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1.1 Change 1

	Function Name
	f_EUTRA_DelayForUserPlaneSignalling

	Reason for change
	In the changes done for CR R5-123731, “alt” statement added to handle IMS registration repeats unconditionally.

	Summary of change
	Changes done to function f_EUTRA_DelayForUserPlaneSignalling to continue once the trigger at the end of IMS registration is received.

	Source of change
	EUTRA_NASSteps.ttcn


Before:
	  function f_EUTRA_DelayForUserPlaneSignalling(EUTRA_WaitForIMS_Type p_WaitForIMS := waitForIMS) runs on EUTRA_PTC

  { /* NOTE: there is no reason to apply any tolerances for the delay */

    /* @sic R5-123731 "Addition of guard timer to the procedure for IMS signalling" sic@ */

    timer t_WaitForIMS;

    if (pc_IMS and (p_WaitForIMS == waitForIMS)) {  // 36.508 cl. 4.5A.3  @sic R5-123731 sic@

      t_WaitForIMS.start(10.0);

      alt {

        [] t_WaitForIMS.timeout {

          // just continue

        }

        [] IMS[tsc_Index_PDN1].receive(cmr_IMS_Trigger) {

          t_WaitForIMS.stop;

          repeat;      // receive second trigger sent by IMS after registration has finished

        }

      }

    } else {

      f_Delay(1.2);

    }

  }


After:
	function f_EUTRA_DelayForUserPlaneSignalling(EUTRA_WaitForIMS_Type p_WaitForIMS := waitForIMS) runs on EUTRA_PTC

  { /* NOTE: there is no reason to apply any tolerances for the delay */

    /* @sic R5-123731 "Addition of guard timer to the procedure for IMS signalling" sic@ */

    timer t_WaitForIMS;

    var boolean v_RegistrationStartTrigger := true;
    if (pc_IMS and (p_WaitForIMS == waitForIMS)) {  // 36.508 cl. 4.5A.3  @sic R5-123731 sic@

      t_WaitForIMS.start(10.0);

      alt {

        [] t_WaitForIMS.timeout {

          // just continue

        }

        [] IMS[tsc_Index_PDN1].receive(cmr_IMS_Trigger) {

        if(v_RegistrationStartTrigger) {
             t_WaitForIMS.stop;

             v_RegistrationStartTrigger := false;
              repeat;      // receive second trigger sent by IMS after registration has finished

        }
        else

        {

        //do nothing Registration end trigger

        }
        }

      }

    } else {

      f_Delay(1.2);

    }

  }


1.2 Change 2
	Function Name
	f_IMS_RegisterResponse_401_MessageHeaderTX

	Reason for change
	From Table A.1.2 401 Unauthorized for REGISTER in TS 34.229-1, 401 response in WWWAuthenticate, the realm will contain px_HomeDomainName. The TTCN seems to be incorrect as it is using v_PublicUserId in the 401 response message.

	Summary of change
	Value of realm changed to px_HomeDomainName as per the TS 34.229-1.

	Source of change
	IMS_CommonProcedures_Registration.ttcn


Before:
	function f_IMS_RegisterResponse_401_MessageHeaderTX(REGISTER_Request p_RegisterRequest,

                                                      template (omit) charstring p_Nonce := omit) runs on IMS_PTC return template (value) MessageHeader

  { // 401 Unauthorized for Register (see TS 34.229, A.1.2)

    var MessageHeader v_MessageHeader_Register := p_RegisterRequest.msgHeader;

    var charstring v_PublicUserId := f_IMS_PTC_ImsInfo_GetPublicUserId();

    var charstring v_Nonce := f_IMS_PTC_Security_GetNonce();

    var template (value) SecurityMechanism_List v_SecurityMech := f_IMS_PTC_BuildSecurityServerParam();

    var template (value) MessageHeader v_MessageHeader_Response := cs_MessageHeader_Dummy;

    if (not isvalue(p_Nonce)) {

      v_Nonce := f_IMS_PTC_Security_GetNonce();

    } else {

      v_Nonce := valueof(p_Nonce);

    }

    v_MessageHeader_Response.via             := v_MessageHeader_Register.via;

    v_MessageHeader_Response.toField         := cs_ToWithTag(v_MessageHeader_Register.toField.addressField.nameAddr.addrSpec, tsc_IMS_ToTagRegister);

    v_MessageHeader_Response.fromField       := v_MessageHeader_Register.fromField;

    v_MessageHeader_Response.callId          := v_MessageHeader_Register.callId;

    v_MessageHeader_Response.cSeq            := v_MessageHeader_Register.cSeq;

    v_MessageHeader_Response.wwwAuthenticate := cs_WwwAuthChallenge(v_PublicUserId, v_Nonce, tsc_IMS_Opaque);

    v_MessageHeader_Response.securityServer  := cs_SecServerDef(v_SecurityMech);

    return v_MessageHeader_Response;

  }


After:
	function f_IMS_RegisterResponse_401_MessageHeaderTX(REGISTER_Request p_RegisterRequest,

                                                      template (omit) charstring p_Nonce := omit) runs on IMS_PTC return template (value) MessageHeader

  { // 401 Unauthorized for Register (see TS 34.229, A.1.2)

    var MessageHeader v_MessageHeader_Register := p_RegisterRequest.msgHeader;

    var charstring v_PublicUserId := f_IMS_PTC_ImsInfo_GetPublicUserId();

    var charstring v_Nonce := f_IMS_PTC_Security_GetNonce();

    var template (value) SecurityMechanism_List v_SecurityMech := f_IMS_PTC_BuildSecurityServerParam();

    var template (value) MessageHeader v_MessageHeader_Response := cs_MessageHeader_Dummy;

    if (not isvalue(p_Nonce)) {

      v_Nonce := f_IMS_PTC_Security_GetNonce();

    } else {

      v_Nonce := valueof(p_Nonce);

    }

    v_MessageHeader_Response.via             := v_MessageHeader_Register.via;

    v_MessageHeader_Response.toField         := cs_ToWithTag(v_MessageHeader_Register.toField.addressField.nameAddr.addrSpec, tsc_IMS_ToTagRegister);

    v_MessageHeader_Response.fromField       := v_MessageHeader_Register.fromField;

    v_MessageHeader_Response.callId          := v_MessageHeader_Register.callId;

    v_MessageHeader_Response.cSeq            := v_MessageHeader_Register.cSeq;

    v_MessageHeader_Response.wwwAuthenticate := cs_WwwAuthChallenge(px_IMS_HomeDomainName, v_Nonce, tsc_IMS_Opaque);

    v_MessageHeader_Response.securityServer  := cs_SecServerDef(v_SecurityMech);

    return v_MessageHeader_Response;

  }


1.3 Change 3
	Function Name
	f_IMS_SubscribeResponse_200_MessageHeaderTX

	Reason for change
	Based on RFC 3261, the SIP URL passed to function f_SIP_BuildSipUrl_TX is invalid. The scscf address should contain “sip:” as prefix or the test case fail with invalid scheme. 

	Summary of change
	“sip:” added to scscf address in 200 OK message.

	Source of change
	IMS_CommonProcedures_Registration.ttcn


Before:
	function f_IMS_SubscribeResponse_200_MessageHeaderTX(SUBSCRIBE_Request p_SubscribeRequest,

                                                       template (value) RecordRoute p_RecordRoute) return template (value) MessageHeader

  { // 200 OK for Subscribe (see TS 34.229, A.1.5)

    var MessageHeader v_MessageHeader_Subscribe := p_SubscribeRequest.msgHeader;

    var template (value) MessageHeader v_MessageHeader_Response := cs_MessageHeader_Dummy;

    v_MessageHeader_Response.via             := v_MessageHeader_Subscribe.via;

    v_MessageHeader_Response.toField         := cs_ToWithTag(v_MessageHeader_Subscribe.toField.addressField.nameAddr.addrSpec,   /* NOTE: A.1.5 says "any IMPU within the set of IMPUs on ISIM"  but there seems to be

                                                                                                                                  *       no reason tu use any address being different from what the UE has sent */

                                                             tsc_IMS_ToTagSubscribeDialog);

    v_MessageHeader_Response.fromField       := v_MessageHeader_Subscribe.fromField;

    v_MessageHeader_Response.callId          := v_MessageHeader_Subscribe.callId;

    v_MessageHeader_Response.cSeq            := v_MessageHeader_Subscribe.cSeq;

    v_MessageHeader_Response.contact         := cs_Contact(f_SIP_BuildSipUrl_TX(px_IMS_Scscf));
    v_MessageHeader_Response.expires         := cs_Expires ("600000");

    v_MessageHeader_Response.recordRoute     := p_RecordRoute;

    return v_MessageHeader_Response;

  }


After:
	  function f_IMS_SubscribeResponse_200_MessageHeaderTX(SUBSCRIBE_Request p_SubscribeRequest,

                                                       template (value) RecordRoute p_RecordRoute) return template (value) MessageHeader

  { // 200 OK for Subscribe (see TS 34.229, A.1.5)

    var MessageHeader v_MessageHeader_Subscribe := p_SubscribeRequest.msgHeader;

    var template (value) MessageHeader v_MessageHeader_Response := cs_MessageHeader_Dummy;

    v_MessageHeader_Response.via             := v_MessageHeader_Subscribe.via;

    v_MessageHeader_Response.toField         := cs_ToWithTag(v_MessageHeader_Subscribe.toField.addressField.nameAddr.addrSpec,   /* NOTE: A.1.5 says "any IMPU within the set of IMPUs on ISIM"  but there seems to be

                                                                                                                                  *       no reason tu use any address being different from what the UE has sent */

                                                             tsc_IMS_ToTagSubscribeDialog);

    v_MessageHeader_Response.fromField       := v_MessageHeader_Subscribe.fromField;

    v_MessageHeader_Response.callId          := v_MessageHeader_Subscribe.callId;

    v_MessageHeader_Response.cSeq            := v_MessageHeader_Subscribe.cSeq;

    v_MessageHeader_Response.contact         := cs_Contact(f_SIP_BuildSipUrl_TX(("sip:" & px_IMS_Scscf)));//
    v_MessageHeader_Response.expires         := cs_Expires ("600000");

    v_MessageHeader_Response.recordRoute     := p_RecordRoute;

    return v_MessageHeader_Response;

  }


1.4 Change 4

	Function Name
	fl_IMS_RegisterRequest_IpAddrCheck

	Reason for change
	Based on RFC 2732, IPv6 addresses can be represented in several text formats. The pixit values could be in a format different to the values received and thus should be converted to a common format before comparison. 

	Summary of change
	Function added to check the valid IP address is received in “Via” and “Contact” header of Register or Subscribe Request.

	Source of change
	IMS_CommonProcedures_Registration.ttcn


Before:
	………………………….


After:
	import from Parameters all;
function fl_IMS_RegisterRequest_IpAddrCheck(MessageHeader p_MessageHeader) runs on IMS_PTC //IMS@Changes to be included in CR

  {

    var charstring v_UE_AddrViaString, v_UE_AddrContactString ;

    var octetstring v_IPv6AddrOct,v_UE_IPV6AddrViaOct, v_UE_IPV6AddrContactOct ;

    v_UE_AddrViaString := p_MessageHeader.via.viaBody[0].sentBy.host;

    v_UE_AddrContactString := p_MessageHeader.contact.contactBody.contactAddresses[0].addressField.nameAddr.addrSpec.hostPort.host;

    v_IPv6AddrOct := f_Convert_IPv6Addr2OctString(px_IPv6_Address1_UE);

    v_UE_IPV6AddrViaOct := f_Convert_IPv6Addr2OctString(v_UE_AddrViaString);

    v_UE_IPV6AddrContactOct := f_Convert_IPv6Addr2OctString(v_UE_AddrContactString);

    if (v_IPv6AddrOct == v_UE_IPV6AddrViaOct and v_IPv6AddrOct == v_UE_IPV6AddrContactOct)

    {

      f_IMS_PreliminaryPass(__FILE__, __LINE__, "");

    }

    else

    {

      f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Incorrect IP Address");

    }

  }


1.5 Change 5

	Function Name
	f_IMS_RegisterRequest_MessageHeaderRX_Subsequent

	Reason for change
	Please refer to Change 4

	Summary of change
	fl_IMS_RegisterRequest_IpAddrCheck is used to check the valid IP addresses.

	Source of change
	IMS_CommonProcedures_Registration.ttcn


Before:
	function f_IMS_RegisterRequest_MessageHeaderRX_Subsequent(integer p_NonceCount := 1) runs on IMS_PTC return template (present) MessageHeader

  { /* subsequent REGISTER (condition A2) acc. to 34.229-1 Annex A.1.1

     * p_NonceCount  ..  Acc. to A.1.1 "counter to indicate how many times UE has sent the same value of nonce within successive REGISTERs, initial value shall be 1"

     *                   => during initial registration "1" is used per default; if p_NonceCount > 1 => Re-REGISTER

     */

    var template (present) MessageHeader v_MessageHeader_Register;

    var template (present) Route v_Route;

    var template (present) charstring v_UE_IPAddrOrFQDN := f_IMS_PTC_UE_IPAddrOrFQDN_Get();

    var template (present) SipUrl v_SipUrlPublicUserId := f_SIP_BuildSipUrl_RX(f_IMS_PTC_ImsInfo_GetPublicUserId());  /* public user identity is checked against what the UE has sent in initial REGISTER

                                                                                                                         => we don't need to consider A7 (emergency registration) */

    var charstring v_Nonce := f_IMS_PTC_Security_GetNonce();

    var charstring v_NonceCountStr := "0000000" & int2str(p_NonceCount);     // assuming p_NonceCount < 9

    var IMS_ProtectedPorts_Type v_Protected := f_IMS_PTC_Security_GetProtectedPorts();

    var integer v_CseqValue := f_IMS_PTC_ImsInfo_CseqIncr(register);

    v_MessageHeader_Register := fl_IMS_RegisterRequest_MessageHeaderRX_Base(false, v_CseqValue);

    if (p_NonceCount == 1) {     // first security protected REGISTER

      v_Route := cr_RouteRegDef(px_IMS_Pcscf, v_Protected.Port_ps);

    } else {                     // Re-REGISTER

      v_Route := cr_RouteReReg(px_IMS_Pcscf, v_Protected.Port_ps, px_IMS_Scscf);

    }

    v_MessageHeader_Register.route       := v_Route ifpresent;

    v_MessageHeader_Register.via         := cr_ViaDef(-, cr_HostPort(v_UE_IPAddrOrFQDN, v_Protected.Port_us));

    v_MessageHeader_Register.fromField   := cr_FromWithTag(v_SipUrlPublicUserId);  // checked in f_IMS_A_1_1_MessageHeader_CheckPublicUserIdentity

    v_MessageHeader_Register.toField     := cr_ToDef(v_SipUrlPublicUserId);        // checked in f_IMS_A_1_1_MessageHeader_CheckPublicUserIdentity

    v_MessageHeader_Register.contact     := cr_Contact(cr_SipUrlHostPort(v_UE_IPAddrOrFQDN, v_Protected.Port_us));   // checked in fl_IMS_ContactAddress_CheckParams

    v_MessageHeader_Register.pAccessNetworkInfo := cr_PAccessNetworkInfoDef(?, *); // AccessType is checked by fl_IMS_PAccessNetworkInfo_Check; cell id only if applicable

    v_MessageHeader_Register.securityVerify     := f_IMS_PTC_BuildSecurityVerifyHeader();

    v_MessageHeader_Register.authorization      := cr_AuthorizationDef(px_IMS_Private_UserId, px_IMS_HomeDomainName, v_Nonce, tsc_IMS_Opaque, v_NonceCountStr);

    return v_MessageHeader_Register;

  }


After:
	function f_IMS_RegisterRequest_MessageHeaderRX_Subsequent(integer p_NonceCount := 1) runs on IMS_PTC return template (present) MessageHeader

  { /* subsequent REGISTER (condition A2) acc. to 34.229-1 Annex A.1.1

     * p_NonceCount  ..  Acc. to A.1.1 "counter to indicate how many times UE has sent the same value of nonce within successive REGISTERs, initial value shall be 1"

     *                   => during initial registration "1" is used per default; if p_NonceCount > 1 => Re-REGISTER

     */

    var template (present) MessageHeader v_MessageHeader_Register;

    var template (present) Route v_Route;

    var template (present) charstring v_UE_IPAddrOrFQDN := f_IMS_PTC_UE_IPAddrOrFQDN_Get();

    var template (present) SipUrl v_SipUrlPublicUserId := f_SIP_BuildSipUrl_RX(f_IMS_PTC_ImsInfo_GetPublicUserId());  /* public user identity is checked against what the UE has sent in initial REGISTER

                                                                                                                         => we don't need to consider A7 (emergency registration) */

    var charstring v_Nonce := f_IMS_PTC_Security_GetNonce();

    var charstring v_NonceCountStr := "0000000" & int2str(p_NonceCount);     // assuming p_NonceCount < 9

    var IMS_ProtectedPorts_Type v_Protected := f_IMS_PTC_Security_GetProtectedPorts();

    var integer v_CseqValue := f_IMS_PTC_ImsInfo_CseqIncr(register);

    v_MessageHeader_Register := fl_IMS_RegisterRequest_MessageHeaderRX_Base(false, v_CseqValue);

    if (p_NonceCount == 1) {     // first security protected REGISTER

      v_Route := cr_RouteRegDef(px_IMS_Pcscf, v_Protected.Port_ps);

    } else {                     // Re-REGISTER

      v_Route := cr_RouteReReg(px_IMS_Pcscf, v_Protected.Port_ps, px_IMS_Scscf);

    }

    v_MessageHeader_Register.route       := v_Route ifpresent;

    v_MessageHeader_Register.via         := cr_ViaDef(-, cr_HostPort(*, v_Protected.Port_us));
    v_MessageHeader_Register.fromField   := cr_FromWithTag(v_SipUrlPublicUserId);  // checked in f_IMS_A_1_1_MessageHeader_CheckPublicUserIdentity

    v_MessageHeader_Register.toField     := cr_ToDef(v_SipUrlPublicUserId);        // checked in f_IMS_A_1_1_MessageHeader_CheckPublicUserIdentity

    v_MessageHeader_Register.contact     := cr_Contact(cr_SipUrlHostPort(*, v_Protected.Port_us));   // checked in fl_IMS_ContactAddress_CheckParams

    v_MessageHeader_Register.pAccessNetworkInfo := cr_PAccessNetworkInfoDef(?, *); // AccessType is checked by fl_IMS_PAccessNetworkInfo_Check; cell id only if applicable

    v_MessageHeader_Register.securityVerify     := f_IMS_PTC_BuildSecurityVerifyHeader();

    v_MessageHeader_Register.authorization      := cr_AuthorizationDef(px_IMS_Private_UserId, px_IMS_HomeDomainName, v_Nonce, tsc_IMS_Opaque, v_NonceCountStr);

    return v_MessageHeader_Register;

  }


1.6 Change 6

	Function Name
	f_IMS_SubscribeRequest_MessageHeader

	Reason for change
	1) Please refer to Change 4
2) Accept header in Subscribe request is optional (as per 34.229-1). 

	Summary of change
	1) fl_IMS_RegisterRequest_IpAddrCheck is used to check the valid IP addresses.
2) “ispresent” used to check the Accept header in Subscribe message.

	Source of change
	IMS_CommonProcedures_Registration.ttcn


Before:
	function f_IMS_SubscribeRequest_MessageHeaderRX(boolean p_CondA2 := false,

                                                  EventType p_EventType := "reg") runs on IMS_PTC return template (present) MessageHeader

  { /* SUBSCRIBE acc. to 34.229-1 Annex A.1.4 */

    var template (present) MessageHeader v_MessageHeader_Subscribe := cr_MessageHeader_Dummy;

    var IMS_ProtectedPorts_Type v_Protected;

    var charstring v_PublicUserId := f_IMS_PTC_ImsInfo_GetPublicUserId();

    var template (present) charstring v_UE_IPAddrOrFQDN := f_IMS_PTC_UE_IPAddrOrFQDN_Get();

    var template (present) SipUrl v_PublicUserIdUrl := f_SIP_BuildSipUrl_RX(v_PublicUserId);

    var template (present) SipUrl v_ContactSipUrl;

    v_MessageHeader_Subscribe.cSeq        := cr_CseqDef(?, "SUBSCRIBE");

    v_MessageHeader_Subscribe.fromField   := cr_FromWithTag(v_PublicUserIdUrl);

    v_MessageHeader_Subscribe.toField     := cr_ToDef(v_PublicUserIdUrl);

    v_MessageHeader_Subscribe.expires     := cr_Expires("600000");

    v_MessageHeader_Subscribe.callId      := cr_CallId(?);

    v_MessageHeader_Subscribe.maxForwards := cr_MaxForwardsDef;

    v_MessageHeader_Subscribe.event       := cr_EventDef(p_EventType);

    v_MessageHeader_Subscribe.pAccessNetworkInfo := *;

    if (p_CondA2) {

      v_ContactSipUrl := (cr_SipUrlHostPort(v_UE_IPAddrOrFQDN, tsc_IMS_PortNumber_5060),

                          f_SIP_BuildSipUrl_RX(v_PublicUserId, tsc_IMS_PortNumber_5060));

      v_MessageHeader_Subscribe.route   := cr_RouteSubs (px_IMS_Pcscf, *, px_IMS_Scscf);

      v_MessageHeader_Subscribe.via     := cr_ViaDef(-, cr_HostPort(v_UE_IPAddrOrFQDN));

      v_MessageHeader_Subscribe.contact := cr_Contact(v_ContactSipUrl);

      v_MessageHeader_Subscribe.require := omit;

      v_MessageHeader_Subscribe.proxyRequire := omit;

      v_MessageHeader_Subscribe.securityVerify := omit;

    }

    else {

      v_Protected := f_IMS_PTC_Security_GetProtectedPorts();

      v_ContactSipUrl := (cr_SipUrlHostPort(v_UE_IPAddrOrFQDN, v_Protected.Port_us),

                          f_SIP_BuildSipUrl_RX(v_PublicUserId, v_Protected.Port_us));

      v_MessageHeader_Subscribe.route   := cr_RouteSubs (px_IMS_Pcscf, v_Protected.Port_ps, px_IMS_Scscf);

      v_MessageHeader_Subscribe.via     := cr_ViaDef(-, cr_HostPort(v_UE_IPAddrOrFQDN, v_Protected.Port_us));

      v_MessageHeader_Subscribe.contact := cr_Contact(v_ContactSipUrl);

      v_MessageHeader_Subscribe.require := cr_Require;

      v_MessageHeader_Subscribe.proxyRequire := cr_ProxyRequireDef;

      v_MessageHeader_Subscribe.securityVerify := f_IMS_PTC_BuildSecurityVerifyHeader();

    }

    select (p_EventType) {

      case ("reg") {                // normal case

        v_MessageHeader_Subscribe.accept := cr_AcceptDef ("application/reginfo+xml") ifpresent;
      }

      case ("message-summary") {    // "SUBSCRIBE for Message Waiting Indication package" acc. annex A.6.1

        v_MessageHeader_Subscribe.accept := cr_AcceptDef("application/simple-message-summary")

      }

    }

    return v_MessageHeader_Subscribe;

  }


After:
	function f_IMS_SubscribeRequest_MessageHeaderRX(boolean p_CondA2 := false,

                                                  EventType p_EventType := "reg") runs on IMS_PTC return template (present) MessageHeader

  { /* SUBSCRIBE acc. to 34.229-1 Annex A.1.4 */

    var template (present) MessageHeader v_MessageHeader_Subscribe := cr_MessageHeader_Dummy;

    var IMS_ProtectedPorts_Type v_Protected;

    var charstring v_PublicUserId := f_IMS_PTC_ImsInfo_GetPublicUserId();

    var template (present) charstring v_UE_IPAddrOrFQDN := f_IMS_PTC_UE_IPAddrOrFQDN_Get();

    var template (present) SipUrl v_PublicUserIdUrl := f_SIP_BuildSipUrl_RX(v_PublicUserId);

    var template (present) SipUrl v_ContactSipUrl;

    v_MessageHeader_Subscribe.cSeq        := cr_CseqDef(?, "SUBSCRIBE");

    v_MessageHeader_Subscribe.fromField   := cr_FromWithTag(v_PublicUserIdUrl);

    v_MessageHeader_Subscribe.toField     := cr_ToDef(v_PublicUserIdUrl);

    v_MessageHeader_Subscribe.expires     := cr_Expires("600000");

    v_MessageHeader_Subscribe.callId      := cr_CallId(?);

    v_MessageHeader_Subscribe.maxForwards := cr_MaxForwardsDef;

    v_MessageHeader_Subscribe.event       := cr_EventDef(p_EventType);

    v_MessageHeader_Subscribe.pAccessNetworkInfo := *;

    if (p_CondA2) {

      v_ContactSipUrl := (cr_SipUrlHostPort(*, tsc_IMS_PortNumber_5060),
                          f_SIP_BuildSipUrl_RX(v_PublicUserId, tsc_IMS_PortNumber_5060));

      v_MessageHeader_Subscribe.route   := cr_RouteSubs (px_IMS_Pcscf, *, px_IMS_Scscf);

      v_MessageHeader_Subscribe.via     := cr_ViaDef(-, cr_HostPort(*));
      v_MessageHeader_Subscribe.contact := cr_Contact(v_ContactSipUrl);

      v_MessageHeader_Subscribe.require := omit;

      v_MessageHeader_Subscribe.proxyRequire := omit;

      v_MessageHeader_Subscribe.securityVerify := omit;

    }

    else {

      v_Protected := f_IMS_PTC_Security_GetProtectedPorts();

      v_ContactSipUrl := (cr_SipUrlHostPort(v_UE_IPAddrOrFQDN, v_Protected.Port_us),

                          f_SIP_BuildSipUrl_RX(v_PublicUserId, v_Protected.Port_us));

      v_MessageHeader_Subscribe.route   := cr_RouteSubs (px_IMS_Pcscf, v_Protected.Port_ps, px_IMS_Scscf);

      v_MessageHeader_Subscribe.via     := cr_ViaDef(-, cr_HostPort(v_UE_IPAddrOrFQDN, v_Protected.Port_us));

      v_MessageHeader_Subscribe.contact := cr_Contact(v_ContactSipUrl);

      v_MessageHeader_Subscribe.require := cr_Require;

      v_MessageHeader_Subscribe.proxyRequire := cr_ProxyRequireDef;

      v_MessageHeader_Subscribe.securityVerify := f_IMS_PTC_BuildSecurityVerifyHeader();

    }

    select (p_EventType) {

      case ("reg") {                // normal case
if(ispresent(v_MessageHeader_Subscribe.accept))
    {
        v_MessageHeader_Subscribe.accept := cr_AcceptDef ("application/reginfo+xml");

     }     
 }

      case ("message-summary") {    // "SUBSCRIBE for Message Waiting Indication package" acc. annex A.6.1

        v_MessageHeader_Subscribe.accept := cr_AcceptDef("application/simple-message-summary")

      }

    }

    return v_MessageHeader_Subscribe;

  }


1.7 Change 7
	Function Name
	f_IMS_REGISTER_SubsequentRequest

	Reason for change
	 Please refer to Change 4



	Summary of change
	fl_IMS_RegisterRequest_IpAddrCheck is used to check the valid IP addresses.

	Source of change
	IMS_CommonProcedures_Registration.ttcn


Before:
	function f_IMS_REGISTER_SubsequentRequest(template (omit) IMS_DATA_REQ p_IMS_DATA_REQ := omit,

                                            boolean p_CondA7 := false,

                                            integer p_NonceCount := 1) runs on IMS_PTC  return IMS_DATA_REQ

  { /* Receive subsequent REGISTER (condition A2) acc. to 34.229-1 Annex A.1.1

     * p_CondA7  .. condition A7 acc. to 34.229-1 Annex A.1.1 (Initial IMS emergency registration)

     * p_NonceCount  ..  Acc. to A.1.1 "counter to indicate how many times UE has sent the same value of nonce within successive REGISTERs, initial value shall be 1"

     *                   => during initial registration "1" is used per default; if p_NonceCount > 1 => Re-REGISTER

     */

    var IP_AddrInfo_Type v_UE_Address := f_IMS_PTC_UE_Address_Get();

    var IMS_DATA_REQ v_IMS_DATA_REQ;

    var REGISTER_Request v_RegisterReq;

    var MessageHeader v_MessageHeader;

    var boolean v_Match := false;

    // Receive/Get second REGISTER on secure port:

    v_IMS_DATA_REQ := fl_IMS_ReceiveOrGetRegisterRequest(p_IMS_DATA_REQ, protected);

    v_RegisterReq := v_IMS_DATA_REQ.Request.Register;

    v_MessageHeader := v_RegisterReq.msgHeader;

    v_Match := match(v_MessageHeader, f_IMS_RegisterRequest_MessageHeaderRX_Subsequent(p_NonceCount));

    if (not v_Match) {

      f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "invalid REGISTER Request");

    }

    else {

      f_IMS_A_1_1_MessageHeader_CommonChecks(v_MessageHeader, p_CondA7, v_UE_Address);

      if (f_IMS_PTC_ImsInfo_SigCompStarted()) {

        f_IMS_MessageHeader_CheckSigComp(v_MessageHeader);

      }

    }

    return v_IMS_DATA_REQ;

  }


After:
	function f_IMS_REGISTER_SubsequentRequest(template (omit) IMS_DATA_REQ p_IMS_DATA_REQ := omit,

                                            boolean p_CondA7 := false,

                                            integer p_NonceCount := 1) runs on IMS_PTC  return IMS_DATA_REQ

  { /* Receive subsequent REGISTER (condition A2) acc. to 34.229-1 Annex A.1.1

     * p_CondA7  .. condition A7 acc. to 34.229-1 Annex A.1.1 (Initial IMS emergency registration)

     * p_NonceCount  ..  Acc. to A.1.1 "counter to indicate how many times UE has sent the same value of nonce within successive REGISTERs, initial value shall be 1"

     *                   => during initial registration "1" is used per default; if p_NonceCount > 1 => Re-REGISTER

     */

    var IP_AddrInfo_Type v_UE_Address := f_IMS_PTC_UE_Address_Get();

    var IMS_DATA_REQ v_IMS_DATA_REQ;

    var REGISTER_Request v_RegisterReq;

    var MessageHeader v_MessageHeader;

    var boolean v_Match := false;

    // Receive/Get second REGISTER on secure port:

    v_IMS_DATA_REQ := fl_IMS_ReceiveOrGetRegisterRequest(p_IMS_DATA_REQ, protected);

    v_RegisterReq := v_IMS_DATA_REQ.Request.Register;

    v_MessageHeader := v_RegisterReq.msgHeader;

    v_Match := match(v_MessageHeader, f_IMS_RegisterRequest_MessageHeaderRX_Subsequent(p_NonceCount));

    if (not v_Match) {

      f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "invalid REGISTER Request");

    }

    else {

      f_IMS_A_1_1_MessageHeader_CommonChecks(v_MessageHeader, p_CondA7, v_UE_Address);

      fl_IMS_RegisterRequest_IpAddrCheck(v_MessageHeader);
      if (f_IMS_PTC_ImsInfo_SigCompStarted()) {

        f_IMS_MessageHeader_CheckSigComp(v_MessageHeader);

      }

    }

    return v_IMS_DATA_REQ;

  }


1.8 Change 8
	Function Name
	f_IMS_REGISTER_InitialRequest

	Reason for change
	 Please refer to Change 4

	Summary of change
	fl_IMS_RegisterRequest_IpAddrCheck is used to check the valid IP addresses.

	Source of change
	IMS_CommonProcedures_Registration.ttcn


Before:
	function f_IMS_REGISTER_InitialRequest(template (omit) IMS_DATA_REQ p_IMS_DATA_REQ := omit,

                                         template (omit) charstring p_ExplicitExpiry := omit,

                                         boolean p_SigCompIsActive := false,

                                         boolean p_CondA3 := false,

                                         boolean p_CondA7 := false) runs on IMS_PTC return IMS_DATA_REQ

  { /* Receive initial REGISTER (condition A1 or A3) acc. to 34.229-1 Annex A.1.1

       p_CondA3  .. condition A3 acc. to 34.229-1 Annex A.1.1 (REGISTER for the case UE supports GIBA)

       p_CondA7  .. condition A7 acc. to 34.229-1 Annex A.1.1 (Initial IMS emergency registration) */

    var IMS_DATA_REQ v_IMS_DATA_REQ;

    var IMS_RoutingInfo_Type v_RoutingInfo_UL;

    var IP_AddrInfo_Type v_UE_Address;

    var IP_AddrInfo_Type v_NW_Address;

    var MessageHeader v_MessageHeader;

    var boolean v_Match := false;

    v_IMS_DATA_REQ := fl_IMS_ReceiveOrGetRegisterRequest(p_IMS_DATA_REQ, unprotected);

    v_MessageHeader := v_IMS_DATA_REQ.Request.Register.msgHeader;

    v_Match := match(v_MessageHeader, f_IMS_RegisterRequest_MessageHeaderRX_Initial(p_CondA3));

    if (not v_Match) {

      f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "invalid REGISTER Request");

    }

    else {

      v_RoutingInfo_UL := v_IMS_DATA_REQ.RoutingInfo;

      v_UE_Address := v_RoutingInfo_UL.UE_Address;

      v_NW_Address := v_RoutingInfo_UL.NW_Address;

      // additional checks

      f_IMS_A_1_1_MessageHeader_CommonChecks(v_MessageHeader, p_CondA7, v_UE_Address, p_ExplicitExpiry);

      f_IMS_A_1_1_MessageHeader_CheckPublicUserIdentity(v_MessageHeader, p_CondA7);  // check 'To' and 'From' field (needed for initial registration only)

      if (p_SigCompIsActive) {

        f_IMS_MessageHeader_CheckSigComp(v_MessageHeader);

      }

    }

    f_IMS_PTC_ImsInfo_Init(v_UE_Address, v_NW_Address, v_IMS_DATA_REQ.Request.Register, p_SigCompIsActive);

    return v_IMS_DATA_REQ;

  }


After:
	function f_IMS_REGISTER_InitialRequest(template (omit) IMS_DATA_REQ p_IMS_DATA_REQ := omit,

                                         template (omit) charstring p_ExplicitExpiry := omit,

                                         boolean p_SigCompIsActive := false,

                                         boolean p_CondA3 := false,

                                         boolean p_CondA7 := false) runs on IMS_PTC return IMS_DATA_REQ

  { /* Receive initial REGISTER (condition A1 or A3) acc. to 34.229-1 Annex A.1.1

       p_CondA3  .. condition A3 acc. to 34.229-1 Annex A.1.1 (REGISTER for the case UE supports GIBA)

       p_CondA7  .. condition A7 acc. to 34.229-1 Annex A.1.1 (Initial IMS emergency registration) */

    var IMS_DATA_REQ v_IMS_DATA_REQ;

    var IMS_RoutingInfo_Type v_RoutingInfo_UL;

    var IP_AddrInfo_Type v_UE_Address;

    var IP_AddrInfo_Type v_NW_Address;

    var MessageHeader v_MessageHeader;

    var boolean v_Match := false;

    v_IMS_DATA_REQ := fl_IMS_ReceiveOrGetRegisterRequest(p_IMS_DATA_REQ, unprotected);

    v_MessageHeader := v_IMS_DATA_REQ.Request.Register.msgHeader;

    v_Match := match(v_MessageHeader, f_IMS_RegisterRequest_MessageHeaderRX_Initial(p_CondA3));

    if (not v_Match) {

      f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "invalid REGISTER Request");

    }

    else {

      v_RoutingInfo_UL := v_IMS_DATA_REQ.RoutingInfo;

      v_UE_Address := v_RoutingInfo_UL.UE_Address;

      v_NW_Address := v_RoutingInfo_UL.NW_Address;

      // additional checks

      f_IMS_A_1_1_MessageHeader_CommonChecks(v_MessageHeader, p_CondA7, v_UE_Address, p_ExplicitExpiry);

      f_IMS_A_1_1_MessageHeader_CheckPublicUserIdentity(v_MessageHeader, p_CondA7);  // check 'To' and 'From' field (needed for initial registration only)
fl_IMS_RegisterRequest_IpAddrCheck(v_MessageHeader);
      if (p_SigCompIsActive) {

        f_IMS_MessageHeader_CheckSigComp(v_MessageHeader);

      }

    }

    f_IMS_PTC_ImsInfo_Init(v_UE_Address, v_NW_Address, v_IMS_DATA_REQ.Request.Register, p_SigCompIsActive);

    return v_IMS_DATA_REQ;

  }


1.9 Change 9
	Function Name
	f_IMS_SUBSCRIBE_Request

	Reason for change
	Please refer to Change 4

	Summary of change
	fl_IMS_RegisterRequest_IpAddrCheck is used to check the valid IP addresses.

	Source of change
	IMS_CommonProcedures_Registration.ttcn


Before:
	function f_IMS_SUBSCRIBE_Request(boolean p_CondA2 := false,

                                   EventType p_EventType := "reg") runs on IMS_PTC return IMS_DATA_REQ

  { /* Receive SUBSCRIBE acc. to 34.229-1 Annex A.1.4 */

    var IMS_DATA_REQ v_IMS_DATA_REQ;

    var MessageHeader v_MessageHeader;

    var IMS_ProtectedUnprotected_Type v_ProtectedUnprotected;

    var charstring v_PublicUserId := f_IMS_PTC_ImsInfo_GetPublicUserId();

    var template (present) SipUrl v_PublicUserIdUrl := f_SIP_BuildSipUrl_RX(v_PublicUserId);

    var template (present) MessageHeader v_ExpectedMessageHeader;

    if (p_CondA2) { v_ProtectedUnprotected := unprotected; }

    else          { v_ProtectedUnprotected := protected;   }

    v_ExpectedMessageHeader := f_IMS_SubscribeRequest_MessageHeaderRX(p_CondA2, p_EventType);

    v_IMS_DATA_REQ := f_IMS_ReceiveRequest(car_IMS_Subscribe_Request(cr_IMS_RoutingInfo(v_ProtectedUnprotected),

                                                                     cr_SUBSCRIBE_Request(v_PublicUserIdUrl, v_ExpectedMessageHeader)));

    v_MessageHeader := v_IMS_DATA_REQ.Request.Subscribe.msgHeader;

    fl_IMS_To_CheckParams(v_MessageHeader.toField);                                    // This cannot be checked in the template

    if (f_IMS_PTC_ImsInfo_SigCompStarted()) {

      f_IMS_MessageHeader_CheckSigComp(v_MessageHeader);

    }

    return v_IMS_DATA_REQ;

  }


After:
	function f_IMS_SUBSCRIBE_Request(boolean p_CondA2 := false,

                                   EventType p_EventType := "reg") runs on IMS_PTC return IMS_DATA_REQ

  { /* Receive SUBSCRIBE acc. to 34.229-1 Annex A.1.4 */

    var IMS_DATA_REQ v_IMS_DATA_REQ;

    var MessageHeader v_MessageHeader;

    var IMS_ProtectedUnprotected_Type v_ProtectedUnprotected;

    var charstring v_PublicUserId := f_IMS_PTC_ImsInfo_GetPublicUserId();

    var template (present) SipUrl v_PublicUserIdUrl := f_SIP_BuildSipUrl_RX(v_PublicUserId);

    var template (present) MessageHeader v_ExpectedMessageHeader;

    if (p_CondA2) { v_ProtectedUnprotected := unprotected; }

    else          { v_ProtectedUnprotected := protected;   }

    v_ExpectedMessageHeader := f_IMS_SubscribeRequest_MessageHeaderRX(p_CondA2, p_EventType);

    v_IMS_DATA_REQ := f_IMS_ReceiveRequest(car_IMS_Subscribe_Request(cr_IMS_RoutingInfo(v_ProtectedUnprotected),

                                                                     cr_SUBSCRIBE_Request(v_PublicUserIdUrl, v_ExpectedMessageHeader)));

    v_MessageHeader := v_IMS_DATA_REQ.Request.Subscribe.msgHeader;

    fl_IMS_To_CheckParams(v_MessageHeader.toField);                                    // This cannot be checked in the template

    fl_IMS_RegisterRequest_IpAddrCheck(v_MessageHeader);
    if (f_IMS_PTC_ImsInfo_SigCompStarted()) {

      f_IMS_MessageHeader_CheckSigComp(v_MessageHeader);

    }

    return v_IMS_DATA_REQ;

  }


1.10 Change 10
	Function Name
	f_IMS_NotifyRequest_MessageHeader_A16

	Reason for change
	Based on RFC 3261, the SIP URL passed to function f_SIP_BuildSipUrl_TX is invalid. The scscf address should contain “sip:” as prefix or the test case fail with invalid scheme. 

	Summary of change
	Prefix “sip:” added to scscf address in NOTIFY.

	Source of change
	IMS_CommonProcedures_Registration.ttcn


Before:
	function f_IMS_NotifyRequest_MessageHeader_A16(SUBSCRIBE_Request p_SubscribeRequest,

                                                 boolean p_CondA2,

                                                 integer p_CseqValue,

                                                 template (value) SubscriptionState p_SubscriptionState) runs on IMS_PTC return template (value) MessageHeader

  { /* Send NOTIFY acc. to 34.229-1 Annex A.1.6 */

    var template (value) MessageHeader v_MessageHeader_Notify := cs_MessageHeader_Dummy;

    var charstring v_ToTag := f_SIP_SemicolonParamList_GetParamValue(p_SubscribeRequest.msgHeader.fromField.fromParams, c_tagId);

    var charstring v_NW_AddrStr := f_IMS_PTC_NW_Address_GetHostFormat();

    var charstring v_Branch1 := f_IMS_PTC_ImsInfo_GetNextBranch();

    var charstring v_Branch2 := f_IMS_PTC_ImsInfo_GetNextBranch();

    var charstring v_Scscf := px_IMS_Scscf;

    var integer v_Port_us := f_IMS_PTC_GetPort_us(not p_CondA2);

    var template (value) ViaBody_List v_ViaBodyList;

    var charstring v_PublicUserId := f_IMS_PTC_ImsInfo_GetPublicUserId();

    var template (value) SipUrl v_PublicUserId_TX := f_SIP_BuildSipUrl_TX(v_PublicUserId);

    var template (omit) GenericParam v_SigCompParam := f_IMS_PTC_ImsInfo_GetSigCompParam();

    v_ViaBodyList := {

      cs_ViaBody("UDP", cs_HostPort(v_NW_AddrStr, v_Port_us), f_ViaParamsTX(v_Branch1, v_SigCompParam)),

      cs_ViaBody("UDP", cs_HostPort(v_Scscf),                 f_ViaParamsTX(v_Branch2))

    };

    v_MessageHeader_Notify.via         := cs_Via(v_ViaBodyList);

    v_MessageHeader_Notify.fromField   := cs_From(v_PublicUserId_TX, tsc_IMS_ToTagSubscribeDialog);

    v_MessageHeader_Notify.toField     := cs_ToWithTag(v_PublicUserId_TX, v_ToTag);

    v_MessageHeader_Notify.callId      := p_SubscribeRequest.msgHeader.callId;

    v_MessageHeader_Notify.cSeq        := cs_CseqDef(p_CseqValue, "NOTIFY");

    v_MessageHeader_Notify.contact     := cs_Contact(f_SIP_BuildSipUrl_TX(v_Scscf));
    v_MessageHeader_Notify.contentType := cs_ContentTypeDef ("application/reginfo+xml");

    v_MessageHeader_Notify.event       := cs_EventDef("reg");

    v_MessageHeader_Notify.maxForwards := cs_MaxForwardsDef(69);

    v_MessageHeader_Notify.subscriptionState := p_SubscriptionState;

    return v_MessageHeader_Notify;

  }


After:
	function f_IMS_NotifyRequest_MessageHeader_A16(SUBSCRIBE_Request p_SubscribeRequest,

                                                 boolean p_CondA2,

                                                 integer p_CseqValue,

                                                 template (value) SubscriptionState p_SubscriptionState) runs on IMS_PTC return template (value) MessageHeader

  { /* Send NOTIFY acc. to 34.229-1 Annex A.1.6 */

    var template (value) MessageHeader v_MessageHeader_Notify := cs_MessageHeader_Dummy;

    var charstring v_ToTag := f_SIP_SemicolonParamList_GetParamValue(p_SubscribeRequest.msgHeader.fromField.fromParams, c_tagId);

    var charstring v_NW_AddrStr := f_IMS_PTC_NW_Address_GetHostFormat();

    var charstring v_Branch1 := f_IMS_PTC_ImsInfo_GetNextBranch();

    var charstring v_Branch2 := f_IMS_PTC_ImsInfo_GetNextBranch();

    var charstring v_Scscf := px_IMS_Scscf;

    var integer v_Port_us := f_IMS_PTC_GetPort_us(not p_CondA2);

    var template (value) ViaBody_List v_ViaBodyList;

    var charstring v_PublicUserId := f_IMS_PTC_ImsInfo_GetPublicUserId();

    var template (value) SipUrl v_PublicUserId_TX := f_SIP_BuildSipUrl_TX(v_PublicUserId);

    var template (omit) GenericParam v_SigCompParam := f_IMS_PTC_ImsInfo_GetSigCompParam();

    v_ViaBodyList := {

      cs_ViaBody("UDP", cs_HostPort(v_NW_AddrStr, v_Port_us), f_ViaParamsTX(v_Branch1, v_SigCompParam)),

      cs_ViaBody("UDP", cs_HostPort(v_Scscf),                 f_ViaParamsTX(v_Branch2))

    };

    v_MessageHeader_Notify.via         := cs_Via(v_ViaBodyList);

    v_MessageHeader_Notify.fromField   := cs_From(v_PublicUserId_TX, tsc_IMS_ToTagSubscribeDialog);

    v_MessageHeader_Notify.toField     := cs_ToWithTag(v_PublicUserId_TX, v_ToTag);

    v_MessageHeader_Notify.callId      := p_SubscribeRequest.msgHeader.callId;

    v_MessageHeader_Notify.cSeq        := cs_CseqDef(p_CseqValue, "NOTIFY");

    v_MessageHeader_Notify.contact     := cs_Contact(f_SIP_BuildSipUrl_TX(("sip:" & v_Scscf)));
    v_MessageHeader_Notify.contentType := cs_ContentTypeDef ("application/reginfo+xml");

    v_MessageHeader_Notify.event       := cs_EventDef("reg");

    v_MessageHeader_Notify.maxForwards := cs_MaxForwardsDef(69);

    v_MessageHeader_Notify.subscriptionState := p_SubscriptionState;

    return v_MessageHeader_Notify;

  }


1.11 Change 11
	Function Name
	Module IMS_ASP_TypeDefs

	Reason for change
	The codec required to encode/decode i.e. SIPCodec is not specified in the IMS_ASP_TypeDefs.

	Summary of change
	SIPCodec is added to to the module IMS_ASP_TypeDefs

	Source of change
	IMS_ASP_TypeDefs.ttcn


Before:
	.

.

.

.

.

.

.

.

.

.

type port IP_IMS_CLIENT_PORT message {        // counter part for the IMS client at the IP PTC: receive requests, send response

    out IMS_DATA_RSP;

    in  IMS_DATA_REQ;

  };

  type port IMS_IP_SERVER_PORT message {        // IMS server: send response, receive requests

    out IMS_DATA_RSP;

    in  IMS_DATA_REQ;

  };

  type port IP_IMS_SERVER_PORT message {        // counter part for the IMS server at the IP PTC: receive response, send requests

    out IMS_DATA_REQ;

    in  IMS_DATA_RSP;

  };

}


After:
	.
.

.

.

.

.

.

.

.

.

.

type port IP_IMS_CLIENT_PORT message {        // counter part for the IMS client at the IP PTC: receive requests, send response

    out IMS_DATA_RSP;

    in  IMS_DATA_REQ;

  };

  type port IMS_IP_SERVER_PORT message {        // IMS server: send response, receive requests

    out IMS_DATA_RSP;

    in  IMS_DATA_REQ;

  };

  type port IP_IMS_SERVER_PORT message {        // counter part for the IMS server at the IP PTC: receive response, send requests

    out IMS_DATA_REQ;

    in  IMS_DATA_RSP;

  };

}with {encode "SIPCodec"}
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