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1 Introduction 

1.1 Scope 

This document contains the specification of IREG End-to-end Functional Capability tests 

related to the international roaming of a Mobile Station subscribed to CAMEL (Customised 

Applications for Mobile networks using Enhanced Logic) services, belonging to a home 

PMN(a), within a visited PMN(b). 

Whilst it is expected that CAMEL roaming will be a bilateral activity between two PMNs, this 

document is written in a unidirectional context.  Hence, roaming is taking place by a MS(a) 

roamed to VPMN(b) only.  There is no reference to a Mobile Station MS(b) visiting PMN(a). 

This document does not cover: 

 SCCP testing [see Stage 2: NG PRD IR25] 

  Exchange of PMN numbering, addressing and routing data [see Stage 3: NG PRD 

IR23] 

 Testing of Transferred Account Procedure (TAP), billing applications and any inter-

PMN financial statements; [see IDS PRD TD06]. However, the production of a Toll 

Ticketing file, for use in the IDS Stage 3 testing, is included. 

 Definition of operation and maintenance procedures such as contact points for fault 

reporting and notification of planned works. [See Stage 3: NG PRD IR23] 

 IR24 International Roaming testing. [See Stage 4: NG PRD IR24] 

 
The scope of the document extends to CAMEL Phase 1 and Phase 2. 

 

1.2 Definitions 

Term   Description 

BOICExH  Barring of Outgoing International Calles Except Home 

CAMEL Customised Applications for Mobile networks using Enhanced Logic 

CFNRY Call Forwarding on No Reply 

DCH Default Call Handling 

DPC Destination Point Code 

HLR Home Location Register 

HPLMN Home PLMN 

O-CSI  Originating CAMEL Subscription Information 

ODB Operator Determined Barring 

RHSP Roaming Hub Service Provider 

SCF Service Control Function 

SCP Service Control Point 

SMS Short Message Service 

TAP Transferred Accounts Procedure 
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1.3 References 

Ref 

Document 

Number Title 

1 IR.23 Organisation of GSM International Roaming Tests 

2 TD.46 
TAP Test Cases (TTC) for CAMEL Phase 1, Phase 2 and Phase 

3 Services 

3 IR.80 
Technical Architecture Alternatives for Open Connectivity 

Roaming Hubbing Model 

 

2 Testing Principles 

In order to maximize the efficiency of testing, the test cases have been drawn up so as to 

minimize the requirements for simultaneous joint activity by both PMN(a) and PMN(b). 

There are two testing scopes:  

 CAMEL testing: Basic testing can be performed to ensure the CAMEL protocol is 

working as expected in the VPMN. 

 Prepaid testing: Extended testing can be performed to ensure there is no fraud 

exposure 

 The testing program takes into account three distinct components.   

  

 PMN(a) issues pre-programmed (U)SIMs and programmed HLR and SCP  

  

 PMN(b) or RHSP on behalf of PMN(b) performs tests   

 PMN(b) and PMN(a) discuss results bilaterally or via the RHSP 

  

https://infocentre2.gsma.com/gp/wg/IR/OfficialDocuments/Forms/Official%20Document/docsethomepage.aspx?ID=969&FolderCTID=0x0120D5200072B7664C9B6C41A5A2203ED59788C6B200B7DD38F151D844A683065B0BA90F5F8A00EE7A3E0638A40E42B586D4C20B08AFCE&List=50ea34d5-ec5d-4271-b8ca-a2ce4303a79d&RootFolder=%2Fgp%2Fwg%2FIR%2FOfficialDocuments%2FIR%2E23%20Organisation%20of%20GSM%20International%20Roaming%20Tests%20v5%2E0%20%28Current%29
https://infocentre2.gsma.com/gp/wg/TD/OfficialDocuments/Forms/Official%20Document/docsethomepage.aspx?ID=1344&FolderCTID=0x0120D5200072B7664C9B6C41A5A2203ED59788C6B200B7DD38F151D844A683065B0BA90F5F8A00B9A4F2A744F234488FA7365B3DFE580A&List=d68766b7-3626-4dd7-86e1-fa8a67aa76d2&RootFolder=%2Fgp%2Fwg%2FTD%2FOfficialDocuments%2FTD%2E46%20TAP%20Test%20Cases%20%28TTC%29%20for%20CAMEL%20Phase%201%2C%20Phase%202%20and%20Phase%203%20Services%20v3%2E7%20%28Current%29
https://infocentre2.gsma.com/gp/wg/IR/OfficialDocuments/Forms/Official%20Document/docsethomepage.aspx?ID=638&FolderCTID=0x0120D5200072B7664C9B6C41A5A2203ED59788C6B200B7DD38F151D844A683065B0BA90F5F8A00EE7A3E0638A40E42B586D4C20B08AFCE&List=50ea34d5-ec5d-4271-b8ca-a2ce4303a79d&RootFolder=%2Fgp%2Fwg%2FIR%2FOfficialDocuments%2FIR%2E80%20Technical%20Architecture%20Alternatives%20for%20Open%20Connectivity%20Roaming%20Hubbing%20Model%20v1%2E2%20%28Current%29
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2.1 Test objectives 

The fundamental objective of this testing is to confirm the capability of CAMEL services so 

that GSM users subscribed to these services will receive them when roaming from their 

Home PMN(a) to a visited PMN(b).  Consequently, the tests are restricted to top-level 

capability testing.  There is no provocative or inopportune behaviour testing. 

As the testing is at a top-level, its scope includes checking the correct behaviour of CAMEL 

features. The term "CAMEL features" is related to CAMEL Phase 1 and Phase 2 throughout 

the document. 

The overall objective of the tests is to confirm that the CAMEL features, which are known to 

operate correctly within each separate PMN, will also operate correctly for Inter-PMN 

roaming. 

The specific objectives: 

 "Location updating" and the associated "Inserting of Subscriber data" including O-CSI 

can be successfully completed for MS(a) roaming in PMN(b). 

 "Provide Subscriber Info" is successfully executed. 

 Outgoing speech calls by MS(a) are handled for calls to VPMN(b)  

 Encountered Event Detection Points are reported correctly. 

 SCF is able to terminate calls. 

 The default call handling described in O-CSI is correctly executed. 

 Suppression of announcements in VMSC is successfully executed. 

 Interworking with GSM SS and ODB is correctly executed. 

 Termination of call establishment via ReleaseCall is optionally tested to reduce 

expenditure 

 In case an emergency call is requested, the SCF(Service Control Function) is not 

invoked 

The following topics are not tested: 

 Charging aspects are not specifically verified here. However TAP Records will be 

produced, which may be used to check charging procedures. 

 CAMEL specific parameters will be included in TAP Records according to TD.46 

 The ActivityTest information flow is not tested, as the initiation timers are SCP 

dependent. 
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2.2 Test Cases 

2.2.1 CAMEL testing 

2.2.1.1 MS1(a) Calls MS2(a) in international format (+ or 00), both roamed in 

VPMN(b) 

1. Preconditions 

MS1(a) and MS2(a) have sufficient credit to initiate/terminate calls. 

2. Action 

Check the balance of MS1(a) and MS2(a) 

MS1(a) establishes call to MS2(a). 

Call is answered and held for one minute. 

Check the balance of MS1(a) and MS2(a) 

3. Expected Result 

The call is connected successfully and the balances of MS1(a) and MS2(a) are decreased 

4. Comments 

2.2.1.2 MS1(a) calls HPMN short code 

1. Preconditions 

MS1(a) has sufficient credit to initiate/terminate calls. 

2. Action 

Check the balance of MS1(a) 

MS1(a) establishes call to HPMN short code 

Check the balance of MS1(a) 

3. Expected Result 

The call is connected successfully 

4. Comments 
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2.2.1.3 MS2(a) performs Call Forwarding on No Reply to Voicemail 

1. Preconditions 

MS1(a) and MS2(a) have sufficient credit to initiate/terminate calls. 

MS2(a) has to have an active CFNRY (Call Forwarding on No Reply) to voicemail. 

The CFNRY is either activated by default by the HPMN or manually by the tester 

2. Action 

Check the balance of MS2(a) 

MS1(a) or PSTN(b) calls MS2(a). 

MS2(a) does not respond and the call is forwarded to the voicemail. 

Check the balance of MS2(a) 

3. Expected Result 

The call to MS2(a) is successfully forwarded to the voicemail. 

No local announcement is played. 

MS2(a) is charged if the HPMN does not use optimal routing for conditional call 

forwarding.  

MS2(a) is not charged if the HPMN does use optimal routing for conditional call 

forwarding. 

4. Comments 

 

2.2.1.4 MS1(a) calls Visited country number in international format, account 

depleted 

1. Preconditions 

The credit of MS1(a) should be minimal. If the credit at this stage is too high, please 

contact the HPMN to set a lower balance for MS1(a)  

The call duration could be computed as the credit divided by the price/minute. 

2. Action 

Check the balance of MS1(a) 

MS1(a) establishes call to a Visited country number in international format. 

Call is answered. 

Check the balance of MS1(a) 

3. Expected Result 

The call is disconnected when the credit is exhausted. 

4. Comments 
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2.2.1.5 MS1(a) calls Visited country number in international format, without credit 

1. Preconditions 

MS1(a) has no more credit to initiate a call. 

The Dialled number should be the same as for 1.5.1.4 

2. Action 

Check the balance of MS1(a) 

MS1(a) establishes call to a Visited country number in international format (same as 

previous test). 

Check the balance of MS1(a) 

3. Expected Result 

The call is released by the SCP. 

4. Comments 

 

2.2.1.6 MS1(a) calls local Emergency number without credit 

1. Preconditions 

MS1(a) has no more credit to initiate a call. 

2. Action 

Check the balance of MS1(a) 

MS1(a) establishes call to local emergency number. 

Check the balance of MS1(a) 

3. Expected Result 

The call is connected successfully  

The balance is not decreased. 

4. Comments 

 

2.2.1.7 Check DCH set to Release/Continue: MS3(a) calls Visited country number in 

international format 

1. Preconditions 

MS3(a) has sufficient credit to initiate/terminate calls.  

MS3(a) could be implemented using: 

- MS1(a) if only 2 (U)SIMs are exchanged for testing, especially for bilateral 

mode where it is important to minimize the number of (U)SIM cards 

exchanged. In such case, the “Default Call handling” will be invoked on the 

MSC by configuring the SCP routing to a dummy DPC. 
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- MS3(a), a specific (U)SIM provided, could be quite interesting for roaming hub 

testing. In such case, the “Default Call handling” will be invoked on the MSC 

by configuring the MS3(a) profile in the HLR with a dummy SCP address. 

2. Action 

Check the balance of MS3(a) 

MS3(a) establishes call to a Visited country number in international format. 

Call answered and held for one minute. 

Check the balance of MS3(a) 

3. Expected Result 

Expected results depend on DCH value which will be provided by the Home HLR: 

DCH set to Release: the call is released and the balance is not decreased 

DCH set to Continue: the call is connected successfully and the balance is not 

decreased 

4. Comments 

This test must not be executed for non-regression testing if MS1(a) is used and VPMN is 

configured to route HPMN SCP to a dummy DPC. 

 

2.2.2 Prepaid testing 

2.2.2.1 MS2(a) sends a text message to MS1(a), both roamed in VPMN(b) 

1. Preconditions 

MS2(a) has sufficient credit to initiate calls. 

MS2(a) uses the SMS-Service Centre of the HPMN 

2. Action 

MS2(a) sends text message to MS1(a) 

3. Expected Result 

The text message is sent and delivered successfully. 

Both MS1(a) and MS2(a) are charged but generally MS1(a) should not be charged. 

4. Comments 

Monitor that MO Forward SM signalling message is sent from VPMN 
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2.2.2.2 MS2(a) sends a text message to MS1(a), both roamed in VPMN(b), using the 

SMSC of the VPMN 

1. Preconditions 

MS2(a) has sufficient credit to initiate calls. 

MS2(a) uses the SMS-Service Centre of the VPMN 

MS2(a) has BOICExH for SMS active 

2. Action 

MS2(a) sends text message to MS1(a) 

3. Expected Result 

The SMS-MO will fail 

4. Comments 

Monitor that no MO Forward SM signalling message is sent from VPMN 

 

2.2.2.3 MS2(a) sends a text message to MS1(a), both roamed in VPMN(b), using the 

SMSC of a 3rd party Operator 

1. Preconditions 

MS2(a) has sufficient credit to initiate calls. 

MS2(a) uses the SMS-Service Centre of a 3rd party Operator 

MS2(a) has BOICExH for SMS active 

2. Action 

MS2(a) sends text message to MS1(a) 

3. Expected Result 

The SMS-MO will fail 

4. Comments 

Monitor that no MO Forward SM signalling message is sent from the VPMN 
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2.2.2.4 MS2(a) calls to a Premium number from the Visited country 

1. Preconditions 

MS2(a) has sufficient credit to initiate/terminate calls. 

MS2(a) has ODB for Premium numbers active 

2. Action 

MS2(a) calls local Premium number from the visited country 

3. Expected Result 

MS2(a) is not able to make the call 

4. Comments 

3 Equipment requirements 

The testing responsibility on PMN(b) rests with PMN(b) or the RHSP, dependent on their 

agreement as per PRD IR.80. 

3.1 User equipment 

The equipment described in this section is necessary for undertaking the test cases 

described in Section 2.  

 

a) Two Mobile Equipments supplied by PMN(b) or equivalent testing probes supplied 

by the RHSP to which PMN(b) is connected.  

b) Two prepaid (U)SIMs supplied by PMN(a) as MS1(a) and MS2(a)   

c) One prepaid (U)SIM supplied by PMN(a) with DCH set on Continue/Release and 

a dummy SCP in case of Roaming Hubbing as MS3(a)    

3.2 Test Equipment 

The availability of a CCITT # 7 tester able to decode SCCP, TCAP, MAP, and CAP is highly 

advisable, but not strictly necessary for these tests. However, it is essential for any analysis 

of test case failures. 

A clock capable of allowing testing personnel to record the call starting time and chargeable 

starting time (answering time) to an accuracy not less than five seconds. If possible, the 

clock shall be adjusted to be aligned with the internal MSC clock which is also used for the 

Toll Ticketing function. 

A stopwatch capable of measuring the chargeable call duration to an accuracy of one 

second.          
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4 Pre-Testing Data Exchange       

4.1 Testing Contact Information 

The following test co-ordination contact information should be exchanged by both PMNs and 

the Roaming Hub Provider: 

 names,  

 telephone numbers,  

 fax numbers, and 

 email address. 

 

4.2 (U)SIM associated data supplied by PMN(a) 

The following information is required individually for each of the (U)SIMs supplied 

 PIN, PUK/ (SUPER PIN). 

 IMSI 

 MSISDN 

 Default Call Handling   

 BOICExH for SMS 

 

PMN addressing, numbering and routing data as referenced in PRD IR.23 [1] is regarded as 

advisable. Such information includes: 

 E212-E214 translation 

 MSC/VLR and HLR E.164 addresses 

 MSRN number ranges 

 SMS Service Centre E.164 address of HPMN 

 HPMN short codes 

 Voicemail number  

 Whether HPMN uses optimal routing for call forwarding  

 Balance check code 

 Visited country emergency number 

 SMS Service Centre E.164 address of VPMN 

 SCP address of HPMN 
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3.0.0 09/06/2003 

 Approved by EMC 

 

IREG 

 

 

3.1.0 08/12/2004 

 

NCR 001 by Vodafone D2 

Germany (Chapter 8: “3G 

Test Cases” added) 

IREG 

 

 

 

3.1.1 29/03/2005 

 

NCR 002 by KPN Mobile 

Netherlands (Chapter 1 is 

updated with improved 
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It is our intention to provide a quality product for your use. If you find any errors or omissions, 

please contact us with your comments. You may notify us at prd@gsm.com 

Your comments or suggestions & questions are always welcome. 
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