN 50563)
	Defines the energy efficiency target for small 1 category UPAs under different load conditions.

	Table 3 – Average efficiency at 25%–100% load (Small 2)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	Average efficiency minimum, measured at 25%, 50%, 75%, 100% loads
	86.9
	%
	Per IEC 62301 test method
	Mandatory
	Efficiency test reports (EN 50563)
	Defines the energy efficiency target for small 2 category UPAs under different load conditions.

	Table 3 – Average efficiency at 25%–100% load (Small 3)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	Average efficiency minimum, measured at 25%, 50%, 75%, 100% loads
	87.7
	%
	Per IEC 62301 test method
	Mandatory
	Efficiency test reports (EN 50563)
	Defines the energy efficiency target for small 3 category UPAs under different load conditions.

	Table 3 – Average efficiency at 25%–100% load (Medium)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	Average efficiency minimum, measured at 25%, 50%, 75%, 100% loads
	88
	%
	Per IEC 62301 test method
	Mandatory
	Efficiency test reports (EN 50563)
	Defines the energy efficiency target for medium category UPAs under different load conditions.

	Table 3 – Average efficiency at 25%−100% load (Big)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	Average efficiency minimum, measured at 25%, 50%, 75%, 100% loads
	88
	%
	Per IEC 62301 test method
	Mandatory
	Efficiency test reports (EN 50563)
	Defines the energy efficiency target for big category UPAs under different load conditions.

	Table 3 – Proposed efficiency at 10% load (Small 1)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	Proposed efficiency (10% load) minimum
	71.4
	%
	Per IEC 62301 test method
	Guidance
	Efficiency test reports (EN 50563)
	Proposed (non-mandatory) efficiency target for small 1 category UPAs at low load conditions.

	Table 3 – Proposed efficiency at 10% load (Small 2)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	Proposed efficiency (10% load) minimum
	76.9
	%
	Per IEC 62301 test method
	Guidance
	Efficiency test reports (EN 50563)
	Proposed (non-mandatory) efficiency target for small 2 category UPAs at low load conditions.

	Table 3 – Proposed efficiency at 10% load (Small 3)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	Proposed efficiency (10% load) minimum
	77.7
	%
	Per IEC 62301 test method
	Guidance
	Efficiency test reports (EN 50563)
	Proposed (non-mandatory) efficiency target for small 3 category UPAs at low load conditions.

	Table 3 – Proposed efficiency at 10% load (Medium)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	Proposed efficiency (10% load) minimum
	78
	%
	Per IEC 62301 test method
	Guidance
	Efficiency test reports (EN 50563)
	Proposed (non-mandatory) efficiency target for medium category UPAs at low load conditions.

	Table 3 – Proposed efficiency at 10% load (big)
	ITU‑T L.1002
	Clause 7.2.2 Table 3
	Proposed efficiency (10% load) minimum
	78
	%
	Per IEC 62301 test method
	Guidance
	Efficiency test reports (EN 50563)
	Proposed (non-mandatory) efficiency target for big category UPAs at low load conditions.

	Safety requirements
	ITU‑T L.1002
	Clause 7.3.1
	Safety Requirements
	True
	bool
	Binary
	Mandatory
	Safety certification reports compliance with IEC 60950‑1/IEC 62368‑1 and ITU‑T K.74; Class II (or Class I if applicable)
	Requires UPAs to meet the applicable safety standards to ensure protection against hazards, including proper equipment class designation.

	Environmental tests
	ITU‑T L.1002
	Clause 7.3.2
	Environmental Testing
	True
	bool
	Binary
	Recommended
	Environmental/durability test reports per IEC 60068‑2‑38 and relevant IEC 60950‑1 temperature tests
	Calls for accelerated environmental (temperature/humidity) tests to assess the long‑term resistance and durability of UPAs.

	EMC requirements
	ITU‑T L.1002
	Clause 7.4
	EMC Requirements
	Compliance with IEC‑CISPR 22, IEC‑CISPR 24 (or 32) and ITU‑T K.74
	N/A
	N/A
	Mandatory
	EMC test reports
	Sets the emission and immunity requirements to ensure electromagnetic compatibility with ICT equipment.

	EMC compliance: emission
	ITU-T L.1002
CISPR 22
	Clause 7.4
	Electromagnetic compatibility emission
	True
	bool
	Binary
	Mandatory
	EMC test reports with CISPR 22
	The UPA must meet CISPR 22 emission standards.

	EMC compliance: immunity
	ITU-T L.1002
CISPR 24
CISPR 32
ITU-T K.74
	Clause 7.4
	Electromagnetic compatibility immunity
	True
	bool
	Binary
	Mandatory
	EMC test reports with CISPR 24 or 32 and ITU‑T K.74
	The UPA must meet CISPR 24 or 32 and ITU-T K.74 emission standards.

	Resistibility requirements
	ITU‑T L.1002
ITU‑T K.44
ITU-T K.21
	Clause 7.5
	Resistibility Requirements
	True
	bool
	Binary
	Mandatory
	Resistibility basic test results per ITU‑T K.44 and K.21
	Specifies the basic resistibility (overvoltage/overcurrent) requirements for UPAs, with the possibility for enhanced levels as needed.

	Ecodesign
	ITU‑T L.1002
ITU-T L.1000
	Clause 7.6.1
	Ecodesign Requirements
	True
	bool
	Binary
	Mandatory
	Eco‑environmental assessment report as follow guidelines in clause 6.6 ITU‑T L.1000
	Mandates the use of ecodesign principles according to ITU-T L.1410 and LCA per ITU‑T L.1000.

	Lifetime
	ITU‑T L.1002
	Clause 7.6.2
	Lifetime Requirements
	5
	Years
	Above
	Mandatory
	Lifetime testing data for continuous active use at 25°C
	Specifies minimum expected lifetimes for the AC/DC part of the UPA (excluding cables/plugs) under specified operating conditions.

	Lifetime
	ITU‑T L.1002
	Clause 7.6.2
	Lifetime Requirements
	3
	Years
	Above
	Mandatory
	Lifetime testing data for continuous active use at 35°C elevated ambient
	Specifies minimum expected lifetimes for the AC/DC part of the UPA (excluding cables/plugs) under specified operating conditions.

	Additional performance requirements
	ITU‑T L.1002
IEC TS 62700
	Clause 7.7
	Additional Performance Requirements
	
	N/A
	N/A
	Optional
	Functional test reports on Specifications for short-circuit, brownout, overshoot, recovery, etc. per IEC TS 62700
	Provides further guidance on performance parameters to complement the main requirements.



	Table 8 – ITU-T L.1071 template about standard ITU-T L.1010

	Topic
	Standard or regulation
	Source/Criteria reference
	Reference/Benchmark metric
	Requirement level on the reference standard
	Expected evidence
	Description

	Code/name from vocabulary
	Source URI
	Criteria URI
	Name
	Value
	Unit
	Accuracy
	
	
	

	Battery must be designed for minimal impact
	ITU-T L.1010
ITU-T L.1410
Reg EU 2006/66/EC or USA RBRC, or JP JBRC/MRN
	L.1010, clause 6
	Ecodesign
	Yes/No
	N/A
	Empty
	Mandatory
	LCA report as of ITU-T L.1410. Regional compliance to battery recycling legislation and policy.
	Design should minimize environmental impact from production to disposal.

	Ecolabels
	ITU-T L.1010
	L.1010, clause 6.1
	Eco-labelling
	Yes/No
	N/A
	Empty
	Optional
	Evidence from battery markings, including ecolabels.
	Provide evidence in labels or marking while ensuring compliance.

	Battery must meet environmental material compliance
	ITU-T L.1010
	L.1010, clause 6.2
	Material compliance
	Yes/No
	N/A
	Empty
	Mandatory
	Documentation proving compliance with RoHS, REACH or similar regulations.
	Confirms that batteries meet national and international environmental material standards.

	Environmental compliance: pollution
	ITU-T L.1010
	L.1010, clause 6.2.1
	Contain toxic materials
	False
	Bool
	Empty
	Mandatory
	Documentation proving compliance with regional restricted substance use, such as:
EU RoHS REACH, battery directive 2006/66/EC, 
China Management Methods,
Korea RoHS.
	Confirms that batteries do not contain toxic materials.

	Environmental compliance: toxic materials
	ITU-T L.1010
	L.1010, clause 6.2.2
	Polluting the environment during production
	False
	Bool
	Empty
	Mandatory
	Documentation proving compliance with legislation, regulation.
	Confirms a green battery does not pollute the environment during the production process.

	Environmental compliance: banned/restricted materials
	ITU-T L.1010
	L.1010, clause 6.2.3
	Maximum concentration values tolerated of banned or restricted materials
	0.1
	%
	Empty
	Mandatory
	Documentation proving maximum concentration values tolerated by weight in homogeneous materials of: lead, mercury, hexavalent chromium, polybrominated biphenyls (PBB) and polybrominated diphenyl ethers (PBDE)
	Confirms a green battery does not include banned or restricted materials.

	Environmental compliance: banned/restricted materials
	ITU-T L.1010
	L.1010, clause 6.2.4
	Maximum concentration values tolerated of cadmium
	0.01
	%
	Empty
	Mandatory
	Documentation proving maximum concentration values tolerated by weight in homogeneous materials of cadmium.
Regional: 
EU REACH
	Confirms a green battery meets cadmium restriction.

	Battery safety: protective measures
	ITU-T L.1010
	L.1010, clause 7.1
	Battery protective measures
	True
	Bool
	Empty
	Mandatory
	Testing compliance with IEC 60950-1, IEC 62133, UN transport safety standards.
	Ensures users are protected from hazards: electric shock, heat related, mechanical and environmental impact.

	Battery should be tested with ICT terminals
	ITU-T L.1010
	L.1010, clause 7.3
	Device compatibility
	True
	Bool
	Empty
	Recommended
	Randomized tests with ICT terminals to confirm safe operation.
	Batteries should be tested with ICT devices to ensure interoperability and safety.

	Battery transport must follow UN regulations
	ITU-T L.1010
	L.1010, clause 7.6
	Transport safety
	True
	N/A
	Empty
	Mandatory
	Compliance with UN Manual of Tests and Criteria, chapter 38.3.
	Ensures lithium-ion batteries meet international transport safety rules.

	Battery must meet cycle durability standard
	ITU-T L.1010
IEC 61960
	L.1010, clause 8
	Cycle durability recharge minimum
	500
	Cycles
	80%
	Mandatory
	IEC 61960 compliance showing not less than 500 cycles with ≥80% capacity retention.
	Ensures long-lasting battery performance and reduced e-waste.

	Battery swelling must be within safe limits
	ITU-T L.1010
	L.1010, clause 8
	Swelling limit
	10
	%
	Empty
	Mandatory
	Test reports confirming battery swelling stays below 10% after 500 cycles.
	Prevents excessive swelling that could lead to mechanical failure or safety issues.


[bookmark: _Toc207023510][bookmark: _Toc208410422]13	JSON-LD rendering of a conformity claim of an example product against a standard or regulation
UNECE Recommendation 49 [b-UNECE-4] describes a lightweight B2B DPP that contains minimum sufficient environmental, social and governance (ESG) metrics for digitalization in the supply chain of diverse product categories. This environmental information, including details about environmental sustainability, ecodesign and circularity aspects of products, can be expressed in a B2B DPP as sustainability verifiable claims.
The data model [b-UNECE-3] for the UNTP DPP is evolving. The following is a fragment of a demo UNTP DPP from data model version 0.5.0 that shows the "conformityClaim" part of a hypothetical DPP [b-UNECE-1]. Items in bold are used in Table 9.


ii	LSTR.CONF-to-L.1071 (2025-06)
8	LSTR.CONF-to-L.1071 (2025-06)
"conformityClaim": [
e    {
        "type": [
          "Claim",
          "Declaration"
        ],
        "assessmentDate": "2024-03-15",
        "declaredValue": [
          {
            "metricName": "GHG emissions intensity",
            "metricValue": {
              "value": 10,
              "unit": "KGM"
            },
            "score": "BB",
            "accuracy": 0.05
          }
        ],
        "id": "https://products.example-company.com/09520123456788/declarations/12345",
        "referenceStandard": {
          "type": [
            "Standard"
          ],
          "id": "https://www.globalbattery.org/media/publications/gba-rulebook-v2.0-master.pdf",
          "name": "GBA Battery Passport Greenhouse Gas Rulebook - V.2.0",
          "issuingParty": {
            "type": [
              "Identifier"
            ],
            "id": "https://id.gs1.org/01/09520123456788/21/12345",
            "name": "EV battery 300Ah.",
            "registeredId": "90664869327",
            "idScheme": {
              "type": [
                "IdentifierScheme"
              ],
              "id": "https://id.gs1.org/01/",
              "name": "Global Trade Identification Number (GTIN)"
            }
          },
          "issueDate": "2023-12-05"
        },
        "referenceRegulation": {
          "type": [
            "Regulation"
          ],
          "id": "https://www.legislation.gov.au/F2008L02309/latest/versions",
          "name": "National Greenhouse and Energy Reporting (Measurement) Determination",
          "jurisdictionCountry": "Enumeration Value",
          "administeredBy": {
            "type": [
              "Identifier"
            ],
            "id": "https://id.gs1.org/01/09520123456788/21/12345",
            "name": "EV battery 300Ah.",
            "registeredId": "90664869327",
            "idScheme": {
              "type": [
                "IdentifierScheme"
              ],
              "id": "https://id.gs1.org/01/",
              "name": "Global Trade Identification Number (GTIN)"
            }
          },
          "effectiveDate": "2024-03-20"
        },
        "assessmentCriteria": [
          {
            "type": [
              "Criterion"
            ],
            "id":"https://www.globalbattery.org/media/publications/gba-rulebook-v2.0-master.pdf#BatteryAssembly",
            "name": "GBA Battery rule book v2.0 battery assembly guidelines.",
            "thresholdValues": [
              {
                "metricName": "GHG emissions intensity",
                "metricValue": {
                  "value": 10,
                  "unit": "KGM"
                },
                "score": "BB",
                "accuracy": 0.05
              } 
            ]
          }
        ],
        "declaredValues": [
          {
            "metricName": "GHG emissions intensity",
            "metricValue": {
              "value": 10,
              "unit": "KGM"
            },
            "score": "BB",
            "accuracy": 0.05
          }
        ],
        "conformance": true,
        "conformityTopic": "environment.emissions",
        "conformityEvidence": {
          "linkURL": "https://files.example-certifier.com/1234567.json",
          "linkName": "GBA rule book conformity certificate",
          "linkType": "https://test.uncefact.org/vocabulary/linkTypes/dcc",
          "hashDigest": "6239119",
          "hashMethod": "SHA-256",
          "encryptionMethod": "AES"
        }
      }
]

A conformityClaim in the context of the UNTP DPP serves as a structured claim and declaration (type) that a product or process meets specific standards, regulations and criteria. The rationale for its key elements, as shown in the previous figure, includes:
1)	Declared values (declaredValue)
•	Represents the measured values of specific metrics (e.g., greenhouse gas emissions intensity).
•	Includes attributes such as metric name, metric value, unit of measurement, score and accuracy, ensuring transparency and comparability.
2)	Reference standard (referenceStandard)
•	Links the claim to a standard that defines the specification and conformity criteria.
•	It contains the standard's identifier, name, issuing party and issue date, to specify the criteria for conformance.
3)	Reference regulation (referenceRegulation)
•	Ensures compliance with legal frameworks by referencing a regulation (e.g., EU Battery) that defines the criteria for assessment.
•	It includes attributes such as name, jurisdiction country, effective date and administering authority of that regulation.
4)	Assessment criteria (assessmentCriteria)
•	A specific rule or criterion within a standard or regulation. (e.g., a carbon intensity calculation rule within an emissions standard).
•	Specifies threshold values that must be met for compliance level, ensuring the claim is based on measurable and verifiable reference values.
5)	Declared values (declaredValues)
•	The list of specific values measured as part of this assessment.
•	It includes attributes such as metricName, metricValue, score and accuracy. The metricValue is expressed as a value in unit pairs.
6)	Conformance status (conformance)
•	A Boolean indicator of whether or not the product claim or assessment conforms to the regulatory or standard criteria.
7)	Conformity topic (conformityTopic)
•	Categorize the claim under a relevant topic domain (e.g., circularity.design).
8)	Conformity evidence (conformityEvidence)
•	A secure link to supporting evidence proving the claim's validity. It should be a URI pointing to that evidence, a URL to a UNTP Digital Conformity Credential (DCC).
•	It includes cryptographic elements such as hash digest, hash method and encryption method to ensure integrity and authenticity.
The UNTP Claim Data Structure version 0.5.0 includes most of the fields in ITU-T L.1071 tables for standards and products. The mapping between what is considered in ITU-T L.1071 Table 2 and the more detailed UNTP Claim (the first is a subset of the second) is described in Table 9:
[bookmark: _Ref198578400]Table 9 – Mapping of ITU-T L.1071 Table 2 columns and UNTP data fields
	ITU-T L.1071 Table 2 column
	Closest UNTP data field (v0.5.0)
	Notes

	Topic
	

	Code/name from vocabulary
	assessmentCriteria[].name or conformityTopic 
	Represents the name of the assessment criteria, e.g., "Battery assembly guidelines." or topic category, e.g., "vocabulary.itu.int/envsus/mobileTerminal.powerConsumption …" 

	Standard or regulation
	

	Source URI
	referenceStandard.id or referenceRegulation.id
	URI of the relevant standard or regulation, e.g., ITU-T L.1010, GBA rulebook.

	Criteria reference
	

	Criteria URI
	assessmentCriteria[].id
	Specific URI pointing to the exact section of the standard used for assessment.

	Environmental information / claimed values (metric)
	

	Name
	declaredValue[].metricName
	Short name of the declared metric, e.g., "Battery cycle life to 80% capacity". This can be more specific than the first column "topic".

	Value
	declaredValue[].metricValue.value
	The reported value, e.g., "500" for cycle life.

	Unit
	declaredValue[].metricValue.unit
	Measurement unit, e.g., "cycles," "%," "KGM" (kilograms of emissions).

	Accuracy
	declaredValue[].accuracy
	Reported accuracy level, e.g., ±5%.

	Conformity
	

	Reference/benchmark metric
	assessmentCriteria[].thresholdValues[]. metricValue.value (all metricValue)
	Expected or benchmark value against which conformity is assessed.

	Source/criteria reference
	assessmentCriteria[].id
	Reference to the document that defines the benchmark or criteria or assessment (e.g., ITU‑T standard, GBA rulebook).

	Conformance indicator
	conformance
	Boolean indicating if the declared value meets the standard (true/false).

	Expected evidence
	conformityEvidence.linkName
	Description of the required conformity evidence, e.g., "Test report for cycle life compliance."

	Reference to conformity evidence
	conformityEvidence.linkURL
	URL to the test report, certification or supporting document proving product conformity.

	Rationale
	

	Description
	assessmentCriteria[].name
	Description of the assessment criterion or declared value.


Therefore, ITU-T L.1071 information tables about standards and products facilitate the comparison of relevant information about standards' provisions and product information to facilitate alignment checking.
Table 10 shows an example of ITU-T L.1071 Table 2 with one information row that describes the product metric, such as "no‑load power consumption", (columns 4–7), related to a standard or regulation (columns 1–3), with conformity details (columns 8–12) and a description of the rationale (column 13).
Table 10 – Example of an environmental information item in a Table 2 row about an example product
	Topic
	Standard or regulation
	Criteria reference
	Environmental information/claimed values
(Metric)
	Conformity
	Rationale

	Code/name from vocabulary
	Source URI
	Criteria URI
	Name
	Value
	Unit
	Accuracy
	Reference/
Benchmark value
	Source for the reference value/
Benchmark reference to evidence to value
	Conformance indicator 
(Boolean)
	Expected evidence
	Reference to conformity evidence
	Description

	No-load power consumption: mobileTerminal.noLoad. MaxPowerConsumption
	ITU‑T L.1000
	https://www.itu.int​/rec/T-REC-L.1015/#6.2.1
(Clause 6.2.1)
	power.noLoadMax
PowerConsumption 
(No‑load power consumption)
	0.02
	W
	Empty
	0.03
	Control protocol in IEC 62680-1-2
	True
	Evidence from test report according to ITU-T L.1000 and control protocol in IEC 62680-1-2
	https://manufact.com/​DPP1/noLoadMax​PowerConsumption​-evidence.pdf
	No-load maximum power consumption (ITU-T L.1000). Assessment based on control protocol in IEC 62680-1-2
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