
D4 – Requirement Specification 

1 of 292 

      

 
 

 

033591 

STOLPAN 

STORE LOGISTICS AND PAYMENT WITH NFC 
 

 

6th Framework IST project  

Specific Targeted Research Project 
IST-2005-2.5-8 – ICT for Networked Businesses 
 

 

D4 – Functional and non-functional 
specification of the NFC applications – host 

and payment instruments – and the check-
out process including its related technical 

devices and applications 

 

Due date of deliverable: Jun. 2007 

Actual submission date: Sept. 2007 

 

 

 

 

Start date of project: 01.07.2006    Duration: 36 months 

 

Organisation name of lead contractor for this deliverable:  

Motorola (CO) 

 

 

1
st
 version 

 

 



D4 – Requirement Specification 

2 of 292 

 

 
Date:  15/08/07 

Author: András Vilmos 

Version: Final 

 

Project co-funded by the European Commission within the Sixth Framework Programme (2002-2006) 

Dissemination Level  

PU Public  
PP Restricted to other programme participants (including the Commission Services)  
RE Restricted to a group specified by the consortium (including the Commission  

CO Confidential, only for members of the consortium (including the Commission Services) CO 



D4 – Requirement Specification 

3 of 292 

 

 

 

Document Revision History 

Modifications Introduced 
Version Date 

Modification Reason Modified by 

1.0 30/05/07 Document creation Andreas Schaller, Thomas 
Wiechert, Emese Szikora, Tibor 
Nemeth, Anthony Pickup 

1.1  Contribution by partners  

2.0 25/08/07 Finalisation of 1st Version to be submitted András Vilmos 

 

The Consortium consist of 

Participant No. Participant Name Short Name Country 

1 Motorola Ltd. Motorola HU 

2 SafePay Systems Ltd. SafePay HU 

3 Deloitte Ltd. Deloitte HU 

4 
Budapest Tech, John von Neumann Faculty of 

Informatics 
BMF  HU 

5 Auto-ID-Labs St. Gallen Auto-ID-Lab CH 

6 BULL Ltd. BULL HU 

7 Consult Hyperion Chyp UK 

8 Fornax Plc. Fornax HU 

9 Philips Austria Gmbh. Philips A AT 

10 University of Technology and Economics BME HU 

11 Banca Popolare di Vicenza BPVI IT 

12 Libri Bookstores Ltd. Libri HU 

13 Baker &McKenzie BMcK HU 

14 Consorzio Triveneto S.P.A. Constriv IT 

15 SUN Microsystems Ltd. SUN HU 

16 T-Systems Hungary Ltd. T-Systems HU 

17 Philips Italia Spa. Philips IT IT 

18 Motorola Gmbh. Motorola DE DE 

19 University of Rome Cattid IT 

 

 

 

 



D4 – Requirement Specification 

4 of 292 

 

Table of Content 

 

PAYMENT 

 

1 OVERVIEW ................................................................................................................... 11 

1.1 PURPOSE OF THE DOCUMENT ................................................................................................................ 11 
1.2 CONTEXT......................................................................................................................................... 11 
1.3 SCOPE ............................................................................................................................................ 11 
1.4 DOCUMENT STRUCTURE ....................................................................................................................... 12 
1.5 ASSUMPTIONS................................................................................................................................... 12 
1.6 TERMS AND ABBREVIATIONS ................................................................................................................. 12 
1.7 DEFINITION OF ACTORS ...................................................................................................................... 13 

2 NFC PAYMENT APPLICATION PROVISIONING ............................................................ 14 

2.1 USE CASE: APPLICATION ISSUANCE ........................................................................................................ 15 
2.2 USE CASE: APPLICATION PERSONALISATION ............................................................................................. 16 

3 NFC PAYMENT APPLICATION MANAGEMENT .............................................................. 19 

3.1 USE CASE: SET PRODUCT ORDER ........................................................................................................... 20 
3.2 USE CASE: REMOVE PAYMENT APPLICATION .............................................................................................. 21 
3.3 USE CASE: PAYMENT DELETION ............................................................................................................ 22 
3.4 USE CASE: APPLICATION UPDATE .......................................................................................................... 24 

4 NFC PAYMENT APPLICATION USAGE........................................................................... 27 

4.1 USE CASE: CONFIRM SELECTED PRODUCT................................................................................................ 27 
4.2 USE CASE: CVM METHOD ................................................................................................................... 29 
4.3 USE CASE: LOADING/TOP-UP/ADDING VALUE ............................................................................................ 30 
4.4 USE CASE: MAKING A PAYMENT............................................................................................................. 32 
4.5 USE CASE: PURCHASE REFUND ............................................................................................................. 34 
4.6 USE CASE: CHECK BALANCE ................................................................................................................. 36 
4.7 USE CASE: TRANSACTION HISTORY........................................................................................................ 37 

5 FUNCTIONAL REQUIREMENTS..................................................................................... 39 

5.1 PROVISIONING .................................................................................................................................. 39 
5.2 MANAGEMENT................................................................................................................................... 40 
5.3 USAGE ............................................................................................................................................ 40 

6 NON-FUNCTIONAL REQUIREMENTS ............................................................................ 43 

 

TICKETING 

 

7 INTRODUCTION ........................................................................................................... 45 

7.1 CONCEPTS & DISTINCTIONS ................................................................................................................. 45 

8 PROCESS DESCRIPTIONS AND ACTIVITY DIAGRAMS................................................. 46 

8.1 QUERY............................................................................................................................................ 47 
8.1.1 Short description ...................................................................................................................................... 47 
8.1.2 Actors...................................................................................................................................................... 47 
8.1.3 Main success scenario............................................................................................................................... 47 
8.1.4 Alternative scenarios................................................................................................................................. 47 
8.1.5 Activity diagram ....................................................................................................................................... 48 

8.2 INITIALIZATION................................................................................................................................. 50 
8.2.1 Short description ...................................................................................................................................... 50 
8.2.2 Actors...................................................................................................................................................... 50 
8.2.3 Main success scenario............................................................................................................................... 50 
8.2.4 Communication ........................................................................................................................................ 50 
8.2.5 Alternative scenarios................................................................................................................................. 51 
8.2.6 Activity diagram ....................................................................................................................................... 51 



D4 – Requirement Specification 

5 of 292 

8.3 DATA MODIFICATION MANAGEMENT ........................................................................................................ 53 
8.3.1 Short description ...................................................................................................................................... 53 
8.3.2 Actors...................................................................................................................................................... 53 
8.3.3 Main success scenario............................................................................................................................... 53 
8.3.4 Communication ........................................................................................................................................ 53 
8.3.5 Alternative scenarios................................................................................................................................. 54 
8.3.6 Activity diagram ....................................................................................................................................... 54 

8.4 FARE PRODUCT UPLOAD ....................................................................................................................... 56 
8.4.1 Short description ...................................................................................................................................... 56 
8.4.2 Actors...................................................................................................................................................... 56 
8.4.3 Main success scenario............................................................................................................................... 56 
8.4.4 Communication ........................................................................................................................................ 57 
8.4.5 Alternative scenarios................................................................................................................................. 57 
8.4.6 Activity diagram ....................................................................................................................................... 57 

8.5 REFUND .......................................................................................................................................... 60 
8.5.1 Short description ...................................................................................................................................... 60 
8.5.2 Actors...................................................................................................................................................... 60 
8.5.3 Main success scenario............................................................................................................................... 60 
8.5.4 Communication ........................................................................................................................................ 61 
8.5.5 Alternative scenarios................................................................................................................................. 61 
8.5.6 Activity diagram ....................................................................................................................................... 61 

8.6 BACKUP........................................................................................................................................... 63 
8.6.1 Short description ...................................................................................................................................... 63 
8.6.2 Actors...................................................................................................................................................... 64 
8.6.3 Main success scenario............................................................................................................................... 64 
8.6.4 Communication ........................................................................................................................................ 64 
8.6.5 Alternative scenarios................................................................................................................................. 64 
8.6.6 Activity diagram ....................................................................................................................................... 65 

8.7 RESTORE......................................................................................................................................... 66 
8.7.1 Short description ...................................................................................................................................... 66 
8.7.2 Actors...................................................................................................................................................... 66 
8.7.3 Main success scenario............................................................................................................................... 67 
8.7.4 Communication ........................................................................................................................................ 67 
8.7.5 Alternative scenarios................................................................................................................................. 67 
8.7.6 Activity diagram ....................................................................................................................................... 67 

8.8 TICKET EXCHANGE ............................................................................................................................. 70 
8.8.1 Short description ...................................................................................................................................... 70 
8.8.2 Actors...................................................................................................................................................... 70 
8.8.3 Main success scenario............................................................................................................................... 70 
8.8.4 Communication ........................................................................................................................................ 71 
8.8.5 Alternative scenarios................................................................................................................................. 71 
8.8.6 Activity diagram ....................................................................................................................................... 72 

8.9 CHECK IN VALIDATION......................................................................................................................... 78 
8.9.1 Short description ...................................................................................................................................... 78 
8.9.2 Actors...................................................................................................................................................... 79 
8.9.3 Main success scenario............................................................................................................................... 79 
8.9.4 Communication ........................................................................................................................................ 79 
8.9.5 Alternative scenarios................................................................................................................................. 80 
8.9.6 Activity diagram ....................................................................................................................................... 81 

8.10 CHECK OUT ...................................................................................................................................... 83 
8.10.1 Short description ...................................................................................................................................... 83 
8.10.2 Actors...................................................................................................................................................... 83 
8.10.3 Main success scenario............................................................................................................................... 84 
8.10.4 Communication ........................................................................................................................................ 84 
8.10.5 Alternative scenarios................................................................................................................................. 84 
8.10.6 Activity diagram ....................................................................................................................................... 86 

8.11 TICKET INSPECTION............................................................................................................................ 88 
8.11.1 Short description ...................................................................................................................................... 88 
8.11.2 Actors...................................................................................................................................................... 88 
8.11.3 Main success scenario............................................................................................................................... 88 
8.11.4 Communication ........................................................................................................................................ 88 
8.11.5 Alternative scenarios................................................................................................................................. 89 
8.11.6 Activity diagram ....................................................................................................................................... 89 



D4 – Requirement Specification 

6 of 292 

9 DATA STORING REQUIREMENTS ................................................................................. 91 

9.1 PERSONAL DATA STORED IN THE CHIP CARD (IN THE MOBILE PHONE) ............................................................... 91 
9.1.1 Personal (customer) data on the card ........................................................................................................ 91 
9.1.2 Discount options....................................................................................................................................... 92 

9.2 INFORMATION STORED IN THE BACKEND SYSTEM ........................................................................................ 92 
9.2.1 Personal (customer) data in the backend ................................................................................................... 93 

9.3 FARE PRODUCT INFORMATION ............................................................................................................... 93 
9.3.1 Fare product (tariff) data .......................................................................................................................... 94 
9.3.2 Traffic transaction (during usage of the card - travelling) data .................................................................... 95 
9.3.3 Technical (IT, security etc.) data ............................................................................................................... 95 

9.4 ELECTRONIC PURSE INFORMATION.......................................................................................................... 96 

10 EVENTS (OPERATION) ................................................................................................. 97 

11 ACTORS ........................................................................................................................ 99 

11.1 INTERNAL ACTORS ............................................................................................................................. 99 
11.2 EXTERNAL ACTORS........................................................................................................................... 100 

12 MESSAGES.................................................................................................................. 101 

12.1 PROVIDED SERVICES ......................................................................................................................... 101 
12.2 USED SERVICES ............................................................................................................................... 102 

 

RETAIL  

 

13 INTRODUCTION ......................................................................................................... 104 

14 SHOPPING PROCESSES: STATUS QUO AND STOLPAN VISION.................................. 105 

14.1 SHOPPING PROCESSES IN DIFFERENT RETAIL SECTORS .............................................................................. 105 
14.1.1 Supermarket .......................................................................................................................................... 105 

Status Quo.................................................................................................................. 105 

StoLPaN Process Vision ................................................................................................ 110 

Intermediary Solution................................................................................................... 111 
14.1.2 Book Store ............................................................................................................................................. 113 

Status Quo.................................................................................................................. 113 

StoLPaN Process Vision ................................................................................................ 115 
14.1.3 Apparel and Footwear Outlet................................................................................................................... 117 

Status Quo.................................................................................................................. 117 

StoLPaN Process Vision ................................................................................................ 119 
14.1.4 Pharmacy............................................................................................................................................... 120 

Status Quo.................................................................................................................. 120 

StoLPaN Process Vision ................................................................................................ 122 
14.1.5 Gas Station ............................................................................................................................................ 125 

Status Quo.................................................................................................................. 125 

StoLPaN Process Vision ................................................................................................ 128 

Intermediary Solution................................................................................................... 130 

14.2 SYNTHESIS: A GENERIC CUSTOMER SHOPPING PROCESS............................................................................ 131 
14.3 STOLPAN MIGRATION PATH FROM BARCODE TO ITEM LEVEL TAGGING............................................................ 132 

15 THE STOLPAN SHOPPING PROCESS .......................................................................... 134 

15.1 PRECONDITIONS AND ASSUMPTIONS ..................................................................................................... 134 
15.2 EXEMPLARY INTERACTION PROCESS FOR A STOLPAN DEVICE...................................................................... 135 
15.2.1 Interaction Process................................................................................................................................. 135 
15.2.2 Shopping Process with the StoLPaN PSA .................................................................................................. 137 

Core Interaction Process............................................................................................... 137 

Interaction Process including all StoLPaN features ........................................................... 140 
15.2.3 User Interaction: StoLPaN and NFC Phone ............................................................................................... 142 



D4 – Requirement Specification 

7 of 292 

Login.......................................................................................................................... 142 

Alternative Login without Loyalty Card ........................................................................... 143 

Shopping and product information retrieval .................................................................... 145 

Redemption of e-coupons and payment ......................................................................... 147 

15.3 BUILDING BLOCKS ........................................................................................................................... 149 

16 PROCESS DESCRIPTIONS AND ACTIVITY DIAGRAMS............................................... 150 

16.1 FRONT-END PROCESSES..................................................................................................................... 150 
16.1.1 Sign-in for the loyalty program................................................................................................................ 150 
16.1.2 Collecting loyalty coupons ....................................................................................................................... 151 
16.1.3 Presentation of Shopping List .................................................................................................................. 152 
16.1.4 Product Information ............................................................................................................................... 154 
Collecting Product Information................................................................................................................................. 154 
Query for Product Information ................................................................................................................................. 157 
16.1.5 Code Reading......................................................................................................................................... 159 
Smart Shopping Cart ............................................................................................................................................... 159 
Barcode reading and security deactivation ................................................................................................................ 160 
16.1.6 Product Pricing ....................................................................................................................................... 161 
16.1.7 Redemption of Loyalty Coupons .............................................................................................................. 162 
16.1.8 Payment ................................................................................................................................................ 164 
16.1.9 Update of Loyalty Status ......................................................................................................................... 165 
16.1.10 Security Check ....................................................................................................................................... 166 
Smart Shopping Cart ............................................................................................................................................... 166 
Smart Security Gate ................................................................................................................................................ 168 
Barcode Reader ...................................................................................................................................................... 169 
Deactivation of Tags ............................................................................................................................................... 170 

16.2 BACK-END PROCESSES....................................................................................................................... 170 
16.2.1 Sign-in for the loyalty program................................................................................................................ 170 

Process Diagram.......................................................................................................... 172 

Description Table......................................................................................................... 173 
16.2.2 Collecting Loyalty Coupons...................................................................................................................... 175 

Process Diagram.......................................................................................................... 177 

Description Table......................................................................................................... 178 
16.2.3 Presentation of Shopping List .................................................................................................................. 180 

Process Diagram.......................................................................................................... 181 

Description Table......................................................................................................... 181 
16.2.4 Product Information ............................................................................................................................... 182 
1. Collecting Product Information ..................................................................................................................... 182 

Process Diagram.......................................................................................................... 183 

Description Table......................................................................................................... 184 
2. Query for Product Information ..................................................................................................................... 186 

Process Diagram.......................................................................................................... 187 

Description Table......................................................................................................... 188 
16.2.5 Code Reading......................................................................................................................................... 190 
3. Smart Shopping Cart ................................................................................................................................... 190 

Process Diagram.......................................................................................................... 191 

Description Table......................................................................................................... 192 
4. Barcode reading and security deactivation .................................................................................................... 193 

Process Diagram.......................................................................................................... 194 

Description Table......................................................................................................... 194 
16.2.6 Product Pricing ....................................................................................................................................... 196 

Process Diagram.......................................................................................................... 197 

Description Table......................................................................................................... 197 
16.2.7 Redemption of Loyalty Coupons .............................................................................................................. 199 

Process Diagram.......................................................................................................... 200 



D4 – Requirement Specification 

8 of 292 

Description Table......................................................................................................... 202 
16.2.8 Payment ................................................................................................................................................ 203 

Process Diagram.......................................................................................................... 205 

Description Table......................................................................................................... 205 
16.2.9 Update Loyalty Status............................................................................................................................. 208 

Process Diagram.......................................................................................................... 209 

Description Table......................................................................................................... 209 
16.2.10 Security Check ....................................................................................................................................... 210 
5. Smart Shopping Cart ................................................................................................................................... 210 

Process Diagram.......................................................................................................... 211 

Description Table......................................................................................................... 212 
6. Smart Security Gate..................................................................................................................................... 213 

Process Diagram.......................................................................................................... 214 

Description Table......................................................................................................... 215 
7. Barcode Reader........................................................................................................................................... 216 

Process Diagram.......................................................................................................... 217 

Description Table......................................................................................................... 217 
8. Deactivation of Tags.................................................................................................................................... 218 

Process Diagram.......................................................................................................... 219 

Description Table......................................................................................................... 220 

17 REQUIREMENT SPECIFICATION ................................................................................ 221 

17.1 RETAILER INTERVIEWS...................................................................................................................... 221 
17.1.1 Motivation and Interview Partners ........................................................................................................... 221 
17.1.2 Interview Results.................................................................................................................................... 221 
17.1.3 Conclusions............................................................................................................................................ 223 

17.2 FUNCTIONAL REQUIREMENTS .............................................................................................................. 224 
17.3 NON-FUNCTIONAL REQUIREMENTS........................................................................................................ 225 

18 ARCHITECTURE .......................................................................................................... 227 

18.1 SYSTEM COMPONENTS....................................................................................................................... 227 
18.1.1 PSAs...................................................................................................................................................... 227 
18.1.2 Back office ............................................................................................................................................. 229 

18.2 MESSAGES ..................................................................................................................................... 229 

 

HOST APPLICATION 

19 INTRODUCTION ......................................................................................................... 233 

20 ACRONYMS AND ABBREVIATIONS ............................................................................ 234 

21 DESCRIPTION OF THE HOST APPLICATION .............................................................. 235 

22 THE HOST PROCESSES ............................................................................................... 236 

22.1 DEPLOYMENT OF J2ME COMPONENT..................................................................................................... 236 
22.2 DEPLOYMENT OF JAVACARD COMPONENTS .............................................................................................. 236 
22.3 SERVICE DISCOVERY ......................................................................................................................... 237 
22.4 REMOTE MANAGEMENT OF SERVICES..................................................................................................... 238 
22.4.1 User initiated service removal.................................................................................................................. 238 
22.4.2 Revocation............................................................................................................................................. 239 
22.4.3 Upgrade of service ................................................................................................................................. 239 
22.4.4 Data modification ................................................................................................................................... 240 

22.5 PERSONAL DATA MANAGEMENT............................................................................................................ 240 
22.5.1 Personalization of the Host application..................................................................................................... 241 
22.5.2 Personal data assignment ....................................................................................................................... 241 

22.6 SETTINGS MANAGEMENT .................................................................................................................... 242 
22.6.1 Global settings ....................................................................................................................................... 242 
22.6.2 Language management .......................................................................................................................... 242 



D4 – Requirement Specification 

9 of 292 

22.7 SECURITY MANAGEMENT.................................................................................................................... 243 
22.7.1 User verification in local environment ...................................................................................................... 243 
22.7.2 PIN Query.............................................................................................................................................. 244 
22.7.3 Disable PIN ............................................................................................................................................ 245 
22.7.4 Block PIN/Wrong PIN.............................................................................................................................. 246 
22.7.5 Unblock PIN........................................................................................................................................... 246 
22.7.6 Change PIN............................................................................................................................................ 247 
22.7.7 User verification in remote environment................................................................................................... 248 

22.8 BACKUP PROCEDURE ......................................................................................................................... 249 
22.8.1 Backup of services.................................................................................................................................. 249 
22.8.2 Restore services ..................................................................................................................................... 250 

22.9 APPLICATION HANDLING.................................................................................................................... 250 
22.9.1 Default application.................................................................................................................................. 250 
22.9.2 Activate application ................................................................................................................................ 251 

22.10 PRODUCT HANDLING ........................................................................................................................ 252 
22.10.1 Set default product................................................................................................................................. 252 
22.10.2 Renewal of product ................................................................................................................................ 253 
22.10.3 Download of product .............................................................................................................................. 254 
22.10.4 Deletion of product................................................................................................................................. 255 
22.10.5 Refund product value ............................................................................................................................. 256 
22.10.6 Refund................................................................................................................................................... 257 
22.10.7 Online product exchange ........................................................................................................................ 258 
22.10.8 Query for product................................................................................................................................... 259 
22.10.9 Activation of product .............................................................................................................................. 260 
22.10.10 Product list........................................................................................................................................ 261 
22.10.11 Store Data ........................................................................................................................................ 262 
22.10.12 Data Exchange between the applications ............................................................................................ 263 
22.10.13 Payment method ............................................................................................................................... 264 

23 REQUIREMENT SPECIFICATION ................................................................................ 265 

23.1 MOBILE HANDSET ............................................................................................................................ 265 
23.1.1 Functional requirements ......................................................................................................................... 265 

23.2 SECURE ELEMENT............................................................................................................................. 268 
23.2.1 Functional requirements ......................................................................................................................... 268 

23.3 HOST APPLICATION .......................................................................................................................... 269 
23.3.1 Functional requirements ......................................................................................................................... 269 
23.3.2 Non-functional requirements ................................................................................................................... 281 

23.4 BACK-END APPLICATION .................................................................................................................... 284 
23.4.1 Functional requirements ......................................................................................................................... 284 
23.4.2 Non-functional requirements ................................................................................................................... 288 

24 ARCHITECTURE .......................................................................................................... 290 

24.1 COMPONENT MODEL ......................................................................................................................... 290 
24.1.1 MIDP ..................................................................................................................................................... 290 
24.1.2 Platform................................................................................................................................................. 290 

ComponentContext ...................................................................................................... 290 

Component Loader ...................................................................................................... 291 
24.1.3 Common components ............................................................................................................................. 291 

C2SCommunicationAdapter........................................................................................... 291 

NfcAdapter ................................................................................................................. 291 

ScreenManager ........................................................................................................... 291 

SecureElementAdapter ................................................................................................. 291 

StorageAdapter ........................................................................................................... 291 
24.1.4 Default .................................................................................................................................................. 291 

DefaultUserInterface.................................................................................................... 291 

DefaultWorkflowManager.............................................................................................. 291 
24.1.5 Service specific modules ......................................................................................................................... 292 

Service Specific UserInterface ....................................................................................... 292 

Service Specific WorkflowManager ................................................................................. 292 


