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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case G.15.11 which is part of the ATS iWD-TTCN3-B2017-06_D17wk51 test suite. 
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log files are provided as evidence. 

Contact:
Hans Rohnert

Hans.Rohnert@rohde-schwarz.com
1.1 Verification Test Summary 
Test Case:
G.15.11
ATS Version:
iWD-TTCN3-B2017-06_D17wk51
System Simulator used:
Rohde & Schwarz CMW500 Multi-RAT Protocol Tester
UE used:
Qualcomm SDM845 UE
Verification Status:
PASS
2 Corrections required

2.1 f_IMS_MOCallSetup_AnnexC21aC21cC25aC25b_Step4
	Function name
	f_IMS_MOCallSetup_AnnexC21aC21cC25aC25b_Step4

	Reason for change
	The 180 Ringing response needs to carry the precondition option-tag in the Require header, see C.21a, step 4. 

	Summary of change
	Added option tag.

	TTCN module
	IMS_Procedures_CallControl.ttcn

	MCC160 Comment
	Accepted in principle (see below)


Before change
  function f_IMS_MOCallSetup_AnnexC21aC21cC25aC25b_Step4(IMS_InviteRequestWithSdp_Type p_InviteRequestWithSdp,

                                                         charstring p_ContactUri,

                                                         boolean p_PreconditionsRequired := true,

                                                         IMS_SDP_AudioCodec_Type p_AudioCodec := AMR_16000,

                                                         IMS_CallType_Type p_CallType := NORMAL_CALL)

    runs on IMS_PTC return IMS_ResponseWithSdp_Type

  { /* NOTE 1: p_AudioCodec and p_PreconditionsRequired are not used for video call */

    /* NOTE 2: A.2.6 does not distinguish EUTRA and WLAN/FBBA in context of condition A6 (pc_IMS_SRVCCAlert) => pc_IMS_SRVCCAlert needs to be false for WLAN/FBBA */

    /* @sic R5-176209: p_SrvccAlertingSupported removed as not needed anymore sic@ */

    var INVITE_Request v_InviteRequest := p_InviteRequestWithSdp.Invite;

    var template (value) IMS_RoutingInfo_Type v_RoutingInfo_DL := f_IMS_RoutingInfo_ULtoDL(p_InviteRequestWithSdp.RoutingInfo);

    var template (value) MessageHeader v_MessageHeader_180Response := f_IMS_InviteResponse_180_MessageHeaderTX(v_InviteRequest, p_ContactUri, -, p_CallType, cs_ContentTypeSDP);  /*  @sic R5s170904, R5-177068: ContentTypeSDP sic@ */

    var template (value) SDP_Message v_SDP_MessageStep4;

    var template (value) IMS_Response_Type v_Ringing180;

    if (lengthof(p_InviteRequestWithSdp.SdpOffer.media_list) > 1) {     // => video

      v_SDP_MessageStep4 := f_IMS_BuildSDP_MOCallAudioVideo_Step4(SetupVideoCall, p_InviteRequestWithSdp.SdpOffer);

    }

    else {      // Audio call only

      v_SDP_MessageStep4 := f_IMS_BuildSDP_AnnexC21_Step4(p_InviteRequestWithSdp.SdpOffer, p_PreconditionsRequired, p_AudioCodec);

    }

    // Step 4. Send 180 Ringing

    v_Ringing180 := cs_Response(c_statusLine180, v_MessageHeader_180Response, cs_MessageBody_SDP(v_SDP_MessageStep4));

    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfo_DL, v_Ringing180));

    return valueof(cs_IMS_ResponseWithSdp(v_Ringing180, v_SDP_MessageStep4));
  }  
After change
  function f_IMS_MOCallSetup_AnnexC21aC21cC25aC25b_Step4(IMS_InviteRequestWithSdp_Type p_InviteRequestWithSdp,

                                                         charstring p_ContactUri,

                                                         boolean p_PreconditionsRequired := true,

                                                         IMS_SDP_AudioCodec_Type p_AudioCodec := AMR_16000,

                                                         IMS_CallType_Type p_CallType := NORMAL_CALL)

    runs on IMS_PTC return IMS_ResponseWithSdp_Type

  { /* NOTE 1: p_AudioCodec and p_PreconditionsRequired are not used for video call */

    /* NOTE 2: A.2.6 does not distinguish EUTRA and WLAN/FBBA in context of condition A6 (pc_IMS_SRVCCAlert) => pc_IMS_SRVCCAlert needs to be false for WLAN/FBBA */

    /* @sic R5-176209: p_SrvccAlertingSupported removed as not needed anymore sic@ */

    var INVITE_Request v_InviteRequest := p_InviteRequestWithSdp.Invite;

    var template (value) IMS_RoutingInfo_Type v_RoutingInfo_DL := f_IMS_RoutingInfo_ULtoDL(p_InviteRequestWithSdp.RoutingInfo);

    var template (value) MessageHeader v_MessageHeader_180Response := f_IMS_InviteResponse_180_MessageHeaderTX(v_InviteRequest, p_ContactUri, -, p_CallType, cs_ContentTypeSDP);  /*  @sic R5s170904, R5-177068: ContentTypeSDP sic@ */

    var template (value) SDP_Message v_SDP_MessageStep4;

    var template (value) IMS_Response_Type v_Ringing180;

    var boolean p_PreconditionSupportedAndRequired := true;

    if (lengthof(p_InviteRequestWithSdp.SdpOffer.media_list) > 1) {     // => video

      v_SDP_MessageStep4 := f_IMS_BuildSDP_MOCallAudioVideo_Step4(SetupVideoCall, p_InviteRequestWithSdp.SdpOffer);

    }

    else {      // Audio call only

      v_SDP_MessageStep4 := f_IMS_BuildSDP_AnnexC21_Step4(p_InviteRequestWithSdp.SdpOffer, p_PreconditionsRequired, p_AudioCodec);

    }

    if (p_PreconditionSupportedAndRequired) {

      v_MessageHeader_180Response.require.optionsTags := v_MessageHeader_180Response.require.optionsTags & tsc_OptionTagList_precondition;

    }
    if (p_PreconditionsRequired) {

      v_MessageHeader_180Response.require.optionsTags := v_MessageHeader_180Response.require.optionsTags & tsc_OptionTagList_precondition;

    }
        // Step 4. Send 180 Ringing

    v_Ringing180 := cs_Response(c_statusLine180, v_MessageHeader_180Response, cs_MessageBody_SDP(v_SDP_MessageStep4));

    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfo_DL, v_Ringing180));

    return valueof(cs_IMS_ResponseWithSdp(v_Ringing180, v_SDP_MessageStep4));
  }  
MCC160 Implementation
	  function f_IMS_InviteResponse_180_MessageHeaderTX(INVITE_Request p_InviteRequest,

                                                    charstring p_ContactUri := px_IMS_CalleeContactUri, 
                                                    OptionTag_List p_OptionTagsForRequired := tsc_OptionTagList_Empty,

                                                    IMS_CallType_Type p_CallType := NORMAL_CALL,

                                                    template (omit) ContentType p_ContentType := omit,

                                                    boolean p_SrvccAlertingSupported := pc_IMS_SRVCCAlert) runs on IMS_PTC return template (value) MessageHeader

  { // p_PrackRequested  ..  condition A3; needs to be true when the 180 response shall be acknowleged with a PRACK i.e. is "sent reliably" acc. to A.2.6 A3

    // p_SrvccAlertingSupported  .. if voice call => condition A6; needs to be set to false for non-voice calls

    /* @sic R5s130333 change 2: new parameter p_PrackRequested sic@ */

    /* @sic R5s130756 additional changes: p_IsGIBA removed sic@ */

    /* @sic R5s140370 change 6: new parameter p_SrvccAlertingSupported sic@ */

    /* @sic R5s150692 change 11: parameter p_CallType sic@ */

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

    /* @sic R5s170904, R5-177068: p_ContentType sic@ */

    var MessageHeader v_MessageHeader_Invite := p_InviteRequest.msgHeader;

    var template (value) MessageHeader v_MessageHeader_Response := cs_MessageHeader_Dummy;

    var template (value) RouteBody_List v_RouteBodyList := f_IMS_RouteSet_MO_Call_TX(p_CallType); /* @sic R5s150692 change 11 sic@ */

    var template (value) SemicolonParam_List v_FeatureParams := {};

    var template (value) SemicolonParam_List v_ContactParams := { cs_GenericParam("audio") };     /* @sic R5-165943, R5-170564, R5s170216 change 1 (R5-173021) sic@ */

    v_MessageHeader_Response.contentType     := p_ContentType; // @sic R5s170904, R5-177068 sic@

    v_MessageHeader_Response.recordRoute     := cs_RecordRoute(v_RouteBodyList);

    v_MessageHeader_Response.via             := v_MessageHeader_Invite.via;

    v_MessageHeader_Response.fromField       := v_MessageHeader_Invite.fromField;

    v_MessageHeader_Response.toField         := f_IMS_Response_ToHeaderTX(v_MessageHeader_Invite); /* @sic R5-131897, R5-132063 - generic handling of to-tags sic@ */

    v_MessageHeader_Response.contact         := cs_Contact(f_SIP_BuildSipUri_TX(p_ContactUri), v_ContactParams); /* @sic R5s130109, R5s170216 change 1 sic@ */

    v_MessageHeader_Response.callId          := v_MessageHeader_Invite.callId;

    v_MessageHeader_Response.cSeq            := v_MessageHeader_Invite.cSeq;





    if (lengthof(p_OptionTagsForRequired) > 0) {

      v_MessageHeader_Response.require       := cs_Require(p_OptionTagsForRequired);

      if (f_MessageHeader_CheckRequire(valueof(v_MessageHeader_Response), c_tag100rel)) {

        v_MessageHeader_Response.rSeq        := cs_RSeq(tsc_IMS_RSeqNumFor183 + 1);

      }

    }
    select (p_CallType) {

      case (REGULAR_EMERGENCY, ASSERTED_EMERGENCY) { // Condition A4 @sic R5s150692 change 11 sic@

        v_MessageHeader_Response.pAssertedID := cs_PAssertedId(f_SIP_BuildSipUri_lr_TX(tsc_IMS_Emergency_TelUri));

      }

    }

    if (p_SrvccAlertingSupported) {

      v_FeatureParams := f_SemicolonParam_List_Add_TX(v_FeatureParams, cs_GenericParam(tsc_IMS_FeatureCap_SrvccAlerting)); // @sic R5-145796 sic@

    }

    v_MessageHeader_Response.featureCaps   := cs_FeatureCaps(v_FeatureParams);  /* @sic R5s170216 change 1: "audio" removed from FeatureCaps sic@ */

    return v_MessageHeader_Response;

  }

	  function f_IMS_MOCallSetup_AnnexC21aC21cC25aC25b_Step4(IMS_InviteRequestWithSdp_Type p_InviteRequestWithSdp,

                                                         charstring p_ContactUri,

                                                         boolean p_PreconditionsRequired := true,

                                                         IMS_SDP_AudioCodec_Type p_AudioCodec := AMR_16000,

                                                         IMS_CallType_Type p_CallType := NORMAL_CALL)

    runs on IMS_PTC return IMS_ResponseWithSdp_Type

  {
    var INVITE_Request v_InviteRequest := p_InviteRequestWithSdp.Invite;

    var template (value) IMS_RoutingInfo_Type v_RoutingInfo_DL := f_IMS_RoutingInfo_ULtoDL(p_InviteRequestWithSdp.RoutingInfo);

    var template (value) MessageHeader v_MessageHeader_180Response;
    var template (value) SDP_Message v_SDP_MessageStep4;

    var template (value) IMS_Response_Type v_Ringing180; 
    var OptionTag_List v_OptionTagsForRequired := tsc_OptionTagList_100rel;
    if (p_PreconditionsRequired) {

      v_OptionTagsForRequired := v_OptionTagsForRequired & tsc_OptionTagList_precondition;

    }
    if (lengthof(p_InviteRequestWithSdp.SdpOffer.media_list) > 1) {     // => video

      v_SDP_MessageStep4 := f_IMS_BuildSDP_MOCallAudioVideo_Step4(SetupVideoCall, p_InviteRequestWithSdp.SdpOffer);

    }

    else {      // Audio call only

      v_SDP_MessageStep4 := f_IMS_BuildSDP_AnnexC21_Step4(p_InviteRequestWithSdp.SdpOffer, p_PreconditionsRequired, p_AudioCodec);

    }

    // Step 4. Send 180 Ringing 
    v_MessageHeader_180Response := f_IMS_InviteResponse_180_MessageHeaderTX(v_InviteRequest, p_ContactUri, v_OptionTagsForRequired, p_CallType, cs_ContentTypeSDP);  /*  @sic R5s170904, R5-177068: ContentTypeSDP sic@ */
    v_Ringing180 := cs_Response(c_statusLine180, v_MessageHeader_180Response, cs_MessageBody_SDP(v_SDP_MessageStep4));

    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfo_DL, v_Ringing180));

    return valueof(cs_IMS_ResponseWithSdp(v_Ringing180, v_SDP_MessageStep4));

  }


Further changes
	  function f_IMS_EmergencyCallSetup_AnnexC22(INVITE_A_2_1_Context_Type p_Context := A_2_1_A7,

                                             boolean p_GeolocationInfoAvailable := false,

                                             template SipUrl p_OtherCalleeUri := omit) runs on IMS_PTC return INVITE_Request
  {

… 
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfo_DL, cs_Response(c_statusLine180, f_IMS_InviteResponse_180_MessageHeaderTX(v_InviteRequest, -, -, v_EmergencyType))));
…

  }

	  function f_IMS_MOCallSetup_AnnexC21C25_Step9_11(IMS_InviteRequestWithSdp_Type p_InviteRequestWithSdp,

                                                  charstring p_ContactUri := px_IMS_CalleeContactUri,

                                                  IMS_CallType_Type p_CallType := NORMAL_CALL) runs on IMS_PTC

  {
… 
    var template (value) MessageHeader v_MessageHeader_180Response := f_IMS_InviteResponse_180_MessageHeaderTX(v_InviteRequest, p_ContactUri, tsc_OptionTagList_100rel, p_CallType);
…

  }

	  function f_TC_19_5_7_IMS2() runs on IMS_PTC

  {
…

    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfo_DL, cs_Response(c_statusLine180, f_IMS_InviteResponse_180_MessageHeaderTX(v_InviteRequest, -, -, v_EmergencyType))));
…

  }

	  function fl_IMS_MO_ComunicationForwardingOnNonReply_C21C21b_Steps10_17(IMS_InviteRequestWithSdp_Type p_InviteRequestWithSdp,

                                                                         SDP_Message p_PreviousSDP_Message,

                                                                         IMS_SDP_AudioCodec_Type p_AudioCodec := AMR_16000) runs on IMS_PTC return template (present) SipUrl

  {
…

    v_MessageHeader_Response := f_IMS_InviteResponse_180_MessageHeaderTX(v_InviteRequest, v_ForwardedToCalleeContactUri, tsc_OptionTagList_100rel);
…

  }


3 Branches executed
n/a
4 Execution Log Files

4.1 Qualcomm SDM845
The Qualcomm SDM845 UE passed this test case on R&S CMW500 Multi-RAT Protocol Tester. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file
Rohde-Schwarz\tc_IMS_G_15_11_Qualcomm.log   
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)


In the log file (in .txt / -html format) the complete test case execution can be seen. All TLI events are presented and message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log file.

5 References

	[1]
	R5s180180: Supporting information for agreement of IMS test case G.15.11



