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1. [bookmark: _Toc122434485][bookmark: _Toc66791865]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 7.6 which is part of the IMS NR5GC 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:	Kalahasti, Narendra
	Narendra.Kalahasti@anritsu.com
                                    Shaun, Harry
                                    shaun.harry@keysight.com

0. [bookmark: _Toc51622099][bookmark: _Toc55479332][bookmark: _Toc60751530][bookmark: _Toc60757075][bookmark: _Toc66791866]Verification Test Summary 
Test Case: 	7.6
ATS Version:	iwd-TTCN3-B2020-09_D20wk50
[bookmark: _Hlk37919671]System Simulator used:	Anritsu Protocol Conformance Test System ME7834NR
	Keysight 5G Protocol Conformance Toolset
UE used:	Qualcomm SM8350
Verification Status:	PASS


1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc66791867]Corrections required
In addition to the below changes, TTCN CR R5s210074 is required and applied.
1.1 [bookmark: _Toc54186269][bookmark: _Toc66791868][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Change 1
	Function name
	f_IMS_BuildSDP_UpdatedOfferAudio_TX

	Reason for change
	R5-210056 updates the FMTP attribute in SIP UPDATE.

	Summary of change
	FMTP attribute changed in SIP UPDATE

	TTCN module
	IMS_SDP_Messages.ttcn

	MCC160 Comment
	



Before Change:
	  function f_IMS_BuildSDP_UpdatedOfferAudio_TX(SDP_Message p_SDP_Message183,
                                               IMS_SDP_AudioCodec_Type p_AudioCodec := AMR_16000)
    runs on IMS_PTC
    return template (value) SDP_Message
  { /* @sic R5s141244: use of f_IMS_BuildSDP_TX sic@ */
    /* @sic R5-153610: "sendrecv" media attribute removed from SDP message for C.11 step 7 sic@ */
    /* @sic R5-153798: p_SDP_Message183 replacing p_SDP_Attribute_curr_qos_remote and p_Step; p_IsC45 sic@ */
    /* @sic R5-153798, R5s150841: split of f_IMS_BuildSDP_AnnexC11_Step1or7 sic@ */
    /* @sic R5-168057, R5-168142: p_AudioCodec := AMR_16000 sic@ */
    var charstring v_Fmt := f_SDP_AudioCodec_GetFmt(p_AudioCodec);   /* @sic R5-197050: fix mapping of fmt values sic@ */
    var template (value) SDP_bandwidth_list v_MediaBandwidth_List;
    var template (omit) SDP_attribute_list v_SDP_MediaAttributes := {};
    var template (omit) SDP_attribute_list v_SDP_PrecondionAttributes;
    var template (value) SemicolonParam_List v_EVS_FmtpParams;
    var charstring v_DirectionRemote;
    var charstring v_StrengthRemote := c_mandatory;
    var template (omit) SDP_attribute v_FmtpAttributeEVS;
    var charstring v_ReceivedBrVal;
    var charstring v_ReceivedBwVal;
    
    select (p_AudioCodec) {
      case (AMR_8000) {
        v_MediaBandwidth_List := cs_SDP_Bandwidth_List_Media(37, 0, 2000);
        v_SDP_MediaAttributes := f_SDP_MediaAttributes_AudioDef(v_Fmt);
      }
      case (AMR_16000) {   /* @sic R5-168057 => C.11 sic@ */
        v_MediaBandwidth_List := cs_SDP_Bandwidth_List_Media(37, 0, 2000);      /* @sic R5-130751; R5-134270: RR=2500; R5-144700: AS=37; R5-172126: RR=2000 sic@ */
        v_SDP_MediaAttributes := f_SDP_MediaAttributes_AMR_WB_AudioDef(v_Fmt);  /* @sic R5-144693: new function f_SDP_MediaAttributes_AudioDef; R5-168057: change for AMR_16000 sic@ */
      }
      case (EVS_16000) {  /* => C.45 @sic R5-153798 sic@*/
        v_MediaBandwidth_List := cs_SDP_Bandwidth_List_Media(65, 0, 2000);
        if (f_IMS_PTC_RanTypeIsNR5GC()) {       /* 34.229-5 A.5.1/2 UPDATE @sic R5-206382: implementation of TC_7_6 sic@ */
          v_EVS_FmtpParams := { cs_AMR_ModeChangeCapability, cs_AMR_MaxRed };   /* !!!! PROSE ISSUE: looks weird !!!! */
        }
        else {
          v_FmtpAttributeEVS := f_SDP_AttributeList_GetAttribute(p_SDP_Message183.media_list[0].attributes, cr_SDP_Attribute_fmtp(v_Fmt));
          v_ReceivedBrVal := f_SIP_SemicolonParamList_GetParamValue(v_FmtpAttributeEVS.fmtp.params.paramList, "br");  /* @sic R5-195318: "br" instead of "br-recv", "br-send" sic@ */
          v_ReceivedBwVal := f_SIP_SemicolonParamList_GetParamValue(v_FmtpAttributeEVS.fmtp.params.paramList, "bw");  /* @sic R5-195318: "bw" instead of "bw-recv", "bw-send" sic@ */

          v_EVS_FmtpParams := cs_EVS_Fmtp_AudioParams(v_ReceivedBrVal, v_ReceivedBwVal);  /* @sic R5-195318 sic@ */
          v_SDP_MediaAttributes := f_SDP_MediaAttributes_EVS_AudioDef(v_Fmt, v_EVS_FmtpParams);    /* !!!! SHOULD BE f_SDP_MediaAttributes_EVS_AudioCommon(v_Fmt, v_EVS_FmtpParams, cs_SDP_MediaAttributes_ptime_maxptime & {c_sendrecv}); ACC. C.44 !!!! */
          v_StrengthRemote := c_optional;  // @sic R5-170671 sic@
        }
      }
    }

    
    v_SDP_MediaAttributes := f_SDP_Attributes_Add_TX(v_SDP_MediaAttributes, cs_SDP_Attribute_sendrecv);

    // get curr:qos remote for SDP message in step 7
    if (isvalue(p_SDP_Message183.media_list[0]) and
        f_SDP_AttributeList_CheckAttribute(p_SDP_Message183.media_list[0].attributes, cr_SDP_Attribute_curr_qos(c_local, c_none))) {  // see C.11 step 7 Note 1
      v_DirectionRemote := c_none;
    } else {
      v_DirectionRemote := c_sendrecv;
    }
      
    v_SDP_PrecondionAttributes := cs_SDP_PrecondionAttributes(c_sendrecv, v_DirectionRemote, c_mandatory, v_StrengthRemote); /* @sic R5-153798: usage of cs_SDP_PrecondionAttributes sic@
                                                                                                                                @sic R5s170078: remote strength v_StrengthRemote := mandatory sic@ */

    return f_IMS_BuildSDP_TX(cs_SDP_Media_Audio(v_Fmt), v_MediaBandwidth_List, v_SDP_MediaAttributes, v_SDP_PrecondionAttributes);
  }


[bookmark: OLE_LINK5][bookmark: OLE_LINK4]
After Change:
	    function f_IMS_BuildSDP_UpdatedOfferAudio_TX(SDP_Message p_SDP_Message183,
                                               IMS_SDP_AudioCodec_Type p_AudioCodec := AMR_16000)
    runs on IMS_PTC
    return template (value) SDP_Message
  { /* @sic R5s141244: use of f_IMS_BuildSDP_TX sic@ */
    /* @sic R5-153610: "sendrecv" media attribute removed from SDP message for C.11 step 7 sic@ */
    /* @sic R5-153798: p_SDP_Message183 replacing p_SDP_Attribute_curr_qos_remote and p_Step; p_IsC45 sic@ */
    /* @sic R5-153798, R5s150841: split of f_IMS_BuildSDP_AnnexC11_Step1or7 sic@ */
    /* @sic R5-168057, R5-168142: p_AudioCodec := AMR_16000 sic@ */
    var charstring v_Fmt := f_SDP_AudioCodec_GetFmt(p_AudioCodec);   /* @sic R5-197050: fix mapping of fmt values sic@ */
    var template (value) SDP_bandwidth_list v_MediaBandwidth_List;
    var template (omit) SDP_attribute_list v_SDP_MediaAttributes := {};
    var template (omit) SDP_attribute_list v_SDP_PrecondionAttributes;
    var template (value) SemicolonParam_List v_EVS_FmtpParams;
    var charstring v_DirectionRemote;
    var charstring v_StrengthRemote := c_mandatory;
    var template (omit) SDP_attribute v_FmtpAttributeEVS;
    var charstring v_ReceivedBrVal;
    var charstring v_ReceivedBwVal;

    select (p_AudioCodec) {
      case (AMR_8000) {
        v_MediaBandwidth_List := cs_SDP_Bandwidth_List_Media(37, 0, 2000);
        v_SDP_MediaAttributes := f_SDP_MediaAttributes_AudioDef(v_Fmt);
      }
      case (AMR_16000) {   /* @sic R5-168057 => C.11 sic@ */
        v_MediaBandwidth_List := cs_SDP_Bandwidth_List_Media(37, 0, 2000);      /* @sic R5-130751; R5-134270: RR=2500; R5-144700: AS=37; R5-172126: RR=2000 sic@ */
        v_SDP_MediaAttributes := f_SDP_MediaAttributes_AMR_WB_AudioDef(v_Fmt);  /* @sic R5-144693: new function f_SDP_MediaAttributes_AudioDef; R5-168057: change for AMR_16000 sic@ */
      }
      case (EVS_16000) {  /* => C.45 @sic R5-153798 sic@*/
        v_MediaBandwidth_List := cs_SDP_Bandwidth_List_Media(65, 0, 2000);
        //TC 7.6 R5-210056 
          v_FmtpAttributeEVS := f_SDP_AttributeList_GetAttribute(p_SDP_Message183.media_list[0].attributes, cr_SDP_Attribute_fmtp(v_Fmt));
          v_ReceivedBrVal := f_SIP_SemicolonParamList_GetParamValue(v_FmtpAttributeEVS.fmtp.params.paramList, "br");  /* @sic R5-195318: "br" instead of "br-recv", "br-send" sic@ */
          v_ReceivedBwVal := f_SIP_SemicolonParamList_GetParamValue(v_FmtpAttributeEVS.fmtp.params.paramList, "bw");  /* @sic R5-195318: "bw" instead of "bw-recv", "bw-send" sic@ */

          v_EVS_FmtpParams := cs_EVS_Fmtp_AudioParams(v_ReceivedBrVal, v_ReceivedBwVal);  /* @sic R5-195318 sic@ */
          v_SDP_MediaAttributes := f_SDP_MediaAttributes_EVS_AudioDef(v_Fmt, v_EVS_FmtpParams);
          //After R5-210056 this is the only difference for UPDATE body between 34.229-1 and -5
          if (not(f_IMS_PTC_RanTypeIsNR5GC())) {v_StrengthRemote := c_optional;}  // @sic R5-170671 sic@

      }
    }
    
    v_SDP_MediaAttributes := f_SDP_Attributes_Add_TX(v_SDP_MediaAttributes, cs_SDP_Attribute_sendrecv);

    // get curr:qos remote for SDP message in step 7
    if (isvalue(p_SDP_Message183.media_list[0]) and
        f_SDP_AttributeList_CheckAttribute(p_SDP_Message183.media_list[0].attributes, cr_SDP_Attribute_curr_qos(c_local, c_none))) {  // see C.11 step 7 Note 1
      v_DirectionRemote := c_none;
    } else {
      v_DirectionRemote := c_sendrecv;
    }
      
    v_SDP_PrecondionAttributes := cs_SDP_PrecondionAttributes(c_sendrecv, v_DirectionRemote, c_mandatory, v_StrengthRemote); /* @sic R5-153798: usage of cs_SDP_PrecondionAttributes sic@
                                                                                                                                @sic R5s170078: remote strength v_StrengthRemote := mandatory sic@ */

    return f_IMS_BuildSDP_TX(cs_SDP_Media_Audio(v_Fmt), v_MediaBandwidth_List, v_SDP_MediaAttributes, v_SDP_PrecondionAttributes);
  }
    




1.2 [bookmark: _Toc66791869]Change 2
	Function name
	f_NR5GC_IPCAN_MT_SpeechCall()

	Reason for change
	Coordination messages expected at IMS PTC are missing

	Summary of change
	Added sending of two coordination triggers (1st one is received in f_IMS_CC_StartCall() and 2nd in f_IMS_CC_TriggerDedicatedBearerActivation())

	TTCN module
	IPCAN_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	  function f_NR5GC_IPCAN_MT_SpeechCall(IMS_IPCAN_CO_ORD_PORT p_Port,
                                       NR_CellId_Type p_NR_CellId) runs on NR5GC_PTC return TriggerResult_Type

  {
    var TriggerResult_Type v_Result := NORMAL;
    var template (omit) GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    
    f_NR_Paging_Def(p_NR_CellId, RRC_IDLE);
	v_GSM_MobilityInfo := f_NR5GC_SpeechCall_Steps2_8(p_NR_CellId, mt_Access, '0010'B); //WA#784729 _7.x_Service_type handling, R5s210037, Change2

    v_Result := f_IMS_IPCAN_WaitForTriggerOrAbort(p_Port);  // wait until IMS PTC has sent "100 Trying" and "183 Session Progress" (steps 3 and 4 of C.21)
    if (v_Result == NORMAL) {                               // => procedure shall not be aborted
      f_NR5GC_ModifyPDUSession_AddVoice(p_NR_CellId, valueof(v_GSM_MobilityInfo));
    }
    return v_Result;
  }        






After Change:
	    
    function f_NR5GC_IPCAN_MT_SpeechCall(IMS_IPCAN_CO_ORD_PORT p_Port,
                                       NR_CellId_Type p_NR_CellId) runs on NR5GC_PTC return TriggerResult_Type

  {
    var TriggerResult_Type v_Result := NORMAL;
    var template (omit) GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    
    f_NR_Paging_Def(p_NR_CellId, RRC_IDLE);
	v_GSM_MobilityInfo := f_NR5GC_SpeechCall_Steps2_8(p_NR_CellId, mt_Access, '0010'B); //WA#784729 _7.x_Service_type handling, R5s210037, Change2

	f_IMS_IPCAN_SendCoOrdMsg(p_Port); 
	
    v_Result := f_IMS_IPCAN_WaitForTriggerOrAbort(p_Port);  // wait until IMS PTC has sent "100 Trying" and "183 Session Progress" (steps 3 and 4 of C.21)
    if (v_Result == NORMAL) {                               // => procedure shall not be aborted
      f_NR5GC_ModifyPDUSession_AddVoice(p_NR_CellId, valueof(v_GSM_MobilityInfo));
      f_IMS_IPCAN_SendCoOrdMsg(p_Port); 
    }
    return v_Result;
  }




 
1.3 [bookmark: _Toc66791870]Change 3
	Function name
	f_IMS_BuildSDP_AnswerAudio_RX

	Reason for change
	R5-210056 updates the ‘max red’ attribute value.

	Summary of change
	Allowed ‘max red’ attribute value.

	TTCN module
	IMS_SDP_Messages.ttcn

	MCC160 Comment
	



Before Change:
	  function f_IMS_BuildSDP_AnswerAudio_RX(SDP_KindOfAnswer_Type p_KindOfAnswer,
                                         IMS_SDP_AudioCodec_Type p_AudioCodec := AMR_16000,
                                         boolean p_PreconditionsRequired := true)
    runs on IMS_PTC return template (present) SDP_Message
  { /* @sic R5-123077 change 3: 'inactive' removed from 'Attributes for media' for step 4 sic@ */
    /* @sic R5s150704, R5s150751 - Additional changes: f_IMS_BuildSDP_RX used instead of cr_SDP_Message_Def sic@ */
    /* @sic R5-153798: p_IsC45 sic@ */
    /* @sic R5-168057: new default for p_AudioCodec sic@ */
    /* @sic R5s170946: p_PreconditionsRequired sic@ */
    var template (present) SDP_media_field v_SDP_Media_Field := cr_SDP_Media_Audio;
    var template (present) SDP_attribute_rtpmap_codec v_RtpmapCodec := f_SDP_AttributeRtpmapVoiceRX(p_AudioCodec);   /* @sic R5-153798 sic@*/
    var template (present) SDP_attribute_fmtp_format_specific_params v_FormatSpecificParameters := ?;
    var template (present) SemicolonParam_List v_ParamList;
    var template (present) SDP_attribute_list v_SDP_PrecondionAttributes;
    var template (present) SDP_attribute_list v_SDP_MediaAttributes;
    
    select (p_KindOfAnswer) {
      case (InitialAnswer) {
        v_SDP_PrecondionAttributes := cr_SDP_PrecondionAttributes((c_none, c_sendrecv), c_none, c_mandatory, c_mandatory);     /* @sic R5s120530 change 3.15 sic@  NOTE: preconditions only if required */

        if (f_IMS_PTC_RanTypeIsNR5GC()) {       /* 34.229-5 A.5.1/2 183 Session Progress @sic R5-206382: implementation of TC_7_6 sic@ */
          v_ParamList := {
              cr_GenericParam("br", "13.2"),
              cr_GenericParam("bw", "swb"),
              cr_AMR_MaxRed("220"),
              *
            };
            v_FormatSpecificParameters := cr_Fmtp_ParamList(v_ParamList);
        }
        else {
          v_SDP_PrecondionAttributes := f_SDP_Attributes_Add_RX(v_SDP_PrecondionAttributes, cr_SDP_Attribute_conf_qos);          /* @sic R5s140204 sic@ */
          if (p_AudioCodec == EVS_16000) {    // C.45 @sic R5-153798 sic@
            v_ParamList := {    /* @sic R5-195318: "br" and "bw" instead of "br-recv", "br-send" and "bw-recv", "bw-send" sic@ */
              cr_GenericParam("br", ?),
              cr_GenericParam("bw", ?),
              *
            };
            v_FormatSpecificParameters := cr_Fmtp_ParamList(v_ParamList);
          }
        }
      }
      case (FinalAnswer) {
        /* @sic R5-150709: cr_SDP_Attribute_sendrecv removed sic@ */
        v_SDP_PrecondionAttributes := cr_SDP_PrecondionAttributes(c_sendrecv, c_sendrecv, c_mandatory, c_mandatory);           /* NOTE: preconditions only if required */
      }
      case else {
        FatalError(__FILE__, __LINE__, "");
      }
    }

    v_SDP_MediaAttributes := {
      cr_SDP_Attribute_rtpmap(cr_SDP_AnyMediaFormatDescr, v_RtpmapCodec),    // @sic R5s130681 change 2 sic@
      cr_SDP_Attribute_fmtp(cr_SDP_AnyMediaFormatDescr, v_FormatSpecificParameters)
    };

    if (not p_PreconditionsRequired) {
      v_SDP_PrecondionAttributes := {};                                      // @sic R5s170946 sic@
    }
    return f_IMS_BuildSDP_RX(-, v_SDP_Media_Field, v_SDP_MediaAttributes, v_SDP_PrecondionAttributes);
  }



After Change:
	    function f_IMS_BuildSDP_AnswerAudio_RX(SDP_KindOfAnswer_Type p_KindOfAnswer,
                                         IMS_SDP_AudioCodec_Type p_AudioCodec := AMR_16000,
                                         boolean p_PreconditionsRequired := true)
    runs on IMS_PTC return template (present) SDP_Message
  { /* @sic R5-123077 change 3: 'inactive' removed from 'Attributes for media' for step 4 sic@ */
    /* @sic R5s150704, R5s150751 - Additional changes: f_IMS_BuildSDP_RX used instead of cr_SDP_Message_Def sic@ */
    /* @sic R5-153798: p_IsC45 sic@ */
    /* @sic R5-168057: new default for p_AudioCodec sic@ */
    /* @sic R5s170946: p_PreconditionsRequired sic@ */
    var template (present) SDP_media_field v_SDP_Media_Field := cr_SDP_Media_Audio;
    var template (present) SDP_attribute_rtpmap_codec v_RtpmapCodec := f_SDP_AttributeRtpmapVoiceRX(p_AudioCodec);   /* @sic R5-153798 sic@*/
    var template (present) SDP_attribute_fmtp_format_specific_params v_FormatSpecificParameters := ?;
    var template (present) SemicolonParam_List v_ParamList;
    var template (present) SDP_attribute_list v_SDP_PrecondionAttributes;
    var template (present) SDP_attribute_list v_SDP_MediaAttributes;
    
    select (p_KindOfAnswer) {
      case (InitialAnswer) {
        v_SDP_PrecondionAttributes := cr_SDP_PrecondionAttributes((c_none, c_sendrecv), c_none, c_mandatory, c_mandatory);     /* @sic R5s120530 change 3.15 sic@  NOTE: preconditions only if required */

        if (f_IMS_PTC_RanTypeIsNR5GC()) {       /* 34.229-5 A.5.1/2 183 Session Progress @sic R5-206382: implementation of TC_7_6 sic@ */
          v_ParamList := {
              cr_GenericParam("br", "13.2"),
              cr_GenericParam("bw", "swb"),
              cr_AMR_MaxRed(pattern "0..220"), //R5-210056
              *
            };
            v_FormatSpecificParameters := cr_Fmtp_ParamList(v_ParamList);
        }
        else {
          v_SDP_PrecondionAttributes := f_SDP_Attributes_Add_RX(v_SDP_PrecondionAttributes, cr_SDP_Attribute_conf_qos);          /* @sic R5s140204 sic@ */
          if (p_AudioCodec == EVS_16000) {    // C.45 @sic R5-153798 sic@
            v_ParamList := {    /* @sic R5-195318: "br" and "bw" instead of "br-recv", "br-send" and "bw-recv", "bw-send" sic@ */
              cr_GenericParam("br", ?),
              cr_GenericParam("bw", ?),
              *
            };
            v_FormatSpecificParameters := cr_Fmtp_ParamList(v_ParamList);
          }
        }
      }
      case (FinalAnswer) {
        /* @sic R5-150709: cr_SDP_Attribute_sendrecv removed sic@ */
        v_SDP_PrecondionAttributes := cr_SDP_PrecondionAttributes(c_sendrecv, c_sendrecv, c_mandatory, c_mandatory);           /* NOTE: preconditions only if required */
      }
      case else {
        FatalError(__FILE__, __LINE__, "");
      }
    }

    v_SDP_MediaAttributes := {
      cr_SDP_Attribute_rtpmap(cr_SDP_AnyMediaFormatDescr, v_RtpmapCodec),    // @sic R5s130681 change 2 sic@
      cr_SDP_Attribute_fmtp(cr_SDP_AnyMediaFormatDescr, v_FormatSpecificParameters)
    };

    if (not p_PreconditionsRequired) {
      v_SDP_PrecondionAttributes := {};                                      // @sic R5s170946 sic@
    }
    return f_IMS_BuildSDP_RX(-, v_SDP_Media_Field, v_SDP_MediaAttributes, v_SDP_PrecondionAttributes);
  }
    




1.4 [bookmark: _Toc66791871]Change 4
	Function name
	f_NR5GC_IPCAN_MT_SpeechCall

	Reason for change
	For the MT calls there is currently missing trigger from NR5GC to IMS component after the ServiceRequest procedure is finished to signal that SIP Invite should be triggered.

	Summary of change
	Added coordination trigger for IMS component inside f_NR5GC_IPCAN_MT_SpeechCall.

	TTCN module
	IPCAN_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	  function f_NR5GC_IPCAN_MT_SpeechCall(IMS_IPCAN_CO_ORD_PORT p_Port,
                                       NR_CellId_Type p_NR_CellId) runs on NR5GC_PTC return TriggerResult_Type

  {
    var TriggerResult_Type v_Result := NORMAL;
    var template (omit) GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    
    f_NR_Paging_Def(p_NR_CellId, RRC_IDLE);
    v_GSM_MobilityInfo := f_NR5GC_SpeechCall_Steps2_8(p_NR_CellId, mt_Access, '0010'B);      //Anritsu TTCN CR R5s210037


    v_Result := f_IMS_IPCAN_WaitForTriggerOrAbort(p_Port);  // wait until IMS PTC has sent "100 Trying" and "183 Session Progress" (steps 3 and 4 of C.21)
    if (v_Result == NORMAL) {                               // => procedure shall not be aborted
      f_NR5GC_ModifyPDUSession_AddVoice(p_NR_CellId, valueof(v_GSM_MobilityInfo));
    }
    return v_Result;
  }



After Change:
	  function f_NR5GC_IPCAN_MT_SpeechCall(IMS_IPCAN_CO_ORD_PORT p_Port,
                                       NR_CellId_Type p_NR_CellId) runs on NR5GC_PTC return TriggerResult_Type

  {
    var TriggerResult_Type v_Result := NORMAL;
    var template (omit) GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    
    f_NR_Paging_Def(p_NR_CellId, RRC_IDLE);
    v_GSM_MobilityInfo := f_NR5GC_SpeechCall_Steps2_8(p_NR_CellId, mt_Access, '0010'B);      //Anritsu TTCN CR R5s210037

    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]);

    v_Result := f_IMS_IPCAN_WaitForTriggerOrAbort(p_Port);  // wait until IMS PTC has sent "100 Trying" and "183 Session Progress" (steps 3 and 4 of C.21)
    if (v_Result == NORMAL) {                               // => procedure shall not be aborted
      f_NR5GC_ModifyPDUSession_AddVoice(p_NR_CellId, valueof(v_GSM_MobilityInfo));
    }
    return v_Result;
  } 
    




1.5 [bookmark: _Toc66791872]Change 5
	Function name
	f_NR5GC_ModifyPDUSession_AddVoice

	Reason for change
	SDAP Configuration is not provided for DRB configuration on SS side


	Summary of change
	Updated SDAP Configuration


	TTCN module
	NR5GC_IMSProcedures.ttcn

	MCC160 Comment
	



Before change:
    function f_NR5GC_ModifyPDUSession_AddVoice(NR_CellId_Type p_NR_CellId, GSM_MobilityInfo_Type p_GSM_MobilityInfo) runs on NR5GC_PTC
  {
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var boolean v_InterworkWithEPS := false;
    var template (value) NG_NAS_DL_Pdu_Type v_PiggyBackedMsgToSend;
    var template (value) RadioBearerConfig v_RadioBearerConfig;
    var template (value) CellGroupConfig v_CellGroupConfig;
    var template (value) NR_RadioBearerList_Type v_SS_Config;
    var integer v_NewDRBId;
    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(p_NR_CellId);

    if (isvalue(p_GSM_MobilityInfo.EPS_Bearer)) {  // This is only set if the UE supports EPS
      v_InterworkWithEPS := true;
    }

    // build components of Reconfiguration message
    v_PiggyBackedMsgToSend := f_Get_NG_PDUSessionModificationCommand(p_GSM_MobilityInfo.SessionId,
                                                                     omit,
                                                                     -, -, -, -,
                                                                     f_BuildDefaultQoSRules("7_Voice", '7A'O), //R5s210073
                                                                     cs_QoSFlowDescr({cs_QoS_Flow5(v_InterworkWithEPS)}));

    v_NewDRBId := f_NR_GetNextDRBId(p_GSM_MobilityInfo, false);
    // FFS: 38.508-1 4.8.1-3 specifies cn association of EPS Bearer
    v_RadioBearerConfig := cs_38508_RadioBearerConfigDef(-,
                                                          {cs_NR_DRB_ToAddMod(cs_NR_DRB_SDAP(cs_SDAP_Config(oct2int(p_GSM_MobilityInfo.SessionId), false, {7})), // QFI of 7 in flow 5
                                                                              v_NewDRBId,
                                                                              -, -,
                                                                              cs_38508_PDCP_Config (-, -, -, -, omit))}); // UM
    v_SS_Config := {f_NR_GetRadioBearerConfig_FullUM(p_NR_CellId, v_NewDRBId)}; //FFS: 38.508-1 4.8.1-3 specifies cn association of EPS Bearer
    v_CellGroupConfig := f_NR_GetCellgroupConfig_DRB(p_NR_CellId, {v_NewDRBId}, false);
    v_CellGroupConfig.rlc_BearerToAddModList := {cs_38508_RLC_BearerConfig_DRB(v_NewDRBId,
                                                                             cs_38508_RLC_Config_UM_DRB(f_NR_UL_UM_RLC(), f_NR_DL_UM_RLC(v_IsFR1)),
                                                                             cs_38508_LogicalChannelConfig_DRB)};

    // then send RRC Reconfiguration message
    f_NR_RRCReconfigNewDRBWithSSConfig(p_NR_CellId,
                                       v_RadioBearerConfig,
                                       v_SS_Config,
                                       v_CellGroupConfig,
                                       { cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_PiggyBackedMsgToSend) });
    SRB.receive(car_NR_SRB_NasPdu_IND(p_NR_CellId,
                                      tsc_NR_RbId_SRB2,
                                      cr_NG_NAS_IndWithPiggybacking((tsc_SHT_IntegrityProtected_Ciphered,tsc_SHT_IntegrityProtected)))) -> value v_ReceivedAsp;
    if (not f_Check_NG_PDUSessionModificationComplete (v_ReceivedAsp.Signalling.Nas[0].Pdu, p_GSM_MobilityInfo.SessionId)) {
    f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Modification Complete failed");
    } else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Speech Call Establishment");
    }
  }

After change:
    function f_NR5GC_ModifyPDUSession_AddVoice(NR_CellId_Type p_NR_CellId, GSM_MobilityInfo_Type p_GSM_MobilityInfo) runs on NR5GC_PTC
  {
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var boolean v_InterworkWithEPS := false;
    var template (value) NG_NAS_DL_Pdu_Type v_PiggyBackedMsgToSend;
    var template (value) RadioBearerConfig v_RadioBearerConfig;
    var template (value) CellGroupConfig v_CellGroupConfig;
    var template (value) NR_RadioBearerList_Type v_SS_Config;
    var integer v_NewDRBId;
    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(p_NR_CellId);
    
    if (isvalue(p_GSM_MobilityInfo.EPS_Bearer)) {  // This is only set if the UE supports EPS
      v_InterworkWithEPS := true;
    }

    // build components of Reconfiguration message
    v_PiggyBackedMsgToSend := f_Get_NG_PDUSessionModificationCommand(p_GSM_MobilityInfo.SessionId,
                                                                     omit,
                                                                     -, -, -, -,
                                                                     f_BuildDefaultQoSRules("7_Voice", '7A'O), //R5s210073
                                                                     cs_QoSFlowDescr({cs_QoS_Flow5(v_InterworkWithEPS)}));

    v_NewDRBId := f_NR_GetNextDRBId(p_GSM_MobilityInfo, false);
    // FFS: 38.508-1 4.8.1-3 specifies cn association of EPS Bearer
    v_RadioBearerConfig := cs_38508_RadioBearerConfigDef(-,
                                                          {cs_NR_DRB_ToAddMod(cs_NR_DRB_SDAP(cs_SDAP_Config(oct2int(p_GSM_MobilityInfo.SessionId), false, {7})), // QFI of 7 in flow 5
                                                                              v_NewDRBId,
                                                                              -, -,
                                                                              cs_38508_PDCP_Config (-, -, -, -, omit))}); // UM
    
    v_SS_Config := {f_NR_GetRadioBearerConfig_FullUM(p_NR_CellId, v_NewDRBId, -, -, cs_SDAP_Configuration(oct2int(p_GSM_MobilityInfo.SessionId), -, -, {7}))}; //FFS: 38.508-1 4.8.1-3 specifies cn association of EPS Bearer
    v_CellGroupConfig := f_NR_GetCellgroupConfig_DRB(p_NR_CellId, {v_NewDRBId}, false);
    v_CellGroupConfig.rlc_BearerToAddModList := {cs_38508_RLC_BearerConfig_DRB(v_NewDRBId,
                                                                             cs_38508_RLC_Config_UM_DRB(f_NR_UL_UM_RLC(), f_NR_DL_UM_RLC(v_IsFR1)),
                                                                             cs_38508_LogicalChannelConfig_DRB)};

    // then send RRC Reconfiguration message
    f_NR_RRCReconfigNewDRBWithSSConfig(p_NR_CellId,
                                       v_RadioBearerConfig,
                                       v_SS_Config,
                                       v_CellGroupConfig,
                                       { cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_PiggyBackedMsgToSend) });
    SRB.receive(car_NR_SRB_NasPdu_IND(p_NR_CellId,
                                      tsc_NR_RbId_SRB2,
                                      cr_NG_NAS_IndWithPiggybacking((tsc_SHT_IntegrityProtected_Ciphered,tsc_SHT_IntegrityProtected)))) -> value v_ReceivedAsp;
    if (not f_Check_NG_PDUSessionModificationComplete (v_ReceivedAsp.Signalling.Nas[0].Pdu, p_GSM_MobilityInfo.SessionId)) {
    f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Modification Complete failed");
    } else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Speech Call Establishment");
    }
  }
1.6 [bookmark: _Toc66791873]Change 6
	Function name
	f_BuildDefaultQosFlow

	Reason for change
	1. For QFI 7, Table 4.8.2.3-5: Reference QoS flow #5, 5QI 1 is used which is a GBR flow. For GBR flow, there are four mandatory parameters as per TS 24.501 cl. 6.3.2.4, i.e. GFBR uplink, GFBR downlink, MFBR uplink, and MFBR downlink. Without these mandatory parameters, it will lead to syntactical error:

When the flow description operation is "Create new QoS flow description" or "Modify existing QoS flow description", and the UE determines that there is a QoS flow description of a GBR QoS flow (as described in 3GPP TS 23.501 [8] table 5.7.4-1) which lacks at least one of the mandatory parameters (i.e., GFBR uplink, GFBR downlink, MFBR uplink and MFBR downlink).

2. Encoding of EPS Bearer ID 6 in Qos flow descriptions should be ‘0110 0000’B instead of ‘0000 0110’B.

#draft proseCR shall be raised for RAN5#91-e meeting

	Summary of change
	1. In Table 4.8.2.3-5: Reference QoS flow #5, add GFBR uplink, GFBR downlink, MFBR uplink, and MFBR downlink as they are mandatory parameters.

2. Change EBI value to ‘6’ as used in other Reference QoS flow tables like Table 4.8.2.3-1: Reference QoS flow #1.

	TTCN module
	NG_NAS_Templates.ttcn

	MCC160 Comment
	



Before change:
    function f_BuildDefaultQosFlow (charstring p_FlowNumber,
                                   boolean p_InterworkWithEPS := false,
                                   O1_Type p_EPSBearerId := '00'O) return template (value) QoS_Flow
  {
    var template (value) QoSParametersList v_QoSParametersList;
    var B6_Type v_QFI;
    
    select (p_FlowNumber) {
      case ("1") {
        v_QFI := '000001'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '09'O)};
        if (p_InterworkWithEPS) {
          v_QoSParametersList[1] := cs_QoSParameters(tsc_QoSFlowParameter_EPSBearerId, '01'O, p_EPSBearerId); // @sic R5-204400 sic@
        }
      }
      case ("2") {
        v_QFI := '000010'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '05'O)};
        if (p_InterworkWithEPS) {
          v_QoSParametersList[1] := cs_QoSParameters(tsc_QoSFlowParameter_EPSBearerId, '01'O, '50'O);
        }
      }
      case ("2a") {
        v_QFI := '000100'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '05'O)};
      }
      case ("3") {
        v_QFI := '000101'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '05'O)};
      }
      case ("4") {
        v_QFI := '000110'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '05'O)};
      }
      case ("5") {
        v_QFI := '000111'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '01'O)};
        if (p_InterworkWithEPS) {
          v_QoSParametersList[1] := cs_QoSParameters(tsc_QoSFlowParameter_EPSBearerId, '01'O, '06'O);
        }
      }
      case ("6") {
        v_QFI := '001000'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '02'O)};
        if (p_InterworkWithEPS) {
          v_QoSParametersList[1] := cs_QoSParameters(tsc_QoSFlowParameter_EPSBearerId, '01'O, '07'O);
        }
      }
    }
    return cs_QoS_Flow (v_QFI, v_QoSParametersList);
  }

After change:
    function f_BuildDefaultQosFlow (charstring p_FlowNumber,
                                   boolean p_InterworkWithEPS := false,
                                   O1_Type p_EPSBearerId := '00'O) return template (value) QoS_Flow
  {
    var template (value) QoSParametersList v_QoSParametersList;
    var B6_Type v_QFI;
    
    select (p_FlowNumber) {
      case ("1") {
        v_QFI := '000001'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '09'O)};
        if (p_InterworkWithEPS) {
          v_QoSParametersList[1] := cs_QoSParameters(tsc_QoSFlowParameter_EPSBearerId, '01'O, p_EPSBearerId); // @sic R5-204400 sic@
        }
      }
      case ("2") {
        v_QFI := '000010'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '05'O)};
        if (p_InterworkWithEPS) {
          v_QoSParametersList[1] := cs_QoSParameters(tsc_QoSFlowParameter_EPSBearerId, '01'O, '50'O);
        }
      }
      case ("2a") {
        v_QFI := '000100'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '05'O)};
      }
      case ("3") {
        v_QFI := '000101'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '05'O)};
      }
      case ("4") {
        v_QFI := '000110'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '05'O)};
      }
      case ("5") {
        v_QFI := '000111'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '01'O)}; 
        v_QoSParametersList[1] := cs_QoSParameters('02'O, '03'O, '040002'O);
        v_QoSParametersList[2] := cs_QoSParameters('03'O, '03'O, '040002'O);
        v_QoSParametersList[3] := cs_QoSParameters('04'O, '03'O, '040005'O);
        v_QoSParametersList[4] := cs_QoSParameters('05'O, '03'O, '040005'O);
        if (p_InterworkWithEPS) {
          v_QoSParametersList[5] := cs_QoSParameters(tsc_QoSFlowParameter_EPSBearerId, '01'O, '60'O);
        }
      }
      case ("6") {
        v_QFI := '001000'B;
        v_QoSParametersList := { cs_QoSParameters(tsc_QoSFlowParameter_5QI, '01'O, '02'O)};
        if (p_InterworkWithEPS) {
          v_QoSParametersList[1] := cs_QoSParameters(tsc_QoSFlowParameter_EPSBearerId, '01'O, '07'O);
        }
      }
    }
    return cs_QoS_Flow (v_QFI, v_QoSParametersList);
  }

1.7 [bookmark: _Toc66791874]Change 7
	Function name
	f_BuildDefaultQoSRules

	Reason for change
	Qos rule #7 for IMS voice is incorrectly configured


	Summary of change
	Correct QoS rule#7 configuration according to agreed prose CR R5-210627

	TTCN module
	NG_NAS_Templates.ttcn

	MCC160 Comment
	



Before change:
    function f_BuildDefaultQoSRules (charstring p_RuleNum,
                                   template (omit) IEI8_Type p_IEI := omit) return template (value) QoS_Rules
  {
    var template (value) QoS_Rules v_QoS_Rules;
    
    if (p_RuleNum == "7_Voice") {
      v_QoS_Rules := cs_QoS_Rules ({cs_QoS_Rule('01'O, int2bit(2, 6), 'FF'O), cs_QoS_Rule('02'O, int2bit(5, 6), '01'O, -, cs_PacketFilterList_MediaUDP('0110'B), '0'B)}, p_IEI)
    } else if (p_RuleNum == "7_Video") {
      v_QoS_Rules := cs_QoS_Rules ({cs_QoS_Rule('01'O, int2bit(2, 6), 'FF'O), cs_QoS_Rule('03'O, int2bit(6, 6), '01'O, -, cs_PacketFilterList_MediaUDP('0111'B), '0'B)}, p_IEI)
    } else {
      v_QoS_Rules := cs_QoS_Rules ({f_BuildDefaultQoSRule(p_RuleNum)}, p_IEI);
    }
    return v_QoS_Rules;
  }

After change:
    function f_BuildDefaultQoSRules (charstring p_RuleNum,
                                   template (omit) IEI8_Type p_IEI := omit) return template (value) QoS_Rules
  {
    var template (value) QoS_Rules v_QoS_Rules;
    
    if (p_RuleNum == "7_Voice") {
      v_QoS_Rules := cs_QoS_Rules ({cs_QoS_Rule('03'O, int2bit(7, 6), '01'O, -, cs_PacketFilterList_MediaUDP('0110'B), '0'B, '000C'O)}, p_IEI)
    } else if (p_RuleNum == "7_Video") {
      v_QoS_Rules := cs_QoS_Rules ({cs_QoS_Rule('04'O, int2bit(8, 6), '01'O, -, cs_PacketFilterList_MediaUDP('0111'B), '0'B, '000C'O)}, p_IEI)
    } else {
      v_QoS_Rules := cs_QoS_Rules ({f_BuildDefaultQoSRule(p_RuleNum)}, p_IEI);
    }
    return v_QoS_Rules;
  }


1. [bookmark: _Toc58491298][bookmark: _Toc60751532][bookmark: _Toc60757078][bookmark: _Toc66791875]Branches Executed
The test case was executed on NR band n3 on Anritus platform while n41 on Keysight platform.

1. [bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666][bookmark: _Toc51622108][bookmark: _Toc56072723][bookmark: _Toc66791876]Execution Log Files 
3.1 [bookmark: _Toc56072724][bookmark: _Toc66791877]Qualcomm SM8350 + SDX60
The Qualcomm SM8350 + SDX60 IMS UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR and Keysight 5G Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
Anritsu\TC_7_6_LOG.xml
Keysight\TC_7_6_LOG.html
· PICS/PIXIT parameter file:
Anritsu\ TC_7_6_PIXIT.txt
Keysight\ TC_7_6_PIXIT.xml


4 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc51622110][bookmark: _Toc56072725][bookmark: _Toc66791878]References
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