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GS1 seeks to minimise barriers to the adoption of its standards and guidelines by making the intellectual property required
to implement them available, to the greatest extent possible, on a royalty-free basis, or when necessary, under a RAND
licence. Such royalty-free and RAND licences are provided pursuant to the GS1 IP Policy (available

here: https://www.gsl.org/standards/ip), which governs the work of work group participants who contribute to drafting
standards and guidelines, including this document. In addition to licences, the GS1 IP Policy provides various benefits and
obligations that apply to all implementers of GS1 standards and guidelines, and all implementations of GS1 standards are
subject to those terms.

Nevertheless, please note the possibility that an implementation of one or more features of this standard or guideline may
be the subject of a patent or other intellectual property right that is not covered by the licences granted pursuant to the IP
Policy. In addition, the licences granted under the IP Policy do not include the IP rights or claims of third parties who were
not participants in the corresponding standard development work group.

Accordingly, GS1 recommends that any person or organisation developing an implementation of this standard or guideline
should determine whether any patents or other intellectual property may encompass such implementation, and whether a
licence under a patent or other IP right is needed. The implementer should determine the potential need for licensing in
view of the details of the specific implementation being designed in consultation with that party's patent counsel.

The official versions of all GS1 standards and guidelines are provided as PDF files on GS1's online reference directory
(https://ref.gsl.org) (the "GS1 Reference"). Any other representations of standards or guidelines in any other format (e.g.,
web pages) are provided for convenience and descriptive purposes only, and in the event of a conflict, the GS1 Reference
document shall govern.

THIS DOCUMENT IS PROVIDED “AS IS” WITH NO WARRANTIES WHATSOEVER, EXPRESS OR IMPLIED, INCLUDING ANY
WARRANTY OF MERCHANTABILITY, NONINFRINGEMENT, FITNESS FOR PARTICULAR PURPOSE, ACCURACY OR
COMPLETENESS, OR ANY WARRANTY OTHERWISE ARISING OUT OF THIS DOCUMENT. GS1 disclaims all liability for any
damages arising from any use or misuse of this document, whether special, indirect, consequential, or compensatory
damages, and including liability for infringement of any intellectual property rights, relating to use of information in or
reliance upon this document.

GS1 makes no commitment to update the information contained herein, and retains the right to make changes to this
document at any time, without notice. GS1® and the GS1 logo are registered trademarks of GS1 AISBL.
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GS1 Digital Link URI: Compression Technical Standard for EPC binary strings

Introduction

This section is informative.

GS1 standards are either technical (how) standards or application (where used) standards. This is a
technical standard. At the time of writing, this technical standard is not approved for use in open
supply chain standards. Such approval can only be sought by a GSMP Work Group defining an
application standard subject to GS1 Policy B11.

GS1 identifiers can be very efficiently encoded using the EPC binary syntax defined in the GS1 Tag
Data Standard [TDS]. EPC identifiers are read from passive UHF Gen2 tags as binary strings or
hexadecimal strings. However, some data carriers (notably NFC tags or passive hybrid NFC/UHF
Gen?2 tags) support the reading of a URI. This document explains how GS1 identifiers in EPC binary
syntax can be expressed as a special compressed form of a GS1 Digital Link URI. that can be read
from such tags then decoded/decompressed into the equivalent GS1 Digital Link URI [DL-URI] by an
online server, most likely a GS1-Conformant resolver [Resolver], by following the decoding rules
defined in the GS1 Tag Data Standard [TDS] or making use of the machine-readable artefacts
provided with the GS1 Tag.Data Translation [TDT] standard.

Two previously unused reserved compression header values (namely ‘7A” and ‘7B’ in hexadecimal)
are now allocated to indicate that an EPC binary string is encoded after corresponding ‘eh’ / ‘ex’
mnemonics within the compression string of the special compressed GS1 Digital Link URI. The use
of these previously reserved values ensures no collision with any other compressed GS1 Digital Link
URIs. This document explains how that mechanism works and how the GS1 EPC Tag Data Standard
or GS1 EPC Tag Data Translation standard can be used to support the encoding/decoding of the EPC
binary string and subsequent transformation into a corresponding fully uncompressed GS1 Digital
Link URI.

This feature is expected to be particularly useful for data carriers such as hybrid UHF Gen2 / NFC
tags, in which the translation from EPC binary string to GS1 Digital Link URI is too computationally
intensive or too impractical to be implemented on the chip; instead, this standard provides a special
format of compressed GS1 Digital Link URI so that when such a hybrid tag is read via its NFC
interface, a special compressed GS1 Digital Link URI is output to the NFC reader - and the burden of
translation / decoding the EPC binary string is handled by software at the corresponding hostname
or domain name (and any resolver that serves that hostname or domain name), rather than being
an impractical burden on the chip of the hybrid tag. Alternatively, any software or app that does
not attempt an immediate Web request for encountered URIs may use this standard to understand
how to extract the EPC binary string and translate this to an equivalent fully uncompressed GS1
Digital Link URI, whether or not this capability is implemented by a resolver.
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2.1

GS1 Digital Link URI: Compression Technical Standard for EPC binary strings

Compressed GS1 Digital Link URIs and AIDC

This section is normative

The GS1 Digital Link URI syntax [DL-URI], like GS1 Element String syntax, is intended to be read
and interpreted by scanning (barcodes) or reading (RFID tags) software that may then pass the
identifiers and attributes on to their host system in whatever format is appropriate for the
application environment. This is not true for compressed GS1 Digital Link URIs encoded in optical
data carriers. Rather, the decompression should be carried out by external software. In AIDC terms,
a compressed GS1 Digital Link URI, when encoded in an optical data carrier, should be treated like
“any URL"” and is therefore outside the scope of the wider GS1 system of GS1 Application Standards.
At the time of writing, compressed GS1 Digital Link URIs should only be used in closed systems and
not in open supply chains.

It follows that it is for the receiving system to determine whether or not a URL does or does not
contain GS1 identifiers. This can only be achieved reliably by applying the decompression algorithm
and validating the result against the GS1 Digital Link URI syntax. The GS1 Barcode Syntax Resource
[BSR] can be used for this validation. Note that GS1-Conformant resolvers include the ability to
decompress and validate compressed GS1 Digital Link URIs [Resolver].

For radio frequency data carriers, see section 4.2, Expression of EPC
binary string within a compressed GS1 Digital Link URI

Release 1.0.0, Ratified, Jul 2025 © 2025 GS1 AISBL Page 13 of 22
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3 Purpose of compression

This section, including its subsections, is informative.

GS1 Digital Link URIs can be used with any data carrier that can directly embed an entire URL.
These include NFC tags, QR Codes, digital watermarks, Data Matrix codes, etc. only some of which
are approved GS1 data carriers (see section 1 of this document).

This compression technical standard adds support for expression of EPC binary strings, although
their decoding should be in accordance with the GS1 Tag Data Standard [TDS] and may make use
of the machine-readable artifacts and framework of the GS1 Tag Data Translation standard [TDT].
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4 Structure of the compressed string

GS1 Digital Link URI: Compression Technical Standard for EPC binary strings

This section, including all its subsections, is normative

4.1 Conversion between binary and file-safe / URI-safe base 64 alphabet

A binary string may be an efficient way of encoding data but a compressed GS1 Digital Link URI
needs to convert this into a compact string of characters. The standard for Basel6, Base32, and
Base64 Data Encodings [RFC 4648] provides details of a file-safe / URI-safe base 64 character set

that uses 6 bits to encode each character, using the following code table:

Iliiiiiillliiilll Iliiiiiilllliiiilll Iliiiiiillliiiiill Iliiiiiill
0 A 16 Q 32 g 48

000000

1 B
000001

2 C
000010

3 D
000011

4 E
000100

5 F
000101

6 G
000110

7 H
000111

8 I
001000

9 ]
001001

10 K
001010

11 L
001011

12 M
001100

13 N
001101

14 o)
001110

15 P
001111

010000

17
010001

18
010010

19
010011

20
010100

21
010101

22
010110

23
010111

24
011000

25
011001

26
011010

27
011011

28
011100

29
011101

30
011110

31
011111

100000
R 33
100001
S 34
100010
T 35
100011
U 36
100100
\Y 37
100101
w 38
100110
X 39
100111
Y 40
101000
A 41
101001
a 42
101010
b 43
101011
c 44
101100
d 45
101101
e 46
101110
f 47
101111

110000

49
110001

50
110010

51
110011

52
110100

53
110101

54
110110

55
110111

56
111000

57
111001

58
111010

59
111011

60
111100

61
111101

62
111110

63
111111

Such a URI-safe base 64 alphabet can be used to represent the binary string representation as
characters A-Z a-z 0-9 hyphen and underscore, without requiring any of these characters to be
percent encoded within a URI.
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4.2

GS1 Digital Link URI: Compression Technical Standard for EPC binary strings

Expression of EPC binary string within a compressed GS1 Digital Link URI

The GS1 Digital Link URI syntax supports the capability to express the binary string encoding of an
Electronic Product Code (EPC) identifier within a compressed GS1 Digital Link URI by using the
special compression headers '7A" and '7B' to signal this usage. These compression headers were
previously reserved for future use but the GS1 Digital Link standard v1.1 [DL 1.1] has been updated
in v1.1.4 so that its Table Opt (which defines the meaning of compression headers) notes that
compression headers ‘7A’” and ‘7B’ are now to be used for expression of an EPC binary string within
special compressed GS1 Digital Link URIs.

As shown in the figures below, hexadecimal compression headers '7A' and '7B' correspond to the
binary strings 01111010 and 01111011 respectively. When these are appended with binary string
0001, the resulting 12-bit binary strings 011110100001 and 011110110001 appear in the file-safe /
URI-safe base 64 alphabet as the characters 'eh' and 'ex' respectively as the initial two characters of
the compression string in special compressed GS1 Digital Link URIs.

These support two alternative options for expressing an EPC binary string:

Option A:

URI mnemonic:
'eh' = EPC binary string in lower-case hexadecimal
from 3™ character onwards

First two characters of URI path information
encoded using file-safe / URI-safe base 64 alphabet

Hexadecimal representation of the first 12 bits of
the URI path information

GS1 Digital Link compression Padding bits
header '7A' to indicate that what '0001' to align
follows after "eh" from the third  to 12 bits total.
character of the URI path

information is an EPC binary

string encoded in lower case

hexadecimal at 4 bits per

character.

Option B:

URI mnemonic:
'ex' = EPC binary string in alphanumeric ('X') using an eXtended alphabet,
the file-safe URI-safe base 64 alphabet, from 3™ character onwards

First two characters of URI path information
encoded using file-safe / URI-safe base 64 alphabet

Hexadecimal representation of the first 12 bits of
the URI path information

GS1 Digital Link compression Padding bits
header '7B' to indicate that what '0001' to align
follows after "ex" from the third to 12 bits total.
character of the URI path

information is an EPC binary

string encoded using the file-

safe / URI-safe base 64 alphabet

at 6 bits per character.
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144
145
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148
149

150
151

152
153
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155
156
157
158

159
160
161

162
163
164
165

166
167

168
169

170
171
172
173

174
175
176
177

178
179

180
181
182
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184

4.2.1

4.2.2

GS1 Digital Link URI: Compression Technical Standard for EPC binary strings

Option A: Hexadecimal encoding using compression header '7A' / string prefix
lehl

If the compressed string of a GS1 Digital Link URI begins with 'eh' then the characters following 'eh'
should be lower-case hexadecimal characters that correspond to the binary encoding of an EPC

identifier, one lower-case hexadecimal character for each group of 4 bits. The EPC binary string
begins with the EPC header as defined within the GS1 Tag Data Standard [TDS].

To construct a compressed GS1 Digital Link URI, convert an EPC binary string to lower-case
hexadecimal then append this to 'eh' to form the compressed string. Append the compressed string
to a URI stem that excludes a query string or anchor fragment, ensuring that there is exactly one
forward slash preceding it.

The ‘decoding’ procedure for translating a special compressed GS1 Digital Link URI in which the
compression string begins with 'eh’ into a fully uncompressed GS1 Digital Link URI is as follows:

1. extract the substring of the input URI from the start up to but excluding the compression string
beginning with 'eh' and treat this as the URI stem.

2. Extract the string of lower case hexadecimal characters after 'eh' within the compression string
(final component of URI path information) and convert these to an EPC binary string at 4 bits
per hexadecimal character.

3. Use the GS1 Tag Data Standard or the GS1 Tag Data Translation Standard and its artefacts to
translate that EPC binary string to an equivalent fully uncompressed GS1 Digital Link URI, using
the URI stem extracted in step 1.

Worked example:
https://example.com/eh30164596f40c0e5cbe991a83

Compression header '7A' and compression string prefix 'eh' indicate that what follows after 'eh’ is a
hexadecimal encoding of an EPC binary string in which each hexadecimal character corresponds to 4
bits.

3 01 6 4 5 9 6 f 4 0 ¢c 0 e 5 c¢c b e 9 9 1 a 8 3
0011 0000 0001 0110 0100 0101 1001 0110 1111 0100 0000 1100 0000 1110 01

The first 8 bits, '00110000' are the EPC header for the SGTIN-96 EPC scheme.
Using the details defined in the GS1 Tag Data Standard, this binary string can be decoded to

urn:epc:id:sgtin:9528765.012345.123456789123

which is equivalent to element string (01)09528765123457(21)123456789123
which is equivalent to https://example.com/01/09528765123457/21 /123456789123

In this worked example, the URI stem was 'https://example.com/', which was extracted from the
input special compressed GS1 Digital Link URI in step 1 and reinstated as the URI stem for the
equivalent fully uncompressed GS1 Digital Link URI as the output of step 3.

Option B: File-safe base 64 encoding using compression header '7B' / string
prefix 'ex’

If the compressed string of a GS1 Digital Link URI begins with 'ex' then the characters following 'ex'
should be characters from the file-safe URI-safe base 64 alphabet (see section 4.1) that correspond
to the binary encoding of an EPC identifier, using one such character for each successive group of 6
bits. The EPC binary string begins with the EPC header as defined within the GS1 Tag Data
Standard.
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4.2.3

GS1 Digital Link URI: Compression Technical Standard for EPC binary strings

To construct a compressed GS1 Digital Link URI, convert an EPC binary string to file-safe / URI-safe
base64 characters at 6 bits per character then append this to 'eh' to form the compressed string.
Append the compressed string to a URI stem that excludes a query string or anchor fragment,
ensuring that there is exactly one forward slash preceding it.

The ‘decoding’ procedure for translating a special compressed GS1 Digital Link URI in which the
compression string begins with 'ex' into a fully uncompressed GS1 Digital Link URI is as follows:

1. extract the substring of the input URI from the start up to but excluding the compression string
beginning with 'ex' and treat this as the URI stem.

2. Extract the string of file-safe URI-safe base 64 characters after 'ex' within the compression
string (final component of URI path information) and convert these to an EPC binary string at 6
bits per hexadecimal character, making use of the table in section 4.1.

3. Use the GS1 Tag Data Standard or the GS1 Tag Data Translation Standard and its artefacts to
translate that EPC binary string to an equivalent fully uncompressed GS1 Digital Link URI, using
the URI stem extracted in step 1.

Worked example:
https://example.com/exMBZF1vQMD1 y—-mRgD

Compression header '7B' and compression string prefix 'ex' indicates that what follows after 'ex' is
an encoding of an EPC binary string using the file-safe / URI-safe base64 alphabet (see Section 4.1
of this document and Section 5 of RFC 4648), in which each character corresponds to 6 bits.

M B Z F 1 v Q M D 1 y - m R q D
001100 000001 011001 000101 100101 101111 010000 001100 000011 1001

The first 8 bits, '00110000' are the EPC header for the SGTIN-96 EPC scheme.
Using the details defined in the GS1 Tag Data Standard, this binary string can be decoded to

urn:epc:id:sgtin:9528765.012345.123456789123

which is equivalent to element string (01)09528765123457(21)123456789123
which is equivalent to https://example.com/01/09528765123457/21/123456789123

In this worked example, the URI stem was 'https://example.com/', which was extracted from the
input special compressed GS1 Digital Link URI in step 1 and reinstated as the URI stem for the
equivalent fully uncompressed GS1 Digital Link URI as the output of step 3.

Graphical summary

The figure below shows a graphical summary of the worked examples for option A (using special
prefix 'eh') and option B (using special prefix 'ex') to express the same EPC binary string within a
compressed GS1 Digital Link URI. The GS1 Tag Data Standard defines how to decode an EPC binary
string to the EPC URN formats or to GS1 element strings. The GS1 Tag Data Translation [TDT]
standard and its artefacts may be used to perform the decoding of EPC binary strings.
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5 Glossary

GS1 Digital Link URI: Compression Technical Standard for EPC binary strings

The glossary lists the terms and definitions that are applied in this document. Please refer to the
www.gsl.org/glossary for the online version.

Term

Domain name

Definition

A domain name is an identification string that defines a realm of administrative
autonomy, authority or control within the Internet. Domain names are formed by the
rules and procedures of the Domain Name System (DNS). Any name registered in the
DNS is a domain name. Domain names are used in various networking contexts and
application-specific naming and addressing purposes.

Domain names provide an abstraction layer that separates a registered name for an
organisation or activity from the actual internet addresses (IP addresses) that provide its
associated information services such as its Website, its e-mail server etc. The system
that connects the domain names with the corresponding IP addresses is the Domain
Name System (DNS).

GS1 Digital Link URI

A Web URI conforming to the GS1 Digital Link URI syntax.

URI

Uniform Resource Identifier. A string of characters used to identify a resource. The
resource may be an information resource such as a Web page or a thing in the real
world, such as a physical object, person or location. URIs refer to the superset of
Uniform Resource Names (URNSs), Uniform Resource Locators (URLs) and Web URIs
(which can function both as globally unambiguous names, while also behaving like URLs
by enabling intuitive retrieval of related information via the Web).

URI path information

A path consists of a sequence of path segments separated by a forward slash ("/")
character.

A path is always defined for a URI, though the defined path may be empty (zero length).
The path component contains data, usually organized in hierarchical form, that, along
with data in the non-hierarchical query component, serves to identify a resource within

the scope of the URI's scheme and naming authority (if any). The path is terminated by
the first question mark ("?") or number sign ("#") character, or by the end of the URI.

URL

Uniform Resource Locator (URL), a specific type of URI colloquially known as Web
address.

A URL is a URI starting with http or https .
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6 References
[BSR]
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[QR]

Unless otherwise specified, the term '‘QR Code®’ refers to the widely used ISO/IEC 18004 QR Code®,
excluding the GS1 QR Code that recognises the FNC1 character. ‘QR Code’ is a registered trademark
of Denso Wave, a subsidiary of Denso Corporation. Both the ISO/IEC 18004 QR Code® and GS1 QR
Code follow the encoding scheme described in ISO/IEC 18004 Information technology — Automatic
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[RFC 4648]

The Basel6, Base32, and Base64 Data Encodings. S Josefson. IETF October 2006 https://www.rfc-
editor.org/rfc/rfc4648.txt

[Resolver]

GS1-Conformant resolver. Phil Archer, February 2024. GS1 ratified standard.
https://ref.gsl.org/standards/resolver/

TDS

EPC Tag Data Standard (TDS), GS1 Ratified standard
https://ref.gsl.org/standards/tds/

TDT
GS1 EPC Tag Data Translation (TDT) Standard. GS1 ratified standard.
https://ref.gsl.org/standards/tdt/
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7 Change log

Changes made since the publication of GS1 Digital Link version 1.1 (February 2020) are as follows.

7.1 Expression of EPC binary string within a compressed GS1 Digital Link URI

= added, using previously reserved binary compression headers 7A and 7B to result in mnemonic
strings ‘eh’ and ‘ex’ within the compression string of the URI, to indicate that what follows after
‘eh’ is an EPC binary string expressed in hexadecimal characters or that what follows after ‘ex’ is
an EPC binary string expressed in file-safe / URI-safe base 64 characters.

= New section 1 clarifies position of this standard within the overall suite of GS1 standards
= Applied GS1 Style Guide:

o Applied the “current” disclaimer

o Log of changes added beginning of the document.

o Added contributor list in beginning of document

o Fixed PDF hyperlinks
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