Developing an RFID
Serialization Plan
Item serialization allows you to trace individual products as they
move through the supply chain and into the hands of the customer.
As you ramp up your Radio Frequency Identification (RFID)
tagging solution, you are faced with the decision of how to go about
serializing the data encoded in the tags. This document outlines
common serialization solution approaches and highlights key points
to keep in mind.
You’ll want to:
• Understand what serialization model(s) is/are being used,
regardless of approach
• Ensure that a number range is explicitly excluded and reserved
for future use
• Ensure that a number range is assigned for potential trading
partners or customers to leverage (e.g., for in-store tagging)
• Understand any specific serialization requirements expressed by
any of your customers or partners
The commonly used SGTIN-96 data format uses 38 bits to encode
the serial number. That is two to the 38th power, or over 274 billion
possible values! There is plenty of capacity to handle one or many
serialization models.

Items bolded in light blue can be found in an RFID Glossary on page 4.

Serialization Occurs at the Product (GTIN/U.P.C.) Level

Valid

Invalid

Item 1

Item 1

Item 2

Item 2

U.P.C.: 614141999996
Serial Number: 1

U.P.C.: 614141999989
Serial Number: 1

U.P.C.: 614141999972
Serial Number: 1

U.P.C.: 614141999972
Serial Number: 1

Note: Capturing a record of what serial numbers have been encoded is recommended, even if you do not anticipate leveraging this data in the initial phases of your project. It is helpful to know what tag
was encoded on what media at what location and at what time.

Serialization Model Considerations
There are various serialization models your company can choose from when setting out on developing a serialization plan.

1. S
 ervice Bureaus

2. Centralized/IT-Based Serialization

Pre-printed and pre-encoded hangtags or labels are provided by a
third party that also manages serialization. Production of these tags
is spread across a network of countries to optimize delivery times
and lower costs.

A central solution assigns serial number values in blocks and is able
to record details related to encoding.

Do you presently receive hangtags or labels (with pre-printed
product data including the Universal Product Code, or
U.P.C.*) from a third-party provider? If so, you may find that
the provider can add an RFID inlay to the existing hangtags
or labels. This leverages the fact that the product Global
Trade Item Number® (GTIN®)/U.P.C. data is already known
when these products are printed and there is an existing
process to properly match them with the right product in
the factory.
In this case, you would rely on the service bureau (the party
providing the tags) to manage the serialization of the tags.
Note that you will want the service bureau to provide clear
documentation regarding their serialization model, and you
will want to ensure that a significant range of serial numbers
is reserved for future use.

A centralized solution assigns serial numbers or blocks of
serial numbers to in-factory devices or applications. It offers
the ability to capture live encoding data which could be used
as a measure of factory production activity and progress-toplan. It could also be helpful when tracking the manufacture
and provenance of high-value items. It can assign serial
values while tracking characteristics such as media type,
label data, encoder, location, date/time, etc. If integrating
with a manufacturing execution system (MES), then
additional transactional data can be associated with
the encoded electronic product code (EPC®).
A centralized solution may be preferable to a distributed
solution if the factory and supply chain network are notably
large, and therefore have a substantial number of factories
and encoding devices to manage. It also may be helpful in
researching or identifying counterfeit goods.
A centralized solution does require network connectivity. Is
there reliable networking connectivity to all of your factory
sites? If not, then a centralized solution would need to be
supplemented with an on-site solution that would receive
serial number blocks, and would synchronize data whenever
network connectivity is restored. One way of evaluating this
is to see if there are any business-critical systems in the
factory that require wide area network (WAN) connectivity.

*In this publication, the letters “U.P.C.” are used solely as an abbreviation for the “Universal Product Code,” which is a product identification system. They do not refer to the UPC, which is a federally
registered certification mark of the International Association of Plumbing and Mechanical Officials (IAPMO) to certify compliance with a Uniform Plumbing Code as authorized by IAPMO.
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3. Distributed Serialization
This model establishes a hierarchy of number ranges by site and
device. Encoding data may or may not be captured and aggregated.

This model assigns serial number ranges or prefixes to
different sites, and different sub-ranges to various encoding
devices at each site. For example:

Distributed solutions do not require network connectivity to
work. Printer or application logs may potentially be pushed
to a centralized corporate tracking system if and when
network connectivity is available. The resulting structure of
a population of RFID tags allows evaluation of tag data to
potentially gain insights into sourcing (e.g., this tag came
from Plant 1, Device 1).

4. Chip-Based Serialization
Site

Device

Serial Section

Plant 1

Device 1

101001...

Plant 1

Device 2

101002...

Plant 2

Device 1

102001...

Plant 2

Device 2

102002...

Plant 2

Device 3

102003...

Serialization parameters may be set via device configuration,
network settings, or a centralized management system.
Serial numbers may be incremented sequentially regardless
of GTIN/U.P.C. which offers some degree of randomization.

This leverages the unique Transponder ID (TID) to create a
serial number.

This is a form of distributed serialization that leverages the
TID. The TID identifies the microchip, not the product that
the tag is attached to. The manufacturer of the microchip
provides an algorithm for compressing the TID into an
SGTIN-96 serial number value, which the encoding software
implements. The chip-manufacturer recommended algorithm
should be leveraged, and a best practice (as with other
approaches) is to reserve a number range that is excluded
from the possible values encoded. The resulting serial
numbers will likely appear completely random and
not have the location-device hierarchy order outlined in
the prior model.

Bring It Together in a Top-Level Plan
The most important thing for brand owners to do once armed with all of the facts, is to create a top-level plan to define
what serialization approaches are to be used. A good top-level plan clearly specifies what approach is to be used, drawing
from the variety of approaches discussed in this guideline. In constructing a top-level plan, the brand owner should gather
the following information:
• What products are to be serialized? What are their GTINs?
• Where will serialization take place? Will it be in the brand
owner’s own manufacturing facility, in third parties
contracted by the brand owner (contract manufacturers,
service bureaus, etc.), or by other supply chain parties?
• How many different internal facilities and/or third parties
will be used?
• What IT capabilities are available, or can be made available,
to manage serialization?
• How are the answers to the above expected to change
over time?
• Note that proper tag encoding requires knowing the GS1
Company Prefix length. Contact GS1 US® or a solution
partner for assistance.

You Don’t Have To Do This On Your Own—
We’re Here To Help
	
Solution Partner For the Retail Sector
If you’re deploying EPC-enabled item-level
RFID and need labels, software, hardware,
or consulting services, a GS1 US Solution
Partner will work with you every step of
the way.
	
GS1 US Advisory Services
With a special mix of industry, technology,
and standards expertise, we can
provide a tailored RFID education and
implementation program that is consistent
with your company’s specific needs.

?

?

These questions will help you select among the various
approaches outlined earlier. You may conclude from
analyzing the available approaches and your company’s
requirements that more than one approach needs to
be supported.
*In this publication, the letters “U.P.C.” are used solely as an abbreviation for the “Universal Product Code,” which is a product identification system. They do not refer to the UPC, which is a federally
registered certification mark of the International Association of Plumbing and Mechanical Officials (IAPMO) to certify compliance with a Uniform Plumbing Code as authorized by IAPMO.
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RFID Serialization Management Guideline
To learn more about RFID serialization management, check out the GS1 US Guideline—EPC-enabled RFID Serialization
Management for SGTIN-96.
This Guideline explains how brand owners can manage the assignment of unique serial numbers to their products. In
particular, it offers several strategies that can be used when brand owners have to delegate the assignment of serial
numbers to multiple parties, either internal divisions or manufacturing plants or external parties such as contract
manufacturers and service bureaus.
It discusses managing serialization for 96-bit RFID tags and describes options and methods for assigning globally
unique identification to individual instances of trade items, using a GTIN plus a unique serial number.
• This combination is commonly referred to as a Serialized Global Trade Item Number, or SGTIN. Assigning a
unique SGTIN to every instance of a trade item means that two otherwise identical units of the same product
have distinct SGTINs.
• A product instance identified by an SGTIN is said to be serialized, and the process of assigning a unique SGTIN
to a product and affixing a tag bearing that SGTIN in machine-readable form is called serialization.
Even if you decide to outsource serialization to a third party, the Guideline will help you understand the approaches
your third-party solution provider partner may use. And it will provide you with the proper context and questions
to ask of any potential vendor.

Glossary
Electronic Product Code (EPC®): An EPC combines a GTIN with a unique serial number to identify individual products. Used with Radio
Frequency Identification (RFID) tagging, it allows you to precisely trace individual products as they move through the supply chain.
Global Trade Item Number® (GTIN®): A GTIN is the number you see underneath the U.P.C. barcode symbol—and it’s the same number
that’s encoded in the lines and spaces that the scanner reads. GTINs uniquely identify products.
Manufacturing Execution System (MES): An MES sequences, schedules, and tracks the process steps used to transform raw materials or
assemblies into finished products.
Radio Frequency Identification (RFID): RFID is a wireless technology that enables product identity to be detected using an interrogator
that is near a product. The RFID tag is often part of product packaging, primarily embedded in the price tag.
Serialized Global Trade Item Number (SGTIN): An SGTIN is used to uniquely identify individual instances of a product by combining a
GTIN and a unique serial number.
Universal Product Code (U.P.C.): A U.P.C. is the barcode that uniquely identifies a product for retail checkout. It encodes the Global
Trade Item Number. In this publication, the letters “U.P.C.” are used solely as an abbreviation for the “Universal Product Code,” which
is a product identification system. They do not refer to the UPC, which is a federally registered certification mark of the International
Association of Plumbing and Mechanical Officials (IAPMO) to certify compliance with a Uniform Plumbing Code as authorized by IAPMO.
Transponder ID (TID): A TID is a unique number that identifies the microchip embedded in the RFID tag. It is set at the time the
microchip is created and cannot be changed. This should not be confused with the SGTIN serial number, which uniquely identifies the
product that the tag is attached to.
Wide Area Network (WAN): A WAN connects IP-addressable devices across a large geographical area.

*In this publication, the letters “U.P.C.” are used solely as an abbreviation for the “Universal Product Code,” which is a product identification system. They do not refer to the UPC, which is a federally
registered certification mark of the International Association of Plumbing and Mechanical Officials (IAPMO) to certify compliance with a Uniform Plumbing Code as authorized by IAPMO.
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