RFID

Figure 5-N: Typical SSCC pallet label with a UCC-128 SSCC Bar code

Filter Value  Used for pre-selection of basic logistics types, such as items, cases,
and pallets
Company Length of the EAN.UCC Company Prefix. The lengths of the EAN.UCC
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Prefix Length Company Prefixes assigned to companies vary.
SSCC Unique SSCC number

Filter Value Used for pre-selection of basic logistics types, such as items, cases,

and pallets

Company EAN.UCC-assigned Company Prefix

Prefix

Serial Number assigned uniquely by the managing entity (the holder of the

Reference EAN.UCC Company Prefix) to a specific shipping unit.

Extension Used to increase the capacity of the Serial Reference number within

Digit the SSCC
Filter Used for pre-selection of basic logistics types, such as items, cases, and pallets
Value

Company An index into a table that provides the Company Prefix as well as an indication of
Prefix the Company Prefix’s length. An index is assigned to companies that need to use
Index the 64 bit tags, in addition to their existing EAN.UCC Company Prefixes.

Serial Number assigned uniquely by the managing entity (the holder of the EAN.UCC
Reference Company Prefix) to a specific shipping unit.

Example 5 - 96 bit SSCC

This example uses an existing SSCC label with a UCC-128 bar code field. It
demonstrates the ability to have the RFID label automatically derive its data
from the bar code field without having to change any of the data that is sent in
order to print the label.

1. Load (or design) the label that you want to use. This is a label that has a
UCC-128 bar code field.

2. Double-click the RFID antenna icon. Alternatively, select and then right
click the RFID antenna icon. From the popup menu, select Edit Data
Source.
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10.

From the Data Source dialog, select Block Configuration and then click
Configure. This launches the Block Configuration dialog.

Set the Tag Type to UHF 96 bit Class 1.

Set the Data Source for the EPC block to EPC. Click the browse button (...)
in the Data column to display the EPC Configuration dialog.

Set the EPC Encoding Type to SSCC-96.

For the Filter Value, set the Data Source to Choice and its Data value to 4.
This value is suggested by Wal-Mart for pallet loads. Check your
application or with your customer, as they may require a different value.

For the Company Prefix Length, choose the Choice Data Source and 7 for
its Data value.

For the SSCC field, set the data Source to Field. For its Data value, select
the UCC-128 bar code field.

Click OK from each of the dialogs to return to the design area.

This sample is valid for 96 bit RFID Smart Labels containing a UCC-128
SSCC bar code field.

The Extension Digit, Company Prefix, and Serial number are
automatically derived from the data in the bar code field.

You may use the SSCC-96 ALT encoding if you do not have an SSCC bar
code from which to derive the data. The ALT encoding allows you to
send your data as Company Prefix, Serial Reference, and Extension Digit.
This can be set up in your label similar to Example 6.

Related Information

For all examples given in this section, you can use the Loftware RFID
Calculator to help you verify the encoded data. Encoding and decoding
examples of using this tool are provided in this guide.

Refer to the Serial Shipping Container Code (SSCC) section for a
description of the fields on this dialog.

Example 6 - 64 bit SSCC Label

If you are using 64 bit labels, the RFID code cannot be derived from the existing
bar code because the specification calls for a Company Prefix Index as opposed
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to the actual Company Prefix. This index is supplied to each manufacturer via
the UCC/EAN and EPC organizations as a temporary measure until they can
comply with the 96 bit mandates.

This means that you will still have to supply the data to the bar code as you
normally would and use non printing fields and formulas to derive the Serial
Reference and the Company Prefix Index fields. This example is similar to
Example 3 in the SGTIN section. This is a bit more complicated to set up than
Example 5, but you still do not have to supply any extra data at print time.

SSCC-64 - Concatenates the following bit fields from most significant to least
significant: Header, Filter Value, Company Prefix Index, and Serial Reference.

Note: This example cannot be used for Class 1 Generation 2 (C1G2) tag
types. Generation 2 tags require a 96-bit EPC identifier.

1. Load or create the RFID Smart Label. This is a label that has a UCC-128
SSCC bar code field from which the SSCC value will be derived. In
addition, it has a Serial Number field which, for this example, has the
following properties:

a. Printing Field is set to No.

b. Data Source is set to Formula using the Mid-String operation
with the SSCC Bar code field, 11, and 9 values. The formula
will be similar to "mid(Barc0001,11,9)." This will automatically
grab 9 digits from the bar code starting at position. If your
serial number is embedded differently, adjust the formula
accordingly.

2. Double-click the RFID antenna icon. Alternatively, select and then right
click the RFID antenna icon. From the popup menu, select Edit Data
Source.

3. From the Data Source dialog, select Block Configuration, and click
Configure.

4. Set the Tag Type to UHF 64 bit Class 1.

5. Set the Data Source for the EPC block to EPC. Click the browse button (...)
in the Data column to display the EPC Configuration dialog.

6. Set the EPC Encoding Type to SSCC-64.
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7. For the Filter Value, select Choice for its Data Source and its Data value
to 4. This value is suggested by Wal-Mart for pallet loads. Check your
application or with your customer, as they may require a different value.
At the time of this writing, the filter values are still loosely defined.

8. For the Company Prefix Index, select Fixed for its Data Source and set its
Data value to 14286. You may substitute your own Company Prefix Index
here.

9. For the Serial Number, select Field for its Data Source and set its Data
value to the Serial Number field set up in step 1.

10. Click OK from the dialogs to return to the design area.

The following table shows the EPC encoding for the sample data provided
above. The 64 bit encoding of "089BE700003AA8EQ" breaks down into the
following constituent EPC components:

Encoding Type SSCC-64

Company Prefix Index 14286

Serial Number 3844320

Filter Value 4

Tag Value 089BE700003AA8EQ

Table 5-21: SSCC-64 encoding value derived from specific input
e This example is for 64 bit SSCC labels only.

e You may set the data source for CompanyPrefixIndex and SerialNumber
to keyboard and supply the data for these fields at print time.

e Normal UCC-128 data is supplied to the bar code as usual.

e The Company Prefix Index contained in the label is not the same as the
Company Prefix contained in the bar code as explained above and in the
EPC SSCC 64-bit specifications.

e The Serial Number contained in the label is the same as that in the bar
code.

e Assuming that the Serial Number in the bar code increments with each
label, the calculated EPC Serial Number automatically increments as well.

Related Information
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For all examples given in this section, you can use the Loftware RFID
Calculator to help you verify the encoded data. Encoding and decoding
examples of using this tool are provided in this guide.

Serialized Global Location Number (SGLN)

The Global Location Number (GLN) is a EAN/UCC standard for uniquely
identifying physical locations (for example, a building, a warehouse, a room in a
building, etc.), legal entities (for example, a company, a subsidiary within a
company, a buyer, etc.), or functional entities (for example, an accounting
department, a ward, etc.). The GLN is a 13-digit number that consists of a UCC
assigned Company Prefix, a self-assigned Location Reference, and a check digit.
At this time, the Serialized portion of the specification is reserved for future use
and should not be used.

The SGLN encodings are very similar to those described for the SGTIN
encodings above. You can encode an SGLN by following the SGTIN example 3
and example 4 in this section. Substitute SGLN for SGTIN and Location
Reference for Item Reference. Serial Number is not used at this time.

Filter Value Not part of the GLN but used for fast filtering and pre-selection of basic
location types

Company Length of the EAN.UCC Company Prefix. The lengths of the EAN.UCC
Prefix Length  Company Prefixes assigned to companies vary.
GLN Global Location Number

Serial Number A unique number assigned to an individual object by the managing entity.

Filter Value Not part of the GLN but used for fast filtering and pre-selection of basic
location types

Company Prefix EAN.UCC-assigned Company Prefix.

Location Reference Number assigned by the holder of the EAN.UCC Company Prefix to
uniquely identify a location

Serial Number A unique number assigned to an individual object by the managing
entity.
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Filter Not part of the GLN but used for fast filtering and pre-selection of basic location
Value types

Company An index into a table that provides the Company Prefix as well as an indication of
Prefix the Company Prefix’s length. An index is assigned to companies that need to use

Index the 64 bit tags, in addition to their existing EAN.UCC Company Prefixes.
Location Number assigned by the holder of the EAN.UCC Company Prefix to uniquely
Reference identify a location

Serial A unigue number assigned to an individual object by the managing entity.
Number

Global Individual Asset Identifier (GIAI)

The Global Individual Asset Identifier (GIAI) is a EAN/UCC standard for
uniquely identifying and tracking fixed assets of an organization. GIAl is a
combination of the EAN.UCC Company Prefix and the individual asset number.

GIAI supports encoding 64-bit EPC and 96-bit EPC.

Filter Used for pre-selection of basic asset types. These are the same for both 64-bit and
Value 96-bit GIAL
Company An index into a table that provides the Company Prefix as well as an indication of
Prefix the Company Prefix’s length. An index is assigned to companies that need to use
Index the 64 bit tags, in addition to their existing EAN.UCC Company Prefixes.
(For information on Company Prefix Index and the Object Naming Service, refer to
the EPCglobal's web site.)
Asset A number assigned by the holder of an EAN.UCC Company Prefix to an individual
Reference asset.

Filter Value  Used for pre-selection of basic asset types. These are the same for both 64-bit
and 96-bit GIAL
Company Length of the EAN.UCC Company Prefix. The lengths of the EAN.UCC Company

Prefix Prefixes assigned to companies vary.
Length
GIAI A unique identifier assigned by the managing entity to a specific asset. It

includes the Company Prefix and the individual asset reference.
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Prefix
Asset
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Used for pre-selection of basic asset types

Variable length number assigned by the EAN or UCC to a managing entity (a
company or an organization)

Variable length number within a GIAI assigned by the holder of an EAN.UCC
Company Prefix to uniquely identify an individual asset.

Example 7 - GIAI-96 Alt

In this
1.
2.

10.

11.

example, the Asset Reference field obtains its value from the keyboard.

Load (or design) the label that you want to use.

Add a variable text field, AssetRef. Leave its Data Source set to
Keyboard. For the Printing Field, select No.

Doubl- click the RFID antenna icon. Alternatively, select and then right
click the RFID antenna icon. From the popup menu, select Edit Data
Source.

From the Data Source dialog, select Block Configuration and then click
Configure. This launches the Block Configuration dialog.

Set the Tag Type to UHF 96 bit Class 1.

Set the Data Source for the EPC block to EPC. Click the browse button (...)
in the Data column to display the EPC Configuration dialog.

Set the EPC Encoding Type to GIAI-96 ALT.

For the Filter Value, set the Data Source to Choice and its Data value to
0.

For the Company Prefix, choose the Fixed Data Source and type in 12345
for its Data value. You may substitute your own Company Prefix here.

For the Asset Reference field, set the Data Source to Field. For its Data
value, select AssetRef.

Click OK from each of the dialogs to return to the design area.

Related Information

For all examples given in this section, you can use the Loftware RFID
Calculator to help you verify the encoded data. Encoding and decoding
examples of using this tool are provided in this guide.
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Global Returnable Asset Identifier (GRAI)

The Global Returnable Asset Identifier (GRAI) is a EAN/UCC standard for
uniquely identifying and tracking reusable assets of an organization. A

returnable asset identifier is used to track assets during their use.

GRAI supports encoding 64-bit EPC and 96-bit EPC.

Filter Used for pre-selection of basic asset types

Value

Company An index into a table that provides the Company Prefix as well as an indication of
Prefix the Company Prefix’s length. An index is assigned to companies that need to use
Index the 64 bit tags, in addition to their existing EAN.UCC Company Prefixes.
(For information on Company Prefix Index and the Object Naming Service, refer to
the EPCglobal's web site.)
Asset Number assigned uniquely by the managing entity (the holder of the EAN.UCC

Type Company Prefix) to a particular class of asset

Serial A unique number assigned to an individual object by the managing entity.

Number

Filter Value Used for pre-selection of basic asset types

Company Length of the EAN.UCC Company Prefix. The lengths of the EAN.UCC

Prefix Length  Company Prefixes assigned to companies vary.

GRAL A unique identifier assigned by the managing entity to a specific returnable
asset.

Filter Value Used for pre-selection of basic asset types

Company Assigned by the EAN or UCC to a managing entity (a company or an

Prefix organization)

Asset Type Number assigned uniquely by the managing entity (the holder of the

Serial Number

EAN.UCC Company Prefix) to a particular class of asset
A unique number assigned to an individual object by the managing entity
(the holder of the Company Prefix).
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Sending Data Directly to the Field

This technique allows you to send the actual hexadecimal encoding directly to
the RFID field on your label without the need for special fields or settings. This
only works if you have pre-calculated the EPC or DOD codes for all of your

products and made them available to your application.

Note: This technique works for all types of EPC encoding including GID-
96, SGTIN, SSCC, and SGLN, as well as DOD encoding. Essentially, ease
of setup is traded for more complex data calculations on the application
side.

Supply Data Directly

1.
2.

Select the RFID field on your label.

Give your RFID field a descriptive field name using the Field Name
property. For example, use RFID_1.

Set the data source for the RFID field Data Source to Keyboard.
Save your label.

Calculate the data value that will be encoded on the RFID label. This
must be in hexadecimal format. You can use the Loftware RFID
Calculator to obtain the hex value based on your input. (Using this utility
program is described later in this chapter.) For example, the following
field values for a SGTIN 64 would result in the hex value
84E60027760003ES.

= Company Prefix Index = 10032
s Jtem Reference = 5051
» Serial Number = 1000

m Filter Value= 10

This is the value that will be encoded on the RFID label. When you print your

label using any Loftware printing method, supply the pre-calculated data in hex

format as shown in the above example.
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Example 8 - 96 bit Sample Data Supplied Directly

Create an LPS pas file that contains the data you wish to send. Your request
might look something like the following:

*Format, Acme.lwl

*PrinterNumber, 1

Description, PORTABRLE CD PLAYER
RFID Tag, 30183BF980622BC000000C81
*PrintLabel

To print the label, follow the instructions for sending a pas file to the LPS.

Example 9 - 64 bit Sample Data Supplied Directly

Create an LPS XML file that contains the data you wish to send. Your request
might look something like the following:

<labels FORMAT=“SGTIN64.lwl” QUANTITY=“1" _
PRINTERNUMBER="1">
<label>
<variable name=“UPCCode”>19223388845</variable>
<variable name=“DESCRIPTION”>PORTABLE CD
PLAYER</variable>
<variable name=“RFID
Tag”>8507A2B61A99091F</variable>
</label>
</labels>

<labels FORMAT=“DOD64.lwl” QUANTITY=“1" _
PRINTERNUMBER=%“1">

<label>

<variable name=“DESCRIPTION”>PORTABLE CD
PLAYER</variable>

<variable name=“RFID Tag”>
CE71133E31FC1C35</variable>

</label>
</labels>

To print the label, you can use any printing method, for example, drop the file to
a scan directory.
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Using the Loftware RFID Calculator

As you work through the examples given in this chapter, you may want to
practice encoding and decoding EPC or DOD data for verification purposes.
Loftware provides a utility to help you with this. It can be launched from the
Tools menu of Loftware Label Manager. It is a stand-alone application and can
also be launched by double clicking on the EPC_Ultils.exe file from the Windows
Explorer. The RFID Calculator can also encode and decode the EPC as a
Uniform Resource Identifier (URI). A clear understanding of the specifications
mentioned in the last section is a prerequisite to using this tool. The examples in
this section depict some instances where this utility program may be used as a

check.
Example 10 - Decoding the Hex Data
Scenario 1 (Decode)

You are reading a tag. The reader software reports what is programmed into the
tag, which is a string of hexadecimal data. The Loftware RFID Calculator can
break the data down into its constituent parts based on the encoding type:

1. From the LLM Options menu, select RFID Calculator.
2. Type the hexadecimal value of the tag into the HEX Value entry field.

3. Click Decode. The encoding type and the values for each section of data
applicable to that type are displayed.

Note: In addition to the decoded result, the decoded URI value is also
displayed.

Loftware LabelManager 9.6 User Guide 245



RFID

Loftware RFID Calculator 9.6.0.0 NS

DECODE [B4-BIT OR 96-BIT HE= WALLES]

Clear Al
HE® W alue | 350007 397 002E 1 8000000F T A, |
Decoded Type: | GID-96 |
Decoded Result 000006269 00011800 00DO00N4DGE | [ Hep |

Decoded LRI | uri:epe:tag:gid-96: 628911800 4058

|ndividual decoded data elementz are dizplayed in
the contrals belaw.

EMCODE

() Enter LRI |

(%) Select Encoding Type | GID-38 w |

Company Prefis or
Compaty Prefis ndes ar |UUDDDEEEE |
General Manager or GMI*

Indicator or Estenzion Digit | |

[tem Reference or
Location Reference or
Object Class or Asset

Sernial Murnber or | Q0000004058 |
Senal Reference

|nnn11ann |

Filter W alue | |
Partition | |
Encoded Result | 3500018310028 1 3000000F DA, |
* Gavernment kanaged |dentifier | Encode
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Figure 5-O: Loftware RFID Calculator

Example 11 - Encoding Data
Scenario 2 (Encode)

You have designed an RFID Smart Label as described in the preceding sections.
After printing the label with your data, you want to make sure that the EPC/
DOD code in the tag obtained the correct value. Use the bottom section of the
utility to enter the encoding type and your data.

The purpose of this example is to verify the values using the Loftware RFID
Calculator. In this example, SGTIN-96 ALT encoding was used with the
following values:

Encoding Type SGTIN-96 ALT
Filter Value 3

Company Prefix 614141

Item Reference 527

Serial Number 3201
Indicator Digit 0

Table 5-31: SGTIN-96 ALT encoding sample data

1. Select Options | RFID Calculator.

2. Click Select Encoding Type, and select SGTIN-96 ALT from its drop-
down list.

3. Type in the values from the table above.
4. Click Encode.
The Encoded Result in hex format is shown: 307A57BF400083C000000C81.

To obtain the URI value, cut and paste the Encoded Result value into the HEX
Value box of the Decode section, and then clickDecode. Conversely, to encode a
URI value, click Enter URI, type in the URL and then click Encode.

Printing RFID Smart Labels

Printing an encoded smart label is very similar to printing a regular bar code
label. Once you have created your RFID Smart Label and configured the target
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RFID printer, the smart label can be printed using any Loftware application or
development tool. Two of the development tools have the capability of passing
the calculated EPC/DOD data back to the front end application.

Related Information
Refer to the Loftware Print Server User's Guide for more information.
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