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	Reason for change:
	In the current TTCN implementation of the functions f_NR5GC_ModifyPDUSession_AddVoice  and f_NR5GC_ModifyPDUSession_RemoveIMSVoice, a runtime error is observed when the IMS testcase 7.5 is run with a UE that is configured in NR only mode.

During the initial PDU Session Establishment, the IE PdnIndex is assigned based on following check ( in function f_NR5GC_PDUSessionEstablishment_InnerLoop) :
if (isvalue(v_GMM_MobilityInfo.GMMCap)) { // @sic R5s201358 sic@
      if (v_GMM_MobilityInfo.GMMCap.s1Cap == '1'B) {
        v_GSM_MobilityInfo.EPS_Bearer := valueof(f_GetNextEPSBearerId (v_GSM_MobilityInfo, v_GMM_MobilityInfo));
        v_GSM_MobilityInfo.PdnIndex := v_PDN_Index;
      }
    }

Thus, if the UE does not set the s1 Capability, then the variable v_GSM_MobilityInfo.PdnIndex remains un-initialized.

This causes runtime errors when function f_NR5GC_ModifyPDUSession_AddVoice is called. In this function, when function f_IP_RtpRtcpLoopback is called, the second parameter is uninitialized and causes runtime error.

Similarly the second parameter in f_NR5GC_ModifyPDUSession_RemoveIMSVoice f_IP_RtpRtcpLoopback  is uninitialized causing runtime error. 

This needs to be addressed.

	
	

	Summary of change:
	Implemented a isvalue check for PdnIndex and based on that initialized the parameter setting for v_GSM_MobilityInfo.PdnIndex  and p_GSM_MobilityInfo.PdnIndex. 

Please see below.
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1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc69820790]Corrections
0. [bookmark: _Toc69820791]Correction to f_NR5GC_ModifyPDUSession_AddVoice
	Template name
	f_NR5GC_ModifyPDUSession_AddVoice

	Reason for change
	In the current TTCN implementation of the functions f_NR5GC_ModifyPDUSession_AddVoice  and f_NR5GC_ModifyPDUSession_RemoveIMSVoice, a runtime error is observed when the IMS testcase 7.5 is run with a UE that is configured in NR only mode.

During the initial PDU Session Establishment, the IE PdnIndex is assigned based on following check ( in function f_NR5GC_PDUSessionEstablishment_InnerLoop) :
if (isvalue(v_GMM_MobilityInfo.GMMCap)) { // @sic R5s201358 sic@
      if (v_GMM_MobilityInfo.GMMCap.s1Cap == '1'B) {
        v_GSM_MobilityInfo.EPS_Bearer := valueof(f_GetNextEPSBearerId (v_GSM_MobilityInfo, v_GMM_MobilityInfo));
        v_GSM_MobilityInfo.PdnIndex := v_PDN_Index;
      }
    }

Thus, if the UE does not set the s1 Capability, then the variable v_GSM_MobilityInfo.PdnIndex remains un-initialized.

This causes runtime errors when function f_NR5GC_ModifyPDUSession_AddVoice is called. In this function, when function f_IP_RtpRtcpLoopback is called, the second parameter is uninitialized and causes runtime error.

This needs to be corrected.

	Summary of change
	Implemented a isvalue check for PdnIndex and based on that initialized the parameter setting for p_GSM_MobilityInfo.PdnIndex. 

Please see below.

	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);
    var template (value) QosFlow_Identification_Type v_QosFlowId;

    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), // @sic R5s210073 sic@
                                                                     cs_QoSFlowDescr({cs_QoS_Flow5(v_InterworkWithEPS)}));

    v_NewDRBId := f_NR_GetNextDRBId(p_GSM_MobilityInfo, false);
    // @sic R5-211171 sic@
    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, -, -, f_ReturnNR_SDAP_Configuration_FromSDAP_Config(valueof(cs_SDAP_Config(oct2int(p_GSM_MobilityInfo.SessionId), false, {7}))))}; // @sic R5-211371, R5s210330 sic@
    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)};

    v_QosFlowId := cs_IP_QosFlowId(oct2int(p_GSM_MobilityInfo.SessionId), 7); // @sic R5s210363 sic@
    f_IP_RtpRtcpLoopback(IP, p_GSM_MobilityInfo.PdnIndex, tsc_IMS_MediaPort_M1, cs_DrbInfo_NR(p_NR_CellId, v_QosFlowId));  // @sic R5s210363 sic@

    // 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)},
                                       -, -, false); // @sic R5s210387 sic@
    // The UE transmit an RRCReconfigurationComplete message  @sic R5s210387 sic@
    SRB.receive(car_NR_SRB_RrcPdu_IND(p_NR_CellId, tsc_NR_RbId_SRB1, cr_38508_RRCReconfigurationComplete));

    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);
    var template (value) QosFlow_Identification_Type v_QosFlowId;
    var PDN_Index_Type v_PdnIndex := PDN_1; //WA#IMS_Voice
    
    if (isvalue(p_GSM_MobilityInfo.EPS_Bearer)) {  // This is only set if the UE supports EPS
      v_InterworkWithEPS := true;
    }
    
    if (isvalue(p_GSM_MobilityInfo.PdnIndex)) {  //WA#IMS_Voice
      v_PdnIndex := p_GSM_MobilityInfo.PdnIndex;
    }   

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

    v_NewDRBId := f_NR_GetNextDRBId(p_GSM_MobilityInfo, false);
    // @sic R5-211171 sic@
    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, -, -, f_ReturnNR_SDAP_Configuration_FromSDAP_Config(valueof(cs_SDAP_Config(oct2int(p_GSM_MobilityInfo.SessionId), false, {7}))))}; // @sic R5-211371, R5s210330 sic@
    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)};

    v_QosFlowId := cs_IP_QosFlowId(oct2int(p_GSM_MobilityInfo.SessionId), 7); // @sic R5s210363 sic@
    f_IP_RtpRtcpLoopback(IP, v_PdnIndex /*WA#IMS_Voice p_GSM_MobilityInfo.PdnIndex */, tsc_IMS_MediaPort_M1, cs_DrbInfo_NR(p_NR_CellId, v_QosFlowId));  // @sic R5s210363 sic@

    // 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");
    }
  }



0. [bookmark: _Toc69820792]Correction to f_NR5GC_ModifyPDUSession_RemoveIMSVoice
	Template name
	f_NR5GC_ModifyPDUSession_RemoveIMSVoice

	Reason for change
	In the current TTCN implementation of the functions f_NR5GC_ModifyPDUSession_AddVoice  and f_NR5GC_ModifyPDUSession_RemoveIMSVoice, a runtime error is observed when the IMS testcase 7.5 is run with a UE that is configured in NR only mode.

During the initial PDU Session Establishment, the IE PdnIndex is assigned based on following check ( in function f_NR5GC_PDUSessionEstablishment_InnerLoop) :
if (isvalue(v_GMM_MobilityInfo.GMMCap)) { // @sic R5s201358 sic@
      if (v_GMM_MobilityInfo.GMMCap.s1Cap == '1'B) {
        v_GSM_MobilityInfo.EPS_Bearer := valueof(f_GetNextEPSBearerId (v_GSM_MobilityInfo, v_GMM_MobilityInfo));
        v_GSM_MobilityInfo.PdnIndex := v_PDN_Index;
      }
    }

Thus, if the UE does not set the s1 Capability, then the variable v_GSM_MobilityInfo.PdnIndex remains un-initialized.

This causes runtime errors when function f_ NR5GC_ModifyPDUSession_RemoveIMSVoice is called. In this function, when function f_IP_RtpRtcpLoopback is called, the second parameter is uninitialized and causes runtime error.

This needs to be corrected.

	Summary of change
	Implemented a isvalue check for PdnIndex and based on that initialized the parameter setting for v_GSM_MobilityInfo.PdnIndex. 

Please see below.

	TTCN module
	NR5GC_IMSProcedures.ttcn

	MCC160 Comment
	



Before Change:
	function f_NR5GC_ModifyPDUSession_RemoveIMSVoice(NR_CellId_Type p_NR_CellId) runs on NR5GC_PTC
  {
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var boolean v_InterworkWithEPS := false;
    var O1_Type v_EPSBearer := '00'O;
    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 template (value) GSM_MobilityInfo_Type v_GSM_MobilityInfo := f_Get_PDUSessionForDNNType(f_NR5GC_MobileInfo_GetSessionInfoList(), IMS_DNN);
    var IntegerList_Type v_DRBIdList := f_NR_GetDRBList_ForIMSPDUSession();
    var template (value) NR_RLC_BearerToReleaseList_Type v_RLC_BearerToReleaseList;
    var NR_DRBInfo_Type v_DRBInfo;
    var template (value) DRB_ToReleaseList v_DRB_ToReleaseList;
    var integer i;
    var integer j := 0;

    if (isvalue(v_GSM_MobilityInfo.EPS_Bearer)) {  // This is only set if the UE supports EPS
      v_InterworkWithEPS := true;
      v_EPSBearer := int2oct(valueof(v_GSM_MobilityInfo.EPS_Bearer), 1);
    }

    // build components of Reconfiguration message
    v_PiggyBackedMsgToSend := f_Get_NG_PDUSessionModificationCommand(v_GSM_MobilityInfo.SessionId,
                                                                         omit,
                                                                         -, -, -, -,
                                                                         f_BuildDefaultQoSRules("2", '7A'O), // @sic R5s210073 sic@
                                                                         cs_QoSFlowDescr({cs_QoS_Flow2(v_InterworkWithEPS, v_EPSBearer)}));

    // @sic R5-211171 sic@
    for (i := 0; i < lengthof(v_DRBIdList); i := i+1) {
      v_DRBInfo := valueof(f_NR_GetDRBInfo_FromId(v_DRBIdList[i]));
      if (not (v_DRBInfo.DefaultDRB)) {
        v_DRB_ToReleaseList[j] := v_DRBInfo.DRB_Id;
        v_RLC_BearerToReleaseList[j] := v_DRBInfo.RLC_Config.logicalChannelIdentity;
        v_SS_Config[j] := cs_NR_SS_RadioBearer_Release(cs_NR_RadioBearerId_DRB(v_DRBInfo.DRB_Id));
        j := j+1;
      }
    }

    v_RadioBearerConfig := cs_38508_RadioBearerConfigDef(omit, omit, v_DRB_ToReleaseList);
    v_CellGroupConfig := cs_38508_CellGroupConfig(f_NR_CellInfo_Get_CellGroupId(p_NR_CellId), omit, v_RLC_BearerToReleaseList);

    // The SS transmits an RRCReconfiguration message with a drb-ToReleaseList and PDU SESSION MODIFICATION COMMAND
    f_NR_RRCReconfigNewDRBWithSSConfig(p_NR_CellId,
                                       v_RadioBearerConfig,
                                       v_SS_Config,
                                       v_CellGroupConfig,
                                       { cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_PiggyBackedMsgToSend) },
                                       -, -, false); // @sic R5s210387 sic@
    
    // The UE transmit an RRCReconfigurationComplete message  @sic R5s210387 sic@
    SRB.receive(car_NR_SRB_RrcPdu_IND(p_NR_CellId, tsc_NR_RbId_SRB1, cr_38508_RRCReconfigurationComplete));
    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, v_GSM_MobilityInfo.SessionId)) {
    f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Modification Complete failed");
    } else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Speech Call Release");
    }
    f_IP_RtpRtcpLoopback(IP, valueof(v_GSM_MobilityInfo.PdnIndex), tsc_IMS_MediaPort_M1, omit);  // @sic R5s210363 sic@
  }

	




After Change:
	function f_NR5GC_ModifyPDUSession_RemoveIMSVoice(NR_CellId_Type p_NR_CellId) runs on NR5GC_PTC
  {
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var boolean v_InterworkWithEPS := false;
    var O1_Type v_EPSBearer := '00'O;
    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 template (value) GSM_MobilityInfo_Type v_GSM_MobilityInfo := f_Get_PDUSessionForDNNType(f_NR5GC_MobileInfo_GetSessionInfoList(), IMS_DNN);
    var IntegerList_Type v_DRBIdList := f_NR_GetDRBList_ForIMSPDUSession();
    var template (value) NR_RLC_BearerToReleaseList_Type v_RLC_BearerToReleaseList;
    var NR_DRBInfo_Type v_DRBInfo;
    var template (value) DRB_ToReleaseList v_DRB_ToReleaseList;
    var integer i;
    var integer j := 0;
    var PDN_Index_Type v_PdnIndex := PDN_1; //WA#IMS_Voice    

    if (isvalue(v_GSM_MobilityInfo.EPS_Bearer)) {  // This is only set if the UE supports EPS
      v_InterworkWithEPS := true;
      v_EPSBearer := int2oct(valueof(v_GSM_MobilityInfo.EPS_Bearer), 1);
    }
      
    if (isvalue(v_GSM_MobilityInfo.PdnIndex)) {  //WA#IMS_Voice
      v_PdnIndex := valueof(v_GSM_MobilityInfo.PdnIndex);
    }

    // build components of Reconfiguration message
    v_PiggyBackedMsgToSend := f_Get_NG_PDUSessionModificationCommand(v_GSM_MobilityInfo.SessionId,
                                                                         omit,
                                                                         -, -, -, -,
                                                                         f_BuildDefaultQoSRules("2", '7A'O, true /*WA#7_5*/), // @sic R5s210073 sic@
                                                                         cs_QoSFlowDescr({cs_QoS_Flow2(v_InterworkWithEPS, v_EPSBearer, true /*WA#7_5*/)}));

    // @sic R5-211171 sic@
    for (i := 0; i < lengthof(v_DRBIdList); i := i+1) {
      v_DRBInfo := valueof(f_NR_GetDRBInfo_FromId(v_DRBIdList[i]));
      if (not (v_DRBInfo.DefaultDRB)) {
        v_DRB_ToReleaseList[j] := v_DRBInfo.DRB_Id;
        v_RLC_BearerToReleaseList[j] := v_DRBInfo.RLC_Config.logicalChannelIdentity;
        v_SS_Config[j] := cs_NR_SS_RadioBearer_Release(cs_NR_RadioBearerId_DRB(v_DRBInfo.DRB_Id));
        j := j+1;
      }
    }

    v_RadioBearerConfig := cs_38508_RadioBearerConfigDef(omit, omit, v_DRB_ToReleaseList);
    v_CellGroupConfig := cs_38508_CellGroupConfig(f_NR_CellInfo_Get_CellGroupId(p_NR_CellId), omit, v_RLC_BearerToReleaseList);

    // The SS transmits an RRCReconfiguration message with a drb-ToReleaseList and PDU SESSION MODIFICATION COMMAND
    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, v_GSM_MobilityInfo.SessionId)) {
    f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Modification Complete failed");
    } else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Speech Call Release");
    }
    f_IP_RtpRtcpLoopback(IP, v_PdnIndex /*WA#IMS_Voice valueof(v_GSM_MobilityInfo.PdnIndex) */, tsc_IMS_MediaPort_M1, omit);  // @sic R5s210363 sic@
  }




