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suite structure and test purposes (TSS&TP) which can be used for testing against Recommendation 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 

telecommunications, information and communication technologies (ICTs). The ITU Telecommunication 

Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, 

operating and tariff questions and issuing Recommendations on them with a view to standardizing 

telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes 

the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 

prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a 

telecommunication administration and a recognized operating agency. 

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain 

mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the 

Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other 

obligatory language such as "must" and the negative equivalents are used to express requirements. The use of 

such words does not suggest that compliance with the Recommendation is required of any party. 
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Recommendation ITU-T Q.4004.3 

Communication diversion using IP multimedia core network subsystem; 

Conformance testing – Part 3: User side; Test suite structure and test purposes 

1 Scope 

This Recommendation specifies the test suite structure and test purposes (TSS&TP) for 

communication diversion (CDIV) services [ITU-T Q.3620 v.1] for the user side. 

The communication diversion (CDIV) services enables diverting user, to divert the communications 

addressed to diverting user to another destination. 

This Recommendation is part 3 of a multi-part deliverable covering communication diversion 

(CDIV), as identified below: 

Part 1: "Protocol implementation conformance statement (PICS)"; 

Part 2: "Network side; Test suite structure and test purposes (TSS&TP)"; 

Part 3: "User side; Test suite structure and test purposes (TSS&TP)". 

2 References 

The following ITU-T Recommendations and other references contain provisions which, through 

reference in this text, constitute provisions of this Recommendation. At the time of publication, the 

editions indicated were valid. All Recommendations and other references are subject to revision; 

users of this Recommendation are therefore encouraged to investigate the possibility of applying the 

most recent edition of the Recommendations and other references listed below. A list of the currently 

valid ITU-T Recommendations is regularly published. The reference to a document within this 

Recommendation does not give it, as a stand-alone document, the status of a Recommendation. 

[ITU-T Q.3620 v.1] Recommendation ITU-T Q.3620 v.1 (2016), Communication diversion 

using IP multimedia core network subsystem – Protocol specification. 

[ITU-T Q.4004.1 v.1] Recommendation ITU-T Q.4004.1 v.1 (2016), Communication diversion 

using IP multimedia core network subsystem; Conformance testing – 

Part 1: User side and network side; Protocol implementation conformance 

statement. 

[ITU-T X.290] Recommendation ITU-T X.290 (1995), OSI conformance testing 

methodology and framework for protocol Recommendations for ITU-T 

applications – General concepts. 

[IETF RFC 4244] IETF RFC 4244 (2005), An Extension to the Session Initiation Protocol 

(SIP) for Request History Information. 

3 Definitions 

For the purposes of this Recommendation, the terms and definitions given in [ITU-T Q.3620 v.1] and 

the following apply: 

3.1 abstract test suite (ATS): Refer to [ISO/IEC 9646-1]. 

3.2 implementation under test (IUT): Refer to [ISO/IEC 9646-1]. 

3.3 PICS proforma: Refer to [ISO/IEC 9646-1]. 

3.4 point of control and observation: Refer to [ISO/IEC 9646-1]. 
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3.5 protocol implementation conformance statement (PICS): Refer to [ISO/IEC 9646-1]. 

3.6 system under test (SUT): Refer to [ISO/IEC 9646-1]. 

3.7 test purpose (TP): Refer to [ISO/IEC 9646-1]. 

4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: 

Gm Reference Point between a UE and a P-CSCF 

TSS Test Suite Structure 

5 Test suite structure  

Table 1 – Test suite structure 

 
User  

 OrigUE CDIV_U01_xxx 

 Diverted-toUE CDIV_U02_xxx 

 DivertingUE CDIV_U03_xxx 

 

5.1 Configuration 

The scope of this Recommendation is to test the signalling and procedural aspects of the stage 3 

requirements as described in [ITU-T Q.3620 v.1]. 

Testing of user equipment: There are several requirements regarding end devices. Therefore, a 

special configuration appears. 

 

Figure 1 – Applicable configuration to test the user equipment 

6 Test purposes 

6.1 Introduction 

6.1.1 TP naming convention 

Test purposes (TPs) are numbered, starting at 001, within each group. Groups are organized according 

to the TSS. Additional references are added to identify the actual test suite and whether it applies to 

the network or the user (see Figure 2). 
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 Identifier: <ss>_<iut><group>_<nnn> 

 <ss> = supplementary service: e.g., "CDIV" 

 <iut> = type of IUT: U User 
N Network 
yyy service 

 <group> = group 2 digit field representing group reference according to TSS 

 <nnn> = sequential number (001-999) 

 

Figure 2 – TP identifier naming convention scheme 

6.1.2 Test strategy 

As the base standard [ITU-T Q.3620 v.1] contains no explicit requirements for testing, the TPs were 

generated as a result of an analysis of the base standard and the PICS specification 

[ITU-T Q.4004.1 v.1]. 

6.2 Signalling requirements 

6.2.1 Actions at the user equipment 

6.2.1.1 Actions at the originating user equipment 

 
TSS 

OrigUE 
TP 

CDIV_U01_001 
Reference 
Clause 4.5.2.1 of  
[ITU-T Q.3620 v.1] 
 

Selection expression 
PICS 5/1 
[ITU-T Q.4004.1 v.1] 
 

Test purpose 
Communication diversion information received in a 181 Call is Being Forwarded. 
 
Ensure that the user equipment (UE) is able to receive a 181 Call is Being Forwarded and the 181 Response contains a 
History-Info header. 
Ensure that the information contained in the History-Info header (identities, reason of CDIV) is displayed at the device. 
The Cause Value in the latest History Index; cause-param =CAUSE_VAL defined in Table 2. 

SIP header values: SIP header values: 
INVITE 

 Supported: histinfo 
 
181 Call is Being Forwarded 

 History-Info: <sip:SIP#2>;index=1 

Comments: 
UE    Test equipment 

INVITE    INVITE 
181 Call is Being Forwarded    181 Call is Being Forwarded 
180 Ringing    180 Ringing 
200 OK (INVITE)    200 OK (INVITE) 
ACK    ACK 

 

BYE    BYE 
200 OK (BYE)    200 OK (BYE) 
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TSS 
OrigUE 

TP 
CDIV_U01_002 

Reference  
Clause 4.5.2.1 of  
[ITU-T Q.3620 v.1]  

Selection expression 
PICS 5/2 
[ITU-T Q.4004.1 v.1] 

Test purpose 
Communication diversion information received in a 180 Ringing. 
 
Ensure that the user equipment is able to receive a 180 Ringing and the 180 Response contains a History-Info header. 
Ensure that the information contained in the History-Info header (identities, reason of CDIV) is displayed at the device. 
The Cause Value in the latest History Index; cause-param =CAUSE_VAL defined in Table 2. 

SIP header values: SIP header values: 
INVITE 

 Supported: histinfo 
 
180 Ringing 

 History-Info: <sip:SIP#2>;index=1, 
   <sip:SIP#3; cause=CAUSE_VAL>;index=1.1 

Comments: 
UE    Test equipment 

INVITE    INVITE 
181 Call is Being Forwarded    181 Call is Being Forwarded 
180 Ringing    180 Ringing 
200 OK (INVITE)    200 OK (INVITE) 
ACK    ACK 

 

BYE    BYE 
200 OK (BYE)    200 OK (BYE) 

 
TSS 

OrigUE 
TP 

CDIV_U01_003 
Reference  
Clause 4.5.2.1 of 
[ITU-T Q.3620 v.1]  

Selection expression 
PICS 5/3 
[ITU-T Q.4004.1 v.1] 

Test purpose 

Communication diversion information received in a 200 OK INVITE. 
 
Ensure that the user equipment is able to receive a 200 OK INVITE and the 200 OK final Response contains a History-
Info header. 
Ensure that the information contained in the History-Info header (identities, reason of CDIV) is displayed at the device. 
The Cause Value in the latest History Index; cause-param =CAUSE_VAL defined in Table 2. 

SIP header values: SIP header values: 
INVITE 

 Supported: histinfo 
 
200 OK (INVITE) 

 History-Info: <sip:SIP#2>;index=1, 
   <sip:SIP#3; cause=CAUSE_VAL>;index=1.1 

Comments: 
UE    Test equipment 

INVITE    INVITE 
181 Call is Being Forwarded    181 Call is Being Forwarded 
180 Ringing    180 Ringing 
200 OK (INVITE)    200 OK (INVITE) 
ACK    ACK 

 

BYE    BYE 
200 OK (BYE)    200 OK (BYE) 
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6.2.1.2 Action at the diverted to UE 

TSS 
Diverted-toUE 

TP 
CDIV_U02_001 

Reference Clause 
4.5.2.15 of 
[ITU-T Q.3620 v.1] 

 

Selection expression 
PICS 5/4 
[ITU-T Q.4004.1 v.1] 

Test purpose 
Communication diversion information received in an INVITE request. 
 
Ensure that the user equipment is able to receive an INVITE request and the INVITE contains a History-Info header. 
Ensure that the information contained in the History-Info header (identities, reason of CDIV) is displayed at the device. 
The Cause Value in the latest History Index; cause-param =CAUSE_VAL defined in Table 2. 

SIP header values: SIP header values: 

INVITE: History-Info: <sip:SIP#2>;index=1, 
       <sip:SIP#3; cause=CAUSE_VAL>;index=1.1 

Comments: 
UE    Test equipment 

INVITE    INVITE 
180 Ringing    180 Ringing 
200 OK (INVITE)    200 OK (INVITE) 
ACK    ACK 

 

BYE    BYE 
200 OK (BYE)    200 OK (BYE) 

 
TSS 

Diverted-toUE 
TP 

CDIV_U02_002 
Reference  
Clauses 4.5.2.6.2, 
4.5.2.7 of 
[ITU-T Q.3620 v.1] 

 

Selection expression 
PICS 5/5 
[ITU-T Q.4004.1 v.1] 

Test purpose 
The user equipment is able to send a History-Info header in 180 response. 
 
Ensure that the user equipment is able to send a History-Info header in a 180 provisional response containing a History-
Info header received in the initial INVITE. 
The Cause Value in the latest History Index; cause-param =CAUSE_VAL defined in Table 2. 

SIP header values: SIP header values: 

INVITE: History-Info: <sip:SIP#2>;index=1, 
   <sip:SIP#3; cause=CAUSE_VAL>;index=1.1 
180 Ringing: History-Info: <sip:SIP#2>;index=1, 
   <sip:SIP#3; cause=CAUSE_VAL>;index=1.1 

Comments: 
UE    Test equipment 

INVITE    INVITE 
180 Ringing    180 Ringing 
200 OK (INVITE)    200 OK (INVITE) 
ACK    ACK 

 

BYE    BYE 
200 OK (BYE)    200 OK (BYE) 
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TSS 
Diverted-toUE 

TP 
CDIV_U02_003 

Reference  
Clauses 4.5.2.6.2, 
4.5.2.7 of  
[ITU-T Q.3620 v.1] 

 

Selection expression 
PICS 5/6 
[ITU-T Q.4004.1 v.1] 

Test purpose 
The user equipment is able to send a History-Info header in 200 OK INVITE final response. 

 
Ensure that the user equipment is able to send a History-Info header in a 200 OK final response containing a History-
Info header received in the initial INVITE. 
The Cause Value in the latest History Index; cause-param =CAUSE_VAL defined in Table 2. 

SIP header values: SIP header values: 

INVITE: History-Info: <sip:SIP#2>;index=1, 
   <sip:SIP#3; cause=CAUSE_VAL>;index=1.1 
200 OK: History-Info: <sip:SIP#2>;index=1, 
   <sip:SIP#3; cause=CAUSE_VAL>;index=1.1 

Comments: 
UE    Test equipment 

INVITE    INVITE 
180 Ringing    180 Ringing 
200 OK (INVITE)    200 OK (INVITE) 
ACK    ACK 

 

BYE    BYE 
200 OK (BYE)    200 OK (BYE) 

6.2.1.3 Actions at the diverting UE 

TSS 
DivertingUE 

TP 
CDIV_U03_001 

Reference 
Clause 4.5.2.6.4 of 
[ITU-T Q.3620 v.1] 

 

Selection expression 
PICS 5/7 
[ITU-T Q.4004.1 v.1] 

Test purpose 
Communication diversion using the MESSAGE request method. 
 
Ensure that the user equipment is able to receive a MESSAGE request containing the notification about a performed 
communication diversion by the network. 
The Cause Value in the latest History Index; cause-param =CAUSE_VAL defined in Table 2. 

SIP header values: SIP header values: 

MESSAGE 
Content-Type: text/plain 
… text (PIXIT) … 

Comments: 
UE    Test equipment 

     
MESSAGE    MESSAGE 

 



 

  Rec. ITU-T Q.4004.3 (08/2016) 7 

TSS 
DivertingUE 

TP 
CDIV_U03_002 

Reference  
Clauses 4.5.2.6.5,  
4.10 of 
[ITU-T Q.3620 v.1] 

 

Selection expression 
PICS 5/8 
[ITU-T Q.4004.1 v.1] 

Test purpose 
Communication diversion using the CDIVN service, subscription of the service. 

 
Ensure that the user equipment is able to subscribe the communication diversion notification service (CDIVN).  
A SUBSCRIBE request is sent. The Event header contains the package name "comm-div-info" and a MIME body 
containing a XML instance of "http://uri.etsi.org/ngn/params/xml/comm-div-info". 
The Cause Value in the latest History Index; cause-param =CAUSE_VAL defined in Table 2. 

SIP header values: SIP header values:  
SUBSCRIBE: Event:comm-div-info 

   application/comm-div-info+xml 
   <comm-div-info> 
    <comm-div-subs-info > 
     <comm-div-selection-criteria> 
      < originating-user-selection-criteria > 
      <diverting-user-selection-criteria> 
      <diverted-to-user-selection-criteria> 
      < diversion-time-selection-criteria > 
      < diversion-reason-selection-criteria > CAUSE_VAL 
      <comm-div-ntfy-trigger-criteria> 
      <notification-time-selection-criteria> 
   </comm-div-info> 
 
NOTIFY:  Event:comm-div-info 

Comments: 
UE    Test equipment 

     
SUBSCRIBE    SUBSCRIBE 
200 OK (SUBSCRIBE)    200 OK (SUBSCRIBE) 
     
NOTIFY    NOTIFY 
200 OK (NOTIFY)    200 OK (NOTIFY) 
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TSS 
DivertingUE 

TP 
CDIV_U03_003 

Reference 
Clauses 4.5.2.6.5, 
4.10 of  
[ITU-T Q.3620 v.1] 
 

Selection expression 
PICS 5/8 
[ITU-T Q.4004.1 v.1] 

Test purpose 
Communication diversion using the CDIVN service, notification applies. 

 
Ensure that the user equipment is able to receive notification based on the communication diversion notification service 
(CDIVN).  
A NOTIFY request is received. The Event header contains the package name "comm-div-info". The Event header 
contains the package name "comm-div-info" and a MIME body containing a XML instance of 
"http://uri.etsi.org/ngn/params/xml/comm-div-info". 
Ensure that the notification is displayed at the user equipment. 
The Cause Value in the latest History Index; cause-param =CAUSE_VAL defined in Table 2. 

SIP header values: SIP header values: 
NOTIFY:  Event:comm-div-info 

   application/comm-div-info+xml 
   <comm-div-info> 
    <comm-div-ntfy-info> 
     <originating-user-info> 
     <diverting-user-info> 
     <diverted-to-user-info> 
     <diversion-time-info> 
     <diversion-reason-info> CAUSE_VAL 
     <diversion-rule-info-type> 
      <diversion-rule> (any text) 
   </comm-div-info> 

Comments: 
UE    Test equipment 

  CDIVN is activated   
     
NOTIFY    NOTIFY 
200 OK (NOTIFY)    200 OK (NOTIFY) 

Table 2 – Cause values the "cause" parameter in the History-Info header and  

XML element used in CDIV_U03_001-003 

Cause Value in History 
Index; cause-param = 
"cause" EQUAL  
CAUSE_VAL 

Cause value Call diversion 
information 
  

Redirecting reason 

404 Subscriber not Logged-In 

302 Unconditional 

486 User busy 

408 No reply 

480 Deflection immediate 

503 Mobile subscriber not reachable 

487 Deflection during alerting 
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