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8. Common IMS code changed so that in case of MCX Contact parameters for REGISTER requests may be handed over to f_IMS_REGISTER_InitialRequest, f_IMS_REGISTER_SubsequentRequest; these Contact parameters are added to the receive templates in f_IMS_RegisterRequest_MessageHeaderRX_Initial and f_IMS_RegisterRequest_MessageHeaderRX_Subsequent so that they are directly checked on receiption; as consequence to checks of Contact parameters are needed in f_IMS_Register_MessageHeader_CommonChecks anymore
9. f_IMS_SubscribeRequest_MessageHeaderRX handed over as parameter to a_IMS_SUBSCRIBE_Request; MCX specific implementation removed from f_IMS_SubscribeRequest_MessageHeaderRX
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Change 1 - f_IMS_MessageHeader_CheckExpires
	  function f_IMS_MessageHeader_CheckExpires(MessageHeader p_MessageHeader,

                                            template (omit) charstring p_ExplicitExpiry := omit) runs on IMS_PTC

  {

    var SemicolonParam_List v_ContactParams := {};

    var boolean v_ExpiresFound := false;

    var boolean v_MisMatch := false;

    var charstring v_DeltaSec := tsc_IMS_ExpiresDef;

    if (isvalue(p_ExplicitExpiry)) {

      v_DeltaSec := valueof(p_ExplicitExpiry);

    }

    if (ispresent(p_MessageHeader.expires)) {

      v_ExpiresFound := true;

      v_MisMatch := not match(p_MessageHeader.expires, cr_Expires(v_DeltaSec));

    }

    if (ispresent(p_MessageHeader.contact.contactBody.contactAddresses[0].contactParams)) {

      v_ContactParams := p_MessageHeader.contact.contactBody.contactAddresses[0].contactParams;

      if (match(v_ContactParams, cr_ExpiresInContactParams)) {

        v_ExpiresFound := true;

        v_MisMatch := not match(v_ContactParams, cr_ExpiresInContactParams(v_DeltaSec));    // NOTE: 'expires' in ContactParams overrules value of 'Expires' header field

      }

    }

    if (not v_ExpiresFound) {

      f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "'expires' found neither in header field nor in contact address");

    }

    if (v_MisMatch) {

      f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "'expires': wrong value");

    }

  }


Change 2 - a_IMS_ReceiveByeSendOK
	  altstep a_IMS_ReceiveBye(out IMS_DATA_REQ p_IMS_DATA_REQ_ByRef,

                           template (omit) IMS_PTC_DialogIndex_Type p_DialogIndex,

                           template (present) SipUrl p_ContactSipUrl,

                           template (present) MessageHeader p_MessageHeader) runs on IMS_PTC

  {

    // --- Receive BYE

    [] a_IMS_ReceiveRequest(car_IMS_Bye_Request(cr_BYE_Request(p_ContactSipUrl, p_MessageHeader)), p_IMS_DATA_REQ_ByRef)

      {

        if (f_IMS_PTC_ImsInfo_DialogIsReleased(p_DialogIndex)) {

          f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Dialog has already been released");

        }

        f_IMS_MessageHeader_Request_CheckVia(p_IMS_DATA_REQ_ByRef.Request.Bye.msgHeader, p_IMS_DATA_REQ_ByRef.RoutingInfo.Protocol);    /* @sic R5-134116: additional check of Via header sic@ */

        f_IMS_PTC_ImsInfo_DialogRelease(p_DialogIndex);    /* there is no dialog anymore; @sic R5s140017 MCC160 implementation sic@ */

      }

  }

	  altstep a_IMS_ReceiveByeSendOK(template (omit) IMS_PTC_DialogIndex_Type p_DialogIndex := omit,

                                 template (present) SipUrl p_ContactSipUrl,

                                 template (present) MessageHeader p_MessageHeader) runs on IMS_PTC

  {

    var IMS_DATA_REQ v_IMS_DATA_REQ_ByRef;

    var template (value) IMS_RoutingInfo_Type v_RoutingInfo;

    // --- Receive BYE

    [] a_IMS_ReceiveBye(v_IMS_DATA_REQ_ByRef, p_DialogIndex, p_ContactSipUrl, p_MessageHeader)

      {





        // --- Send 200 OK

        v_RoutingInfo := f_IMS_RoutingInfo_ULtoDL(v_IMS_DATA_REQ_ByRef.RoutingInfo);

        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfo, cs_Response(c_statusLine200, f_IMS_OtherResponse_200_MessageHeaderTX(v_IMS_DATA_REQ_ByRef.Request.Bye.msgHeader))));


      }

  }


Change 3 - f_IMS_OtherResponse_200_MessageHeaderRX
	  function f_IMS_OtherResponse_200_MessageHeaderRX(template (value) MessageHeader p_MessageHeader_Request,

                                                   template ContentType p_ContentType := omit,

                                                   IMS_PreconditionIndication_Type p_PreconditionIndication := PreconditionRequired) runs on IMS_PTC return template (present) MessageHeader

  {

    var template (present) MessageHeader v_MessageHeader_Response := cr_MessageHeader_Dummy;

    var template (present) PAccessNetworkInfo v_PAccessNetworkInfo := cr_PAccessNetworkInfo(f_IMS_PTC_GetRanType());  /* acc. to A.3.1 condition A5: access network technology and, if applicable, the cell ID */

    var boolean v_A2A4 := false; /* true => response sent by UE for INVITE/UPDATE */

    var boolean v_A8 := true;    /* true => any response but not CANCEL */

    var boolean v_A20 := false;  /* true => response sent by UE for INVITE */

    var boolean v_A18 := pc_IMS_Video_FeatureTag;


    var charstring v_Method := valueof(p_MessageHeader_Request.cSeq.method);

    var integer v_Port_us := f_IMS_PTC_GetPort_us();  /* @sic R5s130985 Change 2 sic@ */

    var template (present) SemicolonParam_List v_MandatoryContactParams := {};

    var template (present) SemicolonParam_List v_SessionExpiresParams;

    var OptionTag_List v_MandatoryOptions;

    var template (present) SipUrl v_ContactSipUrl := f_Contact_SipUri_HostPortRX(?, v_Port_us);             /* host address needs to be checked after receiving (f_IMS_MessageHeader_CheckContactAddr)

                                                                                                               @sic R5s150721, R5-153760: cr_SipUri_HostPort replaced by f_Contact_SipUri_HostPortRX sic@ */

    select (v_Method) {

      case ("UPDATE") {

        v_A2A4 := true;

      }

      case ("INVITE") {

        v_A2A4 := true;

        v_A20 := true;

      }

      case ("CANCEL") {

        v_A8 := false;

      }

    }












      if ((p_PreconditionIndication == PreconditionRequired) and f_ContentType_IsSDP(p_ContentType)) { /* @sic R5-160794 sic@

                                                                                                          NOTE 1: in general a SIP response carries an SDP answer (i.e. no offer) and therefore uses a Require but no Supported header

                                                                                                          NOTE 2: when the SDP is optional, ContentType is optional too (-> "ifpresent") and  f_ContentType_IsSDP returns false */

        v_MessageHeader_Response.require := cr_Require(tsc_OptionTagList_precondition);                /* @sic R5-160790, R5-160903, R5-160793 sic@ */

      }

      if (not f_IMS_PTC_SecurityScheme_IsGiba() and v_A8) {                       /* @sic R5-130683: pAccessNetworkInfo is optional for GIBA; R5s140092 change 12: CANCEL  sic@

                                                                                     @sic R5-142223: new condition A8: Any response sent by the UE, except for CANCEL requests sic@ */

        v_MessageHeader_Response.pAccessNetworkInfo := v_PAccessNetworkInfo;

      }

      else {

        v_MessageHeader_Response.pAccessNetworkInfo := v_PAccessNetworkInfo ifpresent;

      }

      if (v_A2A4) {

        if (f_IMS_PTC_AudioFeatureTagIsRequired() ) {                                                                // @sic R5-173021 sic@ @sic R5-177127 sic@

          v_MandatoryContactParams := f_SemicolonParam_List_Add_RX(v_MandatoryContactParams, cr_FeatureParam_Audio); /* @sic R5-165943, R5-170564 sic@

                                                                                                                      * !!!! A11 is for "Response sent by UE", but when the response is not for INVITE or UPDATE

                                                                                                                      * !!!! there is no Contact header at all !!!! */

        }

        if (v_A18 and v_A20) {                                                                                       /* @sic R5-191117 sic@ */

          v_MandatoryContactParams := f_SemicolonParam_List_Add_RX(v_MandatoryContactParams, cr_FeatureParam_Video);

        }

        v_MessageHeader_Response.contact := cr_Contact(v_ContactSipUrl,

                                                       v_MandatoryContactParams);    /* @sic R5-165943 sic@ */

      }


    if (v_A20) {  /* response for INVITE

                     @sic R5-135004 Change 3 sic@

                     PROSE ISSUE: prose is not clear about whether there shall be any RecordRoute header for responses to requests other than INVITE */

      v_MessageHeader_Response.recordRoute := p_MessageHeader_Request.recordRoute;     // @sic R5-135004: same as in the INVITE sent to the UE sic@

    }

    v_MessageHeader_Response.via          := f_Via_ResponseRX(p_MessageHeader_Request.via);        /* @sic R5s140350 sic@ */

    v_MessageHeader_Response.fromField    := f_IMS_Response_FromHeaderRX(p_MessageHeader_Request); /* @sic R5s130453 sic@ */

    v_MessageHeader_Response.toField      := f_IMS_Response_ToHeaderRX(p_MessageHeader_Request);   /* @sic R5s130183 change 4 sic@   @sic R5-131897, R5-132063 - new generic function sic@ */

    v_MessageHeader_Response.callId       := p_MessageHeader_Request.callId;

    v_MessageHeader_Response.cSeq         := p_MessageHeader_Request.cSeq;

    v_MessageHeader_Response.contentType  := p_ContentType;

    return v_MessageHeader_Response;

  }


Change 4 – new function f_IMS_BaseResponse_MessageHeaderRX
	  function f_IMS_BaseResponse_MessageHeaderRX(template (value) MessageHeader p_MessageHeader_Request,

                                              boolean p_Is100Response := false) return template (present) MessageHeader

  {

    var template (present) MessageHeader v_MessageHeader_Response := cr_MessageHeader_Dummy;

    v_MessageHeader_Response.via          := f_Via_ResponseRX(p_MessageHeader_Request.via);                            /* @sic R5s140350 sic@ */

    v_MessageHeader_Response.fromField    := f_IMS_Response_FromHeaderRX(p_MessageHeader_Request);                     /* @sic R5s130453 sic@ */

    v_MessageHeader_Response.toField      := f_IMS_Response_ToHeaderRX(p_MessageHeader_Request, p_Is100Response);      /* @sic R5s130453, R5s130685 sic@ */

    v_MessageHeader_Response.callId       := p_MessageHeader_Request.callId;

    v_MessageHeader_Response.cSeq         := p_MessageHeader_Request.cSeq;

    return v_MessageHeader_Response;

  }

	  function f_IMS_OtherResponse_200_MessageHeaderRX(template (value) MessageHeader p_MessageHeader_Request,

                                                   template ContentType p_ContentType := omit,

                                                   IMS_PreconditionIndication_Type p_PreconditionIndication := PreconditionRequired) runs on IMS_PTC return template (present) MessageHeader

  {


    var template (present) MessageHeader v_MessageHeader_Response := f_IMS_BaseResponse_MessageHeaderRX(p_MessageHeader_Request);
    var template (present) PAccessNetworkInfo v_PAccessNetworkInfo := cr_PAccessNetworkInfo(f_IMS_PTC_GetRanType());  /* acc. to A.3.1 condition A5: access network technology and, if applicable, the cell ID */

    var boolean v_A2A4 := false; /* true => response sent by UE for INVITE/UPDATE */

    var boolean v_A8 := true;    /* true => any response but not CANCEL */

    var boolean v_A20 := false;  /* true => response sent by UE for INVITE */

    var boolean v_A18 := pc_IMS_Video_FeatureTag;

    var charstring v_Method := valueof(p_MessageHeader_Request.cSeq.method);

    var integer v_Port_us := f_IMS_PTC_GetPort_us();  /* @sic R5s130985 Change 2 sic@ */

    var template (present) SemicolonParam_List v_MandatoryContactParams := {};

    var template (present) SemicolonParam_List v_SessionExpiresParams;

    var OptionTag_List v_MandatoryOptions;

    var template (present) SipUrl v_ContactSipUrl := f_Contact_SipUri_HostPortRX(?, v_Port_us);             /* host address needs to be checked after receiving (f_IMS_MessageHeader_CheckContactAddr)

                                                                                                               @sic R5s150721, R5-153760: cr_SipUri_HostPort replaced by f_Contact_SipUri_HostPortRX sic@ */

    select (v_Method) {

      case ("UPDATE") {

        v_A2A4 := true;

      }

      case ("INVITE") {

        v_A2A4 := true;

        v_A20 := true;

      }

      case ("CANCEL") {

        v_A8 := false;

      }

    }

    if ((p_PreconditionIndication == PreconditionRequired) and f_ContentType_IsSDP(p_ContentType)) { /* @sic R5-160794 sic@

                                                                                                        NOTE 1: in general a SIP response carries an SDP answer (i.e. no offer) and therefore uses a Require but no Supported header

                                                                                                        NOTE 2: when the SDP is optional, ContentType is optional too (-> "ifpresent") and  f_ContentType_IsSDP returns false */

      v_MessageHeader_Response.require := cr_Require(tsc_OptionTagList_precondition);                /* @sic R5-160790, R5-160903, R5-160793 sic@ */

    }

    if (not f_IMS_PTC_SecurityScheme_IsGiba() and v_A8) {                       /* @sic R5-130683: pAccessNetworkInfo is optional for GIBA; R5s140092 change 12: CANCEL  sic@

                                                                                   @sic R5-142223: new condition A8: Any response sent by the UE, except for CANCEL requests sic@ */

      v_MessageHeader_Response.pAccessNetworkInfo := v_PAccessNetworkInfo;

    }

    else {

      v_MessageHeader_Response.pAccessNetworkInfo := v_PAccessNetworkInfo ifpresent;

    }

    if (v_A2A4) {

      if (f_IMS_PTC_AudioFeatureTagIsRequired() ) {                                                                // @sic R5-173021 sic@ @sic R5-177127 sic@

        v_MandatoryContactParams := f_SemicolonParam_List_Add_RX(v_MandatoryContactParams, cr_FeatureParam_Audio); /* @sic R5-165943, R5-170564 sic@

                                                                                                                    * !!!! A11 is for "Response sent by UE", but when the response is not for INVITE or UPDATE

                                                                                                                    * !!!! there is no Contact header at all !!!! */

      }

      if (v_A18 and v_A20) {                                                                                       /* @sic R5-191117 sic@ */

        v_MandatoryContactParams := f_SemicolonParam_List_Add_RX(v_MandatoryContactParams, cr_FeatureParam_Video);

        }

      v_MessageHeader_Response.contact := cr_Contact(v_ContactSipUrl,

                                                     v_MandatoryContactParams);    /* @sic R5-165943 sic@ */

    }

    if (v_A20) {  /* response for INVITE

                     @sic R5-135004 Change 3 sic@

                     PROSE ISSUE: prose is not clear about whether there shall be any RecordRoute header for responses to requests other than INVITE */

      v_MessageHeader_Response.recordRoute := p_MessageHeader_Request.recordRoute;     // @sic R5-135004: same as in the INVITE sent to the UE sic@

    }






    v_MessageHeader_Response.contentType  := p_ContentType;

    return v_MessageHeader_Response;

  }

	  function f_IMS_InviteResponse_100_MessageHeaderRX(template (value) INVITE_Request p_InviteRequest) return template (present) MessageHeader

  { /* NOTE: acc. to A.2.2 there is no Session-ID in this message */

    const boolean tsc_Is100Response := true;

    var template (value) MessageHeader v_MessageHeader_Invite := p_InviteRequest.msgHeader;

    var template (present) MessageHeader v_MessageHeader_Response := f_IMS_BaseResponse_MessageHeaderRX(v_MessageHeader_Invite, tsc_Is100Response);






    return v_MessageHeader_Response;

  }

	  function f_IMS_InviteResponse_180_MessageHeaderRX(template (value) INVITE_Request p_InviteRequest,

                                                    template ContentType p_ContentType := *,

                                                    OptionTag_List p_MandatoryOptionTagsForRequire := tsc_OptionTagList_Empty,

                                                    template SemicolonParam_List p_MandatoryContactParams := omit,

                                                    boolean p_SrvccAlerting := pc_IMS_SRVCCAlert) runs on IMS_PTC return template (present) MessageHeader

  {

    var template (value) MessageHeader v_MessageHeader_Invite := p_InviteRequest.msgHeader; 
    var template (present) MessageHeader v_MessageHeader_Response := f_IMS_BaseResponse_MessageHeaderRX(v_MessageHeader_Invite);

    var integer v_Port_us := f_IMS_PTC_GetPort_us();

    var template (present) SemicolonParam_List v_MandatoryContactParams := {};

    if (ispresent(p_MandatoryContactParams)) {                          /* @sic R5-196983: support of MCX sic@ */

      v_MandatoryContactParams := p_MandatoryContactParams;             /* causes compiler warning */

    }

    else {

      if (f_IMS_PTC_AudioFeatureTagIsRequired() ) {                                                                    // @sic R5-173021 sic@ @sic R5-177127 sic@

        v_MandatoryContactParams := f_SemicolonParam_List_Add_RX(v_MandatoryContactParams, cr_FeatureParam_Audio);     // @sic R5-165943, R5-170564 sic@

      }

      if (p_SrvccAlerting) {

        v_MandatoryContactParams := f_SemicolonParam_List_Add_RX(v_MandatoryContactParams, cr_GenericParam_NoValue(tsc_IMS_FeatureCap_SrvccAlerting));

      }

    }

    if (lengthof(p_MandatoryOptionTagsForRequire) > 0) { /* @sic R5s190882 sic@ */

      v_MessageHeader_Response.require       := cr_Require(p_MandatoryOptionTagsForRequire);

    }

    v_MessageHeader_Response.recordRoute     := f_IMS_RecordRoute_AsInInvite_RX(v_MessageHeader_Invite.recordRoute);     /* @sic R5s130510 change 9 sic@ @sic R5s150039 change 2 sic@ */




    v_MessageHeader_Response.contact         := cr_Contact(f_Contact_SipUri_HostPortRX(?, v_Port_us), v_MandatoryContactParams);  /* host address needs to be checked after receiving (-> a_IMS_ReceiveResponse)

                                                                                                                                     @sic R5s150721, R5-153760: cr_SipUri_HostPort replaced by f_Contact_SipUri_HostPortRX sic@

                                                                                                                                     @sic R5s170216: v_MandatoryContactParams sic@ */



    v_MessageHeader_Response.contentType     := p_ContentType;                      /* @sic R5-140975 sic@ */

    /* @sic R5-169122: contentLength removed sic@ */

    /* for 180 Ringing being sent reliable rSeq is checked in a_IMS_ReceiveResponse */

    v_MessageHeader_Response.pAccessNetworkInfo := cr_PAccessNetworkInfo(f_IMS_PTC_GetRanType());    // NOTE: acc. A.2.6 there is no condition regarding GIBA

    return v_MessageHeader_Response;

  }

	  function f_IMS_InviteResponse_183_MessageHeaderRX(template (value) INVITE_Request p_InviteRequest,

                                                    template ContentType p_ContentType := cr_ContentTypeSDP,

                                                    OptionTag_List p_MandatoryOptionTagsForRequire := tsc_OptionTagList_100rel_precondition,

                                                    template SemicolonParam_List p_MandatoryContactParams := omit,

                                                    boolean p_A6 := pc_IMS_Video_FeatureTag)

    runs on IMS_PTC return template (present) MessageHeader

  {

    var template (value) MessageHeader v_MessageHeader_Invite := p_InviteRequest.msgHeader; 
    var template (present) MessageHeader v_MessageHeader_Response := f_IMS_BaseResponse_MessageHeaderRX(v_MessageHeader_Invite);

    var integer v_Port_us := f_IMS_PTC_GetPort_us();

    var template (present) SemicolonParam_List v_MandatoryContactParams := {};

    if (ispresent(p_MandatoryContactParams)) {                          /* @sic R5-196983: support of MCX sic@ */

      v_MandatoryContactParams := p_MandatoryContactParams;             /* causes compiler warning */

    }

    else {

      v_MandatoryContactParams := { crs_FeatureParam_3gpp_icsi_ref };

      if (p_A6) {  /* @sic R5s150180 sic@ */

        v_MandatoryContactParams := f_SemicolonParam_List_Add_RX(v_MandatoryContactParams, cr_FeatureParam_Video);

      }

      if (f_IMS_PTC_AudioFeatureTagIsRequired() ) {                                                                    // @sic R5-173021 sic@ @sic R5-177127 sic@

        v_MandatoryContactParams := f_SemicolonParam_List_Add_RX(v_MandatoryContactParams, cr_FeatureParam_Audio);     // @sic R5-165943, R5-170564 sic@

      }

    }


    v_MessageHeader_Response.recordRoute  := f_IMS_RecordRoute_AsInInvite_RX(v_MessageHeader_Invite.recordRoute);    /* @sic R5s130510 change 6.1, R5-135004 change 1 sic@

                                                                                                                        @sic R5s150039 change 2 sic@ */

    v_MessageHeader_Response.require      := cr_Require(p_MandatoryOptionTagsForRequire);



    v_MessageHeader_Response.contact      := cr_Contact(f_Contact_SipUri_HostPortRX(?, v_Port_us), v_MandatoryContactParams);    /* host address needs to be checked after receiving (-> a_IMS_ReceiveResponse)

                                                                                                                                    @sic R5s150721, R5-153760: cr_SipUri_HostPort replaced by f_Contact_SipUri_HostPortRX sic@ */

    //v_MessageHeader_Response.rSeq         := cr_RSeq(?);   @sic R5s130510 sic@ @sic R5s190882: rSeq checked in a_IMS_ReceiveResponse sic@



    v_MessageHeader_Response.contentType  := p_ContentType;

    return v_MessageHeader_Response;

  }

	  function f_IMS_InviteResponse_4XX_MessageHeaderRX(template (value) MessageHeader p_MessageHeader_Request) return template (present) MessageHeader

  { /* @sic R5-174544: SessionId removed sic@ */

    var template (present) MessageHeader v_MessageHeader_Response := f_IMS_BaseResponse_MessageHeaderRX(p_MessageHeader_Request);






    return v_MessageHeader_Response;

  }


Change 5 - f_IMS_MTCallSetup_SendPRACK_ReceiveOK
	  function f_IMS_MTCallSetup_SendPRACK_ReceiveOK_Common(template (value) INVITE_Request p_InviteRequest,

                                                        template (value) MessageHeader p_MessageHeader_Prack,

                                                        template (present) MessageHeader p_MessageHeader_200OK,

                                                        template IMS_Response_Type p_OtherResponseForInvite) runs on IMS_PTC return template (omit) IMS_Response_Type

  { /* @sic R5-142994: allow optionally e.g. a 180 Ringing in parallel to the 200 OK sic@ */

    var IMS_DATA_RSP v_IMS_DATA_RSP_ByRef;

    var InternetProtocol_Type v_Protocol := f_IMS_PTC_ImsInfo_GetTransportProtocol();

    var SipUrl v_ContactUrl := f_IMS_PTC_ImsInfo_GetContactUrl(dialog);       /* @sic R5s150908 change 4: dialog sic@ */

    var boolean v_AllowOtherResponse := ispresent(p_OtherResponseForInvite);

    var template (omit) IMS_Response_Type v_OtherResponse := omit;

    // Send PRACK

    IMS_Client.send(cas_IMS_Prack_Request(cs_IMS_RoutingInfo(v_Protocol), cs_PRACK_Request(v_ContactUrl, p_MessageHeader_Prack)));

    // Receive 200 OK

    alt {  /* @sic R5s140551 sic@ */

      [] a_IMS_ReceiveResponse(p_MessageHeader_Prack,

                               v_Protocol,

                               cr_Response(c_statusLine200, p_MessageHeader_200OK),

                               v_IMS_DATA_RSP_ByRef)

        {}  /* @sic R5s140350 sic@ */

      [v_AllowOtherResponse] a_IMS_ReceiveResponse(p_InviteRequest.msgHeader,

                                                   v_Protocol,

                                                   p_OtherResponseForInvite,           // NOTE: compiler warning cannot be avoided here

                                                   v_IMS_DATA_RSP_ByRef)

        {

          v_AllowOtherResponse := false;

          v_OtherResponse := v_IMS_DATA_RSP_ByRef.Response;

          repeat;

        }

    }

    return v_OtherResponse;

  }

	  function f_IMS_MTCallSetup_SendPRACK_ReceiveOK(template (value) INVITE_Request p_InviteRequest,

                                                 MessageHeader p_MessageHeader_PrevReliableResponse,

                                                 template IMS_Response_Type p_OtherResponseForInvite := omit,

                                                 template (omit) ContentType p_ContentType := omit) runs on IMS_PTC return template (omit) IMS_Response_Type

  { 
    var template (value) MessageHeader v_MessageHeader_Prack := f_IMS_PrackRequest_MessageHeaderTX(p_InviteRequest, p_MessageHeader_PrevReliableResponse, p_ContentType);

    var template (present) MessageHeader v_MessageHeader_200OK := f_IMS_OtherResponse_200_MessageHeaderRX(v_MessageHeader_Prack);

    return f_IMS_MTCallSetup_SendPRACK_ReceiveOK_Common(p_InviteRequest, v_MessageHeader_Prack, v_MessageHeader_200OK, p_OtherResponseForInvite);


























  }


Change 6 - f_IMS_CallReleaseMT
	  function f_IMS_CallReleaseMT_Common(template (value) SipUrl p_ContactSipUrl,

                                      template (value) MessageHeader p_MessageHeader_Bye,

                                      template (present) MessageHeader p_MessageHeader_200OK,

                                      template (omit) MessageBody p_MessageBody := omit) runs on IMS_PTC

  {

    var template (value) MessageHeader v_MessageHeader_Bye;

    var InternetProtocol_Type v_Protocol := f_IMS_PTC_ImsInfo_GetTransportProtocol();

    // The SS sends BYE to release the call

    IMS_Client.send(cas_IMS_BYE_Request(cs_IMS_RoutingInfo(v_Protocol), cs_BYE_Request(p_ContactSipUrl, p_MessageHeader_Bye, p_MessageBody)));

    //  The UE sends 200 OK for the BYE request and ends the call.

    f_IMS_ReceiveResponse(p_MessageHeader_Bye, v_Protocol, cr_Response(c_statusLine200, p_MessageHeader_200OK));  /* @sic R5s140350 sic@ */

    f_IMS_PTC_ImsInfo_DialogRelease();    /* there is no dialog anymore; @sic R5s140017 MCC160 implementation sic@ */

  }

	  function f_IMS_CallReleaseMT(template (value) INVITE_Request p_InviteRequest,

                               template (value) SipUrl p_ContactSipUrl,

                               template (omit) ContentType p_ContentType := omit,

                               template (omit) MessageBody p_MessageBody := omit) runs on IMS_PTC

  { /* @sic R5s130756 additional changes: p_IsGIBA removed sic@ */ 
    var template (value) MessageHeader v_MessageHeader_Bye := f_IMS_ByeRequest_MessageHeaderTX(p_InviteRequest, p_ContentType);

    var template (present) MessageHeader v_MessageHeader_200OK := f_IMS_OtherResponse_200_MessageHeaderRX(v_MessageHeader_Bye);

    f_IMS_CallReleaseMT_Common(p_ContactSipUrl, v_MessageHeader_Bye, v_MessageHeader_200OK, p_MessageBody);








  }


Change 7 - f_IMS_REGISTER_DeregistrationRequest, f_IMS_PTC_Deregistration
	  function f_IMS_PTC_Deregistration(template (omit) IMS_DATA_REQ p_IMS_DATA_REQ := omit) runs on IMS_PTC

  { 
    var IMS_DATA_REQ v_IMS_DATA_REQ;




    var charstring v_Expires := "0";

    v_IMS_DATA_REQ := f_IMS_REGISTER_DeregistrationRequest(p_IMS_DATA_REQ);    /* @sic R5s190727 change 1.4: MCX split sic@ */




    IMS_Server.send(cas_IMS_DATA_RSP(f_IMS_RoutingInfo_ULtoDL(v_IMS_DATA_REQ.RoutingInfo),

                                     cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_IMS_DATA_REQ.Request.Register, -, v_Expires))));  // @sic R5s130274: v_Expires sic@

  }

	  function f_IMS_REGISTER_DeregistrationRequest(template (omit) IMS_DATA_REQ p_IMS_DATA_REQ := omit) runs on IMS_PTC return IMS_DATA_REQ

  {

    var IMS_DATA_REQ v_IMS_DATA_REQ;

    var MessageHeader v_MessageHeader;

    var integer v_CseqValue := f_IMS_PTC_ImsInfo_CseqIncr(register); 
    var IP_AddrInfo_Type v_UE_Address := f_IMS_PTC_UE_Address_Get();
    var InternetProtocol_Type v_Protocol; 
    var charstring v_Expires := "0";
    var boolean v_Match := false;

    v_IMS_DATA_REQ := fl_IMS_ReceiveOrGetRegisterRequest(p_IMS_DATA_REQ, v_CseqValue);   /* @sic R5-176758: v_CseqValue sic@ */

    v_MessageHeader := v_IMS_DATA_REQ.Request.Register.msgHeader; 
    v_Protocol := v_IMS_DATA_REQ.RoutingInfo.Protocol;
    v_Match := match(v_MessageHeader, f_IMS_RegisterRequest_MessageHeaderRX_Derregister(v_CseqValue));   /* @sic R5-176758: v_CseqValue sic@ */

    if (not v_Match) {

      f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "invalid REGISTER Request for de-registration");

    } 
    f_IMS_Register_MessageHeader_CommonChecks(v_MessageHeader, v_Protocol, -, v_UE_Address, v_Expires);
    return v_IMS_DATA_REQ;

  }


Change 8 - f_IMS_Register_MessageHeader_CommonChecks
	  function f_IMS_Register_MessageHeader_CommonChecks(MessageHeader p_MessageHeader,

                                                     InternetProtocol_Type p_Protocol,

                                                     boolean p_CondA7 := false,

                                                     template (omit) IP_AddrInfo_Type p_UE_Address := omit,

                                                     template (omit) charstring p_ExplicitExpiry := omit,

                                                     boolean p_CheckAuthorization := true) runs on IMS_PTC

  {

    var ContactAddress v_ContactAddress;

    var boolean v_IsDeregistration := ispresent(p_ExplicitExpiry) and (str2int(valueof(p_ExplicitExpiry)) == 0);

    var boolean v_IsMCX := f_IMS_PTC_TestsuiteInfo_IsMCX();             /* MCX */
    f_IMS_MessageHeader_Request_CheckVia(p_MessageHeader, p_Protocol);  // @sic R5s120727 change 7, 8 sic@

    f_IMS_MessageHeader_CheckContactAddr(p_MessageHeader);      // @sic R5s120727 change 7, 8 sic@

    // Check 'To'

    f_IMS_MessageHeader_CheckTo(p_MessageHeader, noToTag);

    // Check 'SecurityClient'

    if (ispresent(p_MessageHeader.securityClient)) {                               /* 'SecurityClient' is only included for A1, A2 but not for A3 */

      fl_IMS_SecurityClient_Check(p_MessageHeader.securityClient);

    }

    // Check 'Authorization'

    if (p_CheckAuthorization and ispresent(p_MessageHeader.authorization)) {       /* 'Authorization' is only included for A2 but optional for A1, A3 */

      fl_IMS_Authorization_Check(p_MessageHeader.authorization);

    }

    // Check Contact header

    if (ispresent(p_MessageHeader.contact.contactBody.contactAddresses[0])) {     /* NOTE: is not be present when 'contact' is wildcard e.g. in case of de-registration

                                                                                   *       but in this case the respective receive template needs to allow 'cr_ContactWildcard' */

      v_ContactAddress := p_MessageHeader.contact.contactBody.contactAddresses[0];

      if (not v_IsMCX)) {
      if (pc_IMS_GRUUsInSIP) {                                                    // check 'c-p-instance'

        // @sic R5-153766: Check of instance-id shall be done for GRUU too sic@

        if (not match(v_ContactAddress.contactParams, cr_CPInstanceInContactParams)) {

          f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid instance id in Contact header");

        }

      }

      if (not v_IsDeregistration and not f_GetTestcaseAttrib_IMS_UTRAN (testcasename())) {    /* @sic R5-142956: in case of deregistration no further contact parameters need to be checked, R5-169130 or if UTRAN_IMS Testsuite sic@ */

        fl_IMS_Register_ContactHeader_CheckParams(v_ContactAddress, p_CondA7);

      }
      }
      if (isvalue(p_UE_Address)) {

        fl_IMS_ContactAddress_CheckHostname(v_ContactAddress, valueof(p_UE_Address));

      }

    }

    // Check 'expires'

    f_IMS_MessageHeader_CheckExpires(p_MessageHeader, p_ExplicitExpiry);           /* @sic R5-196983: check is common for MCX and IMS sic@ */

  }

	  function f_IMS_RegisterRequest_MessageHeaderRX_Initial(InternetProtocol_Type p_Protocol,

                                                         template (present) integer p_CseqValue := ? ,

                                                         template (present) SemicolonParam_List p_MandatoryContactParams := {}) runs on IMS_PTC return template (present) MessageHeader

  { /* NOTE: several checks are done explicitly in the respective check functions applied on the receive messages (the same for sigcomp) */

    /* @sic R5-176758: p_CseqValue, to be consistent with f_IMS_RegisterRequest_MessageHeaderRX_Subsequent sic@ */

    var boolean v_CondA3 := f_IMS_PTC_SecurityScheme_IsGiba();

    var boolean v_CondA14 := f_IMS_PTC_SecurityScheme_IsSipDigest();    /* @sic R5-160290 FBBA registration sic@ */

    var boolean v_IsMCX := f_IMS_PTC_TestsuiteInfo_IsMCX();             /* MCX */

    var template (present) SipUrl v_SipUrlPublicUserId := ?;            /* Acc. to 24.229 cl. 5.1.1.2.1 for initial registration the UE shall populate

                                                                           'To' and 'From' with the public user identity to be registered;

                                                                           Normally this is one of the IMPUs stored on the ISIM;

                                                                           The public user identity is explicitly checked after matching the REGISTER message */

    var template (present) MessageHeader v_MessageHeader_Register := fl_IMS_RegisterRequest_MessageHeaderRX_Base(v_CondA3, p_CseqValue, v_CondA14);

    var template (present) PAccessNetworkInfo v_PAccessNetworkInfo := cr_PAccessNetworkInfo(f_IMS_PTC_GetRanType());

    var template GenericParam v_ViaRportParam := omit;

    if ((p_Protocol == tcp) or v_CondA14 or v_IsMCX) {       /* @sic R5-196983: rport parameter is not checked for MCX sic@ */

      v_ViaRportParam := omit;       /* @sic R5s120858 change 2; R5s130369; R5-133358: "rport" is optional for tcp (independent from A3) sic@ */

    } else {

      v_ViaRportParam := cr_GenericParam_NoValue("rport");   // @sic R5s120907 change 8 - rport has no value sic@

    }

    v_MessageHeader_Register.via         := cr_ViaDef(-, -, v_ViaRportParam);

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

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

    v_MessageHeader_Register.contact     := cr_Contact(cr_SipUri_HostPort(?, *), p_MandatoryContactParams);  // checked in fl_IMS_Register_ContactHeader_CheckParams, f_IMS_Register_MessageHeader_CommonChecks

    if (v_IsMCX) {                                                                 /* @sic R5-196983: pAccessNetworkInfo mandatory for MCX sic@ */

      v_MessageHeader_Register.pAccessNetworkInfo := v_PAccessNetworkInfo;

    } else {

      v_MessageHeader_Register.pAccessNetworkInfo := v_PAccessNetworkInfo ifpresent;    // optional for A1, A3; cellId is not checked

    }

    if (not v_CondA3) {  // => 34.229-1 A.1.1 condition A1

      v_MessageHeader_Register.securityVerify := omit;

      v_MessageHeader_Register.authorization := fl_IMS_Register_BuildAuthorizationHeader(initial);  /* @sic R5-160290 FBBA registration - new function fl_IMS_Register_BuildAuthorizationHeader sic@ */

    }

    return v_MessageHeader_Register;

  }

	  function f_IMS_RegisterRequest_MessageHeaderRX_Subsequent(integer p_NonceCount,

                                                            InternetProtocol_Type p_Protocol,

                                                            integer p_CseqValue ,

                                                            template (present) SemicolonParam_List p_MandatoryContactParams := {}) runs on IMS_PTC return template (present) MessageHeader

  { /* 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; for each re-authentication (=> new nonce) the nonce-counter is reset to "1"

     * @sic R5-142727: new parameter p_Protocol sic@ */

    /* @sic R5-176758: p_CseqValue sic@ */

    var template (present) MessageHeader v_MessageHeader_Register;

    var template (present) SipUrl v_SipUrlPublicUserId;

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

    var IMS_ProtectedPorts_Type v_Protected;

    var boolean v_IsGiba := false;

    var boolean v_CondA15 := f_IMS_PTC_SecurityScheme_IsSipDigest();        /* @sic R5-160290 FBBA registration sic@ */

    var template integer v_ViaPort := *;

    var template integer v_ContactPort;

    if (v_CondA15) {  // @sic R5-160290 FBBA registration sic@

      v_ContactPort := *;

    } else {

      v_Protected := f_IMS_PTC_Security_GetProtectedPorts();

      v_ContactPort := v_Protected.Port_us;

      if (p_Protocol == udp) {      // @sic R5-145727 sic@

        v_ViaPort := v_Protected.Port_us;

      }

    }

    v_SipUrlPublicUserId := f_IMS_PTC_ImsInfo_GetSipUriRX(registrationId);     /* public user identity is checked against what the UE has sent in initial REGISTER

                                                                                  (in case the UE does not have an ISIM this is the temporary user id)

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

                                                                                  @sic R5s160451: use of f_IMS_PTC_ImsInfo_GetSipUriRX sic@ */

    v_MessageHeader_Register := fl_IMS_RegisterRequest_MessageHeaderRX_Base(v_IsGiba, p_CseqValue, v_CondA15);

    v_MessageHeader_Register.via         := cr_ViaDef(-, cr_HostPort(?, v_ViaPort));             // @sic R5s120727 change 7; R5-145727 sic@

    v_MessageHeader_Register.fromField   := cr_FromWithTag(v_SipUrlPublicUserId);

    v_MessageHeader_Register.toField     := cr_ToDef(v_SipUrlPublicUserId);

    v_MessageHeader_Register.contact     := cr_Contact(cr_SipUri_HostPort(?, v_ContactPort), p_MandatoryContactParams);    // checked in f_IMS_Register_MessageHeader_CommonChecks; @sic R5s120727 change 7 sic@

    v_MessageHeader_Register.pAccessNetworkInfo := cr_PAccessNetworkInfo(f_IMS_PTC_GetRanType()); // cell id only if applicable

    v_MessageHeader_Register.authorization      := fl_IMS_Register_BuildAuthorizationHeader(subsequent, v_NonceCountStr);  /* @sic R5-160290 FBBA registration - new function fl_IMS_Register_BuildAuthorizationHeader sic@ */

    if (not v_CondA15) { // @sic R5-160290 FBBA registration sic@

      v_MessageHeader_Register.securityVerify   := f_IMS_PTC_BuildSecurityVerifyHeader();

    }

    return v_MessageHeader_Register;

  }

	  function f_IMS_REGISTER_InitialRequest(IMS_IpcanPortType_Type p_IpcanType := IPCAN_E,

                                         template (omit) IMS_DATA_REQ p_IMS_DATA_REQ := omit,

                                         template (present) SemicolonParam_List p_MandatoryContactParams := {},

                                         template (omit) charstring p_ExplicitExpiry := omit,

                                         boolean p_SigCompIsActive := false,

                                         boolean p_CondA7 := false,

                                         boolean p_CondA3 := false,

                                         boolean p_CondA14 := false) runs on IMS_PTC return IMS_DATA_REQ

  { 
    var IPCAN_INFO_Type v_IpcanInfo;

    var IMS_DATA_REQ v_IMS_DATA_REQ;

    var IMS_RoutingInfo_Type v_RoutingInfo_UL;

    var InternetProtocol_Type v_Protocol;

    var IP_AddrInfo_Type v_UE_Address;

    var IP_AddrInfo_Type v_NW_Address;

    var MessageHeader v_MessageHeader;

    var template (present) integer v_CseqValue := ?;

    var boolean v_Match := false;

    v_IMS_DATA_REQ := fl_IMS_ReceiveOrGetRegisterRequest(p_IMS_DATA_REQ, v_CseqValue);   /* @sic R5-176758: v_CseqValue sic@ */

    v_MessageHeader := v_IMS_DATA_REQ.Request.Register.msgHeader;

    v_Protocol := v_IMS_DATA_REQ.RoutingInfo.Protocol;

    select (p_IpcanType) {

      case (IPCAN_E) {

        v_IpcanInfo := f_IMS_IPCAN_Query(IPCAN);

      }

      case else {

        v_IpcanInfo := f_IMS_IPCAN_Query(OtherIPCAN);

      }

    }

    f_IMS_PTC_SetIpcanInfo(v_IpcanInfo);

    v_Match := match(v_MessageHeader, f_IMS_RegisterRequest_MessageHeaderRX_Initial(v_Protocol, v_CseqValue, p_MandatoryContactParams));         /* @sic R5s130369 sic@

                                                                                                                          @sic R5-176758: v_CseqValue sic@ */

    if (not v_Match) {

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

    }

    v_RoutingInfo_UL := v_IMS_DATA_REQ.RoutingInfo;

    v_UE_Address := v_RoutingInfo_UL.UE_Address;

    v_NW_Address := v_RoutingInfo_UL.NW_Address;

    v_Protocol := v_RoutingInfo_UL.Protocol;

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

    // additional checks

    f_IMS_Register_MessageHeader_CommonChecks(v_MessageHeader, v_Protocol, p_CondA7, v_UE_Address, p_ExplicitExpiry);

    f_IMS_Register_MessageHeader_CheckPublicUserIdentity(v_MessageHeader, p_CondA7, p_CondA3, p_CondA14);  // check 'To' and 'From' field (needed for initial registration only); @sic R5s140356: p_CondA3 sic@

    if (p_SigCompIsActive) {

      f_IMS_MessageHeader_CheckSigComp(v_MessageHeader);

    }

    return v_IMS_DATA_REQ;

  }

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

                                            template SemicolonParam_List p_MandatoryContactParams := omit,

                                            boolean p_CondA7 := false,

                                            integer p_NonceCount := 1,

                                            template (omit) charstring p_ExplicitExpiry := omit) runs on IMS_PTC  return IMS_DATA_REQ

  { 
    var IP_AddrInfo_Type v_UE_Address := f_IMS_PTC_UE_Address_Get();

    var integer v_CseqValue := f_IMS_PTC_ImsInfo_CseqIncr(register);                     /* @sic R5-176758 sic@ */

    var IMS_DATA_REQ v_IMS_DATA_REQ;

    var REGISTER_Request v_RegisterReq;

    var MessageHeader v_MessageHeader;

    var InternetProtocol_Type v_Protocol;

    var boolean v_Match := false;

    // Receive/Get second REGISTER on secure port:

    v_IMS_DATA_REQ := fl_IMS_ReceiveOrGetRegisterRequest(p_IMS_DATA_REQ, v_CseqValue);   /* @sic R5-176758: v_CseqValue, to distinguish subsequent REGISTER from retransmission of initial REGISTER sic@ */

    v_RegisterReq := v_IMS_DATA_REQ.Request.Register;

    v_Protocol := v_IMS_DATA_REQ.RoutingInfo.Protocol;

    v_MessageHeader := v_RegisterReq.msgHeader;

    v_Match := match(v_MessageHeader, f_IMS_RegisterRequest_MessageHeaderRX_Subsequent(p_NonceCount, v_Protocol, v_CseqValue, p_MandatoryContactParams));   /* @sic R5-176758: v_CseqValue sic@ */

    if (not v_Match) {

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

    }

    f_IMS_PTC_ImsInfo_SetContactUrl(f_MessageHeader_GetContactSipUrl(v_MessageHeader));

    f_IMS_Register_MessageHeader_CommonChecks(v_MessageHeader, v_Protocol, p_CondA7, v_UE_Address, p_ExplicitExpiry); // @sic R5s120945 sic@

    if (f_IMS_PTC_ImsInfo_SigCompStarted()) {

      f_IMS_MessageHeader_CheckSigComp(v_MessageHeader);

    }

    return v_IMS_DATA_REQ;

  }

	  function fl_IMS_Register_ContactHeader_CheckParams(ContactAddress p_ContactAddress,

                                                     boolean p_CondA7 := false,

                                                     boolean p_IMS_MTSI := pc_MultimediaTelephonyService,    /* @sic R5s130510 additional change 1: tsc_IMS_MTSI replaced by pc_MultimediaTelephonyService sic@ */

                                                     boolean p_IMS_SMSoverIMS := pc_SMS_IP_MT,

                                                     boolean p_Video := pc_IMS_Video_FeatureTag) runs on IMS_PTC

  {    var SemicolonParam_List v_ContactParams := {};

    var SemicolonParam_List v_UrlParams := {};

    var SipUrl v_SipUrl;

    var boolean v_Rel11OrGreater;

    var boolean v_A16;


    if (ispresent(p_ContactAddress.contactParams)) {

      v_ContactParams := p_ContactAddress.contactParams;

    }







      v_Rel11OrGreater := f_IMS_PTC_UE_ReleaseGreaterOrEqual(11);     /* @sic R5s150630 sic@ */

      v_A16 := f_IMS_PTC_RanTypeIsWLAN();

      if (p_CondA7) {

        v_SipUrl := f_Addr_Union_GetSipUrl(p_ContactAddress.addressField);

        if (ispresent(v_SipUrl.urlParameters)) {

          v_UrlParams := v_SipUrl.urlParameters;

        }

        if (not match(v_UrlParams, cr_SemicolonParam_List_OneSpecificParam("sos"))) {    // @sic R5s130495 change 10 sic@

          f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Missing sos URI parameter for Contact header");

        }

      }

      // Rel-7 specific, @sic R5-073440 sic@

      if (p_IMS_MTSI) {                                                           // check 'feature-param'

        if (not f_IMS_ContactParams_CheckValueList(v_ContactParams, tsc_IMS_FeatureParamId_3gpp_icsi_ref, crs_IMS_EncodedFeatureParamValue_3gpp_icsi_ref)) { /* @sic R5s130109, R5s130738: string needs to be quoted; R5-142247 sic@

                                                                                                                                                                @sic R5-153987: f_IMS_ContactParams_CheckValueList sic@ */

          f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid params in 'Contact Feature Params'");

        }

      }

      if (p_IMS_SMSoverIMS and not p_CondA7) {                                    // check 'feature-param'  @sic R5-153766: "and not p_CondA7" sic@

        if (not match(v_ContactParams, cr_SMSParamInContactParams)) {

          f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid SMS params in Contact header");

        }

      }

      if (p_Video) {                                                              // check 'feature-param'  @sic R5-153766: "and not p_CondA7"; R5-160553: p_CondA7 removed sic@

        if (not match(v_ContactParams, cr_VideoInContactParams)) {

          f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid video params in Contact header");

        }

      }

      if (f_IMS_PTC_AudioFeatureTagIsRequired() and not match(v_ContactParams, cr_AudioInContactParams)) {        // check 'feature-param'  @sic R5-165943, R5-170564 sic@ @sic R5-173021 sic@ @sic R5-177127 sic@

        f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid audio params in Contact header");

      }

      if (v_Rel11OrGreater and pc_IMS_CS_PS_SRVCC and not p_CondA7) {             // check 'feature-param' @sic R5-145796; R5s150630 R5-165940 sic@

        if (not match(v_ContactParams, cr_RSRVCCInContactParams)) {

          f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid rSRVCC params in Contact header");

        }

      }

      if (v_Rel11OrGreater and pc_IMS_CS_PS_SRVCCAlert and not p_CondA7) {        // check 'feature-param' @sic R5-145796; R5s150630 R5-165940 sic@

        if (not match(v_ContactParams, cr_RSRVCCAlertInContactParams)) {

          f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid rSRVCC Alerting params in Contact header");

        }

      }

      if (v_Rel11OrGreater and pc_SRVCC_GERAN_UTRAN) {                            // check 'feature-param' @sic R5-151242; R5s150630 sic@

        if ((v_A16     and not match(v_ContactParams, cr_AccessTypeInContactParams_Wlan1)) or     // @sic R5-165947 sic@

            (not v_A16 and not match(v_ContactParams, cr_AccessTypeInContactParams_Cellular2))) {

          f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "feature parameter 'g.3gpp.accesstype' missing in Contact header");

        }

      }


  }


Change 9 - f_IMS_SubscribeRequest_MessageHeaderRX
	  altstep a_IMS_SUBSCRIBE_Request(out IMS_DATA_REQ p_IMS_DATA_REQ,

                                  EventType p_EventType,

                                  template (present) SipUrl p_SipUrlRequestUri,

                                  template (present) MessageHeader p_ExpectedMessageHeader,


                                  template MessageBody p_MessageBody := omit) runs on IMS_PTC

  {

    var IMS_DATA_REQ v_IMS_DATA_REQ_ByRef;

    var MessageHeader v_MessageHeader;

    var InternetProtocol_Type v_Protocol;

    var charstring v_ToTag := f_IMS_GenerateTag("SUBSCRIBE-to-" & p_EventType & "-package");    /* @sic R5-153756: dialog for subscribe sic@ */


    var IMS_PTC_DialogIndex_Type v_DialogIndex;

    [] a_IMS_ReceiveRequest(car_IMS_Subscribe_Request(cr_SUBSCRIBE_Request(p_SipUrlRequestUri, p_ExpectedMessageHeader, p_MessageBody)), v_IMS_DATA_REQ_ByRef)

      {

        v_MessageHeader := v_IMS_DATA_REQ_ByRef.Request.Subscribe.msgHeader;

        v_Protocol := v_IMS_DATA_REQ_ByRef.RoutingInfo.Protocol;

        f_IMS_MessageHeader_CheckTo(v_MessageHeader, noToTag);           // This cannot be checked in the template

        f_IMS_MessageHeader_Request_CheckVia(v_MessageHeader, v_Protocol);      // @sic R5s120727 change 9 sic@

        f_IMS_MessageHeader_CheckContactAddr(v_MessageHeader);                  // @sic R5s120727 change 9 sic@

        f_IMS_MessageHeader_Request_CheckRoute(v_MessageHeader);                // @sic R5s140934 change 2 sic@

        if (f_IMS_PTC_ImsInfo_SigCompStarted()) {

          f_IMS_MessageHeader_CheckSigComp(v_MessageHeader);

        }

        select (p_EventType) {

          case ("reg")             { v_DialogIndex := regEventDialog; }

          case ("message-summary") { v_DialogIndex := msgSummaryDialog; }

          case ("conference")      { v_DialogIndex := confEventDialog; }

          case ("presence")        { v_DialogIndex := presenceDialog; }

          case ("xcap-diff")       { v_DialogIndex := xcapDiffDialog; }

          case else                { FatalError(__FILE__, __LINE__, "invalid event type"); }

        }

        f_IMS_PTC_ImsInfo_DialogInit(dialogRemote, v_MessageHeader, v_DialogIndex);               /* @sic R5-153756: dialog for subscribe sic@ */

        f_IMS_PTC_ImsInfo_DialogSetLocalTag(v_ToTag, v_DialogIndex);                              /* @sic R5-153756: dialog for subscribe sic@ */

        p_IMS_DATA_REQ := v_IMS_DATA_REQ_ByRef;

      }

  }

	  function f_IMS_SUBSCRIBE_Request(EventType p_EventType := "reg",

                                   template SipUrl p_SipUrlTo := omit,

                                   template (present) charstring p_ExpireTime := "600000") runs on IMS_PTC return IMS_DATA_REQ

  {

    var IMS_DATA_REQ v_IMS_DATA_REQ_ByRef;

    var template (present) SipUrl v_SipUrlRequestUri := f_IMS_PTC_ImsInfo_GetSipUriSubscriptionRX();
    var template (present) MessageHeader v_ExpectedMessageHeader := f_IMS_SubscribeRequest_MessageHeaderRX(p_EventType, p_SipUrlTo, p_ExpireTime);
    a_IMS_SUBSCRIBE_Request(v_IMS_DATA_REQ_ByRef, p_EventType, v_SipUrlRequestUri, v_ExpectedMessageHeader);       /* @sic R5-150705: altstep a_IMS_SUBSCRIBE_Request sic@ */

    return v_IMS_DATA_REQ_ByRef;

  }

	  function f_IMS_Subscription_MWI_Event_Package() runs on IMS_PTC

  {
…

    var template (present) MessageHeader v_ExpectedMessageHeaderMsgSummary;

    var template (present) MessageHeader v_ExpectedMessageHeaderRegEvent;
…

    v_ExpectedMessageHeaderMsgSummary := f_IMS_SubscribeRequest_MessageHeaderRX("message-summary", v_ToUrl_MsgSummaryEvent, v_ExpireTime);

    v_ExpectedMessageHeaderRegEvent := f_IMS_SubscribeRequest_MessageHeaderRX("reg"); 
…
    alt {

      // Step 1. UE subscribes to the Message Waiting Indication event package.

      [not v_SubcribedToMsgSummaryEventPackage] a_IMS_SUBSCRIBE_Request(v_IMS_DATA_REQ_ByRef, "message-summary", v_RequestUrl_MsgSummaryEvent, v_ExpectedMessageHeaderMsgSummary) {
…

      }

      // Step 2a. The UE subscribes to the registration event package.

      [not v_SubcribedToRegEventPackage] a_IMS_SUBSCRIBE_Request(v_IMS_DATA_REQ_ByRef, "reg", v_RequestUrl_RegEvent, v_ExpectedMessageHeaderRegEvent) {
…
      }

…

  }

	  function f_IMS_SubscribeRequest_MessageHeaderRX(EventType p_EventType := "reg",

                                                  template SipUrl p_SipUrlTo := omit,

                                                  template (present) charstring p_ExpireTime := "600000" ,

                                                  template (present) SemicolonParam_List p_MandatoryContactParams := {})

    runs on IMS_PTC return template (present) MessageHeader

  {

    var template (present) MessageHeader v_MessageHeader_Subscribe := cr_MessageHeader_Dummy;

    var IMS_ProtectedPorts_Type v_Protected;

    var template (present) PAccessNetworkInfo v_PAccessNetworkInfo := cr_PAccessNetworkInfo(f_IMS_PTC_GetRanType());

    var template (present) SipUrl v_SipUrlFrom := f_IMS_PTC_ImsInfo_GetSipUriSubscriptionRX();

    var template (present) SipUrl v_SipUrlTo;

    var template integer v_Port_ps := *;

    var template integer v_Port_us_Via := *;

    var template integer v_Port_us_Contact := ?;

    var boolean v_CondA2 := f_IMS_PTC_SecurityScheme_IsGiba();       // GIBA

    var boolean v_CondA5 := f_IMS_PTC_SecurityScheme_IsSipDigest();  // FBBA



    if (ispresent(p_SipUrlTo)) {

      v_SipUrlTo := p_SipUrlTo;         // NOTE: compiler warning cannot be avoided here

    } else {

      v_SipUrlTo := v_SipUrlFrom;

    }

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

    v_MessageHeader_Subscribe.fromField   := cr_FromWithTag(v_SipUrlFrom);

    v_MessageHeader_Subscribe.toField     := cr_ToDef(v_SipUrlTo);

    v_MessageHeader_Subscribe.expires     := cr_Expires(p_ExpireTime);  // @sic R5-130548 sic@

    v_MessageHeader_Subscribe.callId      := cr_CallId(?);

    v_MessageHeader_Subscribe.maxForwards := cr_MaxForwardsDef;

    v_MessageHeader_Subscribe.event       := cr_EventDef(p_EventType);

    if (v_CondA2 or v_CondA5) {   // GIBA or FBBA   @sic R5-160290 FBBA registration sic@

      v_MessageHeader_Subscribe.require := omit;

      v_MessageHeader_Subscribe.proxyRequire := omit;

      v_MessageHeader_Subscribe.securityVerify := omit;

      if (v_CondA2) {

        v_MessageHeader_Subscribe.pAccessNetworkInfo := v_PAccessNetworkInfo ifpresent;

      } else {

        v_MessageHeader_Subscribe.pAccessNetworkInfo := v_PAccessNetworkInfo;

      }

    }

    else {                        // IMS security

      v_Protected := f_IMS_PTC_Security_GetProtectedPorts();

      v_Port_ps := v_Protected.Port_ps;

      v_Port_us_Via := v_Protected.Port_us;

      v_Port_us_Contact := v_Protected.Port_us;

      v_MessageHeader_Subscribe.require := cr_RequireSecAgree;

      v_MessageHeader_Subscribe.proxyRequire := cr_ProxyRequireSecAgree;

      v_MessageHeader_Subscribe.securityVerify := f_IMS_PTC_BuildSecurityVerifyHeader();                    // !!!! PROSE ISSUE: Missing in 36.579-1 !!!!

      v_MessageHeader_Subscribe.pAccessNetworkInfo := v_PAccessNetworkInfo

    }







    v_MessageHeader_Subscribe.route   := cr_Route(cr_RouteBodyList_InitialReq(v_Port_ps));                  /* @sic R5s140934 change 1 sic@ P-CSCF address is checked by f_IMS_MessageHeader_Request_CheckRoute */

    v_MessageHeader_Subscribe.via     := cr_ViaDef(-, cr_HostPort(?, v_Port_us_Via));                       /* host address needs to be checked after receiving (f_IMS_MessageHeader_Request_CheckVia) @sic R5s120727 change 6.1 sic@ */

    v_MessageHeader_Subscribe.contact := cr_Contact(f_Contact_SipUri_HostPortRX(?, v_Port_us_Contact), p_ContactParams);     /* host address needs to be checked after receiving (f_IMS_MessageHeader_CheckContactAddr)

                                                                                                                                @sic R5s120727 change 6.1 sic@

                                                                                                                                @sic R5s130925 change 1: UE may use any port as server port sic@

                                                                                                                                @sic R5s150721, R5-153760: cr_SipUri_HostPort replaced by f_Contact_SipUri_HostPortRX sic@ */

    select (p_EventType) {

      case ("reg") {                // normal case

        v_MessageHeader_Subscribe.accept := cr_AcceptDef(c_xmlreginfoApplication) ifpresent;

      }

      case ("conference") {         // "SUBSCRIBE for conference event package" acc. annex A.5.1

        v_MessageHeader_Subscribe.accept := cr_AcceptDef("application/conference-info+xml");

        v_MessageHeader_Subscribe.expires := cr_Expires(?);

      }

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

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

      }

      case ("presence") {           // SUBSCRIBE for presence event package MCX TS 36.579-1 Table 5.5.2.14-1

        v_MessageHeader_Subscribe.accept := cr_AcceptDef("application/pidf+xml");

      }

      case ("xcap-diff") {          // SUBSCRIBE for xcap-diff event package, MCX TS 24.379 clause 6.3.5

        v_MessageHeader_Subscribe.accept := cr_AcceptDef("application/pidf+xml");                           // !!!! PROSE ISSUE: should be "application/xcap-diff+xml" !!!!

      }

    }

    return v_MessageHeader_Subscribe;

  }


