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2 [bookmark: _Toc161242505]Corrections required
2.1 [bookmark: _Toc161242506][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]Function f_NR_Capability ()
	Function name
	f_NR_Capability

	Reason for change
	1. It has been observed that some of the Redcap cases can be passed against a non Redcap UE as capabilty check is missing in f_NR_Capability() during preamble flow. Same is the issue for running legacy cases against the Redcap UE. Thus, it is needed to indicate the capabilty failure to bring the run time attention if Redcap capability is missing in UE.

	Summary of change
	1. Added a function call to new method f_NR_CheckRedcapUEIndicator in f_NR_Capability() to ensure UE indicates Redcap if pc_supportOfRedCap_r17 is set.

	TTCN module
	..\Common\NR5GC\NR5GC_RRCSteps.ttcn

	MCC160 Comment
	



Before Change:
	function f_NR_Capability(NR_CellId_Type p_NR_CellId) runs on NR_BASE_PTC
  {
    var NR_SRB_COMMON_IND v_ReceivedAspForUeCapabilityInfo;
    var integer v_NRBandInd := f_NR_CellInfo_GetBandIndicator(p_NR_CellId);
    var template (omit) FreqBandIndicatorNR v_MFBI_Band := f_NR_CellInfo_GetMFBI_Band(p_NR_CellId);
    var UE_NR_Capability v_NrCapability;
    var integer i;
    var boolean v_Found1stBand := false;
    var boolean v_Found2ndBand := false;
    var template (value) FreqBandInformation v_FirstBand := cs_NR_BandInformationNR(f_NR_CellInfo_GetBandIndicator(p_NR_CellId)); // @sic R5s200933 sic@
    var template (value) FreqBandInformation v_SecondaryBand;
    var template (value) FreqBandList v_FreqBandList := { v_FirstBand };
    var octetstring v_EncodeCapRequestNR;
    var boolean v_CA_InterBand := false;
    var boolean v_NR_DC_Band := false;
    var template (omit) octetstring v_Enquiry_v1560 := omit;
    var octetstring v_EncodeCapRequestEUTRANR;
    var template (value) DL_DCCH_Message v_DL_DCCH_Message;
    var integer v_EUTRA_Band;
    var boolean v_NEDC_Band := false;
    var UE_MRDC_Capability v_NrCapability_MRDC;
    
    if (isvalue (v_MFBI_Band)) { // @sic R5s200826 R5s201305 sic@
      v_NRBandInd := valueof(v_MFBI_Band);
    }
    
    if (f_GetTestcaseAttrib_NR_CA(testcasename())) {    //@sic R5-204397 sic@
       if (f_NR_GetCA_CombinationType(px_NR_CA_BandCombination) == CA_InterBand) {
          //For CA interBand includes 2 entries as per 38.508-1 Table 4.6.4-21: FreqBandList
          v_CA_InterBand := true;       // @sic R5-204397 sic@
          v_SecondaryBand := cs_NR_BandInformationNR(f_NR_GetCA_SecondaryBand(px_NR_CA_BandCombination));
          v_FreqBandList := { v_FirstBand, v_SecondaryBand };
       }
    }
    if (f_GetTestcaseAttrib_NR_DC(testcasename())) {   // @sic R5-215679 sic@
      v_NR_DC_Band := true;
      v_SecondaryBand := cs_NR_BandInformationNR(f_NR_GetNR_DC_SecondaryBand (px_NR_DC_BandCombination));
      v_FreqBandList := { v_FirstBand, v_SecondaryBand };
    }
    if (f_GetTestcaseAttrib_NEDC(testcasename())) {   // @sic R5-221422 sic@
        v_NEDC_Band := true;
        v_EUTRA_Band := f_NEDC_GetEUTRA_Band(px_NEDC_BandCombination);
        v_FreqBandList := { v_FirstBand };
        v_EncodeCapRequestEUTRANR := bit2oct(encvalue( cs_38508_UECapabilityRequestFilterNR( {cs_NR_BandInformationEUTRA(v_EUTRA_Band), v_FirstBand})));
    }
    v_EncodeCapRequestNR := bit2oct(encvalue( cs_38508_UECapabilityRequestFilterNR(v_FreqBandList) ));

    // @sic R5-213580 R5-221422 sic@
    if (v_NEDC_Band) {
        v_DL_DCCH_Message := cs_38508_UECapabilityEnquiryMultipleEntries (tsc_NR_RRC_TI_Def, {cs_UE_CapabilityRAT_Request( nr, v_EncodeCapRequestNR), cs_UE_CapabilityRAT_Request(eutra_nr, v_EncodeCapRequestEUTRANR)}, v_Enquiry_v1560);
    } else {
        v_DL_DCCH_Message := cs_38508_UECapabilityEnquiry(tsc_NR_RRC_TI_Def, nr, v_EncodeCapRequestNR, v_Enquiry_v1560);
    }
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(p_NR_CellId, -, v_DL_DCCH_Message)); // @sic R5s200933 R5-210414 R5-221422 sic@
    SRB.receive(car_NR_SRB1_RrcPdu_IND(p_NR_CellId, cr_38508_UECapabilityInformationAny(tsc_NR_RRC_TI_Def)))
      -> value v_ReceivedAspForUeCapabilityInfo;
    
    // Decode and store the UE-CapabilityRAT-Container
    if (v_NEDC_Band) { //@sic R5-221422 sic@
        if (v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation.criticalExtensions.ueCapabilityInformation.ue_CapabilityRAT_ContainerList[0].rat_Type == nr) {
            // First entry is nr, second enry is eutra_nr
            v_NrCapability := f_NR_DecodeNrCapMsg(v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation.criticalExtensions.ueCapabilityInformation.ue_CapabilityRAT_ContainerList[0].ue_CapabilityRAT_Container);
            v_NrCapability_MRDC := f_NR_DecodeNrCapMsg_MRDC(v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation.criticalExtensions.ueCapabilityInformation.ue_CapabilityRAT_ContainerList[1].ue_CapabilityRAT_Container);
        } else {
            // First entry is eutra_nr, second enry is nr
            v_NrCapability_MRDC := f_NR_DecodeNrCapMsg_MRDC(v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation.criticalExtensions.ueCapabilityInformation.ue_CapabilityRAT_ContainerList[0].ue_CapabilityRAT_Container);
            v_NrCapability := f_NR_DecodeNrCapMsg(v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation.criticalExtensions.ueCapabilityInformation.ue_CapabilityRAT_ContainerList[1].ue_CapabilityRAT_Container);
        }
    } else {
        v_NrCapability := f_NR_DecodeNrCapMsg(v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation.criticalExtensions.ueCapabilityInformation.ue_CapabilityRAT_ContainerList[0].ue_CapabilityRAT_Container);
    }
    f_NR_MobileInfo_NRCap_Set(v_NrCapability);

    // Check the UE release
    f_NR_CheckReleaseIndicator(v_NrCapability.accessStratumRelease);
    
    select (v_NrCapability.accessStratumRelease) {
      case (rel15, rel16, rel17) {  // @sic R5s201387 BASELINE MOVING 2020 R5s221179 BASELINE MOVING 2022 rel-17 sic@
      }
      case else{
        FatalError (__FILE__, __LINE__, "accessStratumRelease not yet considered");
      }
    }
    for (i := 0; i < lengthof(v_NrCapability.rf_Parameters.supportedBandListNR); i := i+1) { // @sic R5-190783 sic@
            if (match(v_NrCapability.rf_Parameters.supportedBandListNR[i].bandNR, v_NRBandInd)) {
                v_Found1stBand := true;
                break;
            }
        }
    if (v_CA_InterBand) { // @sic R5-204397 sic@
      for (i := 0; i < lengthof(v_NrCapability.rf_Parameters.supportedBandListNR); i := i+1) { // @sic R5-190783 sic@
        if (match(v_NrCapability.rf_Parameters.supportedBandListNR[i].bandNR, v_SecondaryBand.bandInformationNR.bandNR)) {
          v_Found2ndBand := true;
          break;
        }
      }
    }
    if (v_NR_DC_Band) { // @sic R5-215679 sic@
      for (i := 0; i < lengthof(v_NrCapability.rf_Parameters.supportedBandListNR); i := i+1) { // @sic R5-190783 sic@
        if (match(v_NrCapability.rf_Parameters.supportedBandListNR[i].bandNR, v_SecondaryBand.bandInformationNR.bandNR)) {
          v_Found2ndBand := true;
          break;
        }
      }
    }
    if (v_NEDC_Band) { //@sic R5-221422 sic@
    // Check MRDC capabilities
        for (i := 0; i < lengthof(v_NrCapability_MRDC.rf_ParametersMRDC.appliedFreqBandListFilter); i := i+1) {
          if (match(v_NrCapability_MRDC.rf_ParametersMRDC.appliedFreqBandListFilter[i].bandInformationEUTRA.bandEUTRA, v_EUTRA_Band ) and
              match(v_NrCapability_MRDC.rf_ParametersMRDC.appliedFreqBandListFilter[i].bandInformationNR.bandNR, v_NRBandInd)) {
            v_Found2ndBand := true;
            break;
          }
        }
    }
    if (not v_Found1stBand or ((v_NR_DC_Band or v_CA_InterBand or v_NEDC_Band) and not v_Found2ndBand)) { // @sic R5s190109, R5-204397, R5-215679 sic@
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "NR Freq Band Ind must match value sent");
    }
  }



After Change:
	function f_NR_Capability(NR_CellId_Type p_NR_CellId) runs on NR_BASE_PTC
  {
    var NR_SRB_COMMON_IND v_ReceivedAspForUeCapabilityInfo;
    var integer v_NRBandInd := f_NR_CellInfo_GetBandIndicator(p_NR_CellId);
    var template (omit) FreqBandIndicatorNR v_MFBI_Band := f_NR_CellInfo_GetMFBI_Band(p_NR_CellId);
    var UE_NR_Capability v_NrCapability;
    var integer i;
    var boolean v_Found1stBand := false;
    var boolean v_Found2ndBand := false;
    var template (value) FreqBandInformation v_FirstBand := cs_NR_BandInformationNR(f_NR_CellInfo_GetBandIndicator(p_NR_CellId)); // @sic R5s200933 sic@
    var template (value) FreqBandInformation v_SecondaryBand;
    var template (value) FreqBandList v_FreqBandList := { v_FirstBand };
    var octetstring v_EncodeCapRequestNR;
    var boolean v_CA_InterBand := false;
    var boolean v_NR_DC_Band := false;
    var template (omit) octetstring v_Enquiry_v1560 := omit;
    var octetstring v_EncodeCapRequestEUTRANR;
    var template (value) DL_DCCH_Message v_DL_DCCH_Message;
    var integer v_EUTRA_Band;
    var boolean v_NEDC_Band := false;
    var UE_MRDC_Capability v_NrCapability_MRDC;
    
    if (isvalue (v_MFBI_Band)) { // @sic R5s200826 R5s201305 sic@
      v_NRBandInd := valueof(v_MFBI_Band);
    }
    
    if (f_GetTestcaseAttrib_NR_CA(testcasename())) {    //@sic R5-204397 sic@
       if (f_NR_GetCA_CombinationType(px_NR_CA_BandCombination) == CA_InterBand) {
          //For CA interBand includes 2 entries as per 38.508-1 Table 4.6.4-21: FreqBandList
          v_CA_InterBand := true;       // @sic R5-204397 sic@
          v_SecondaryBand := cs_NR_BandInformationNR(f_NR_GetCA_SecondaryBand(px_NR_CA_BandCombination));
          v_FreqBandList := { v_FirstBand, v_SecondaryBand };
       }
    }
    if (f_GetTestcaseAttrib_NR_DC(testcasename())) {   // @sic R5-215679 sic@
      v_NR_DC_Band := true;
      v_SecondaryBand := cs_NR_BandInformationNR(f_NR_GetNR_DC_SecondaryBand (px_NR_DC_BandCombination));
      v_FreqBandList := { v_FirstBand, v_SecondaryBand };
    }
    if (f_GetTestcaseAttrib_NEDC(testcasename())) {   // @sic R5-221422 sic@
        v_NEDC_Band := true;
        v_EUTRA_Band := f_NEDC_GetEUTRA_Band(px_NEDC_BandCombination);
        v_FreqBandList := { v_FirstBand };
        v_EncodeCapRequestEUTRANR := bit2oct(encvalue( cs_38508_UECapabilityRequestFilterNR( {cs_NR_BandInformationEUTRA(v_EUTRA_Band), v_FirstBand})));
    }
    v_EncodeCapRequestNR := bit2oct(encvalue( cs_38508_UECapabilityRequestFilterNR(v_FreqBandList) ));

    // @sic R5-213580 R5-221422 sic@
    if (v_NEDC_Band) {
        v_DL_DCCH_Message := cs_38508_UECapabilityEnquiryMultipleEntries (tsc_NR_RRC_TI_Def, {cs_UE_CapabilityRAT_Request( nr, v_EncodeCapRequestNR), cs_UE_CapabilityRAT_Request(eutra_nr, v_EncodeCapRequestEUTRANR)}, v_Enquiry_v1560);
    } else {
        v_DL_DCCH_Message := cs_38508_UECapabilityEnquiry(tsc_NR_RRC_TI_Def, nr, v_EncodeCapRequestNR, v_Enquiry_v1560);
    }
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(p_NR_CellId, -, v_DL_DCCH_Message)); // @sic R5s200933 R5-210414 R5-221422 sic@
    SRB.receive(car_NR_SRB1_RrcPdu_IND(p_NR_CellId, cr_38508_UECapabilityInformationAny(tsc_NR_RRC_TI_Def)))
      -> value v_ReceivedAspForUeCapabilityInfo;
    
    // Decode and store the UE-CapabilityRAT-Container
    if (v_NEDC_Band) { //@sic R5-221422 sic@
        if (v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation.criticalExtensions.ueCapabilityInformation.ue_CapabilityRAT_ContainerList[0].rat_Type == nr) {
            // First entry is nr, second enry is eutra_nr
            v_NrCapability := f_NR_DecodeNrCapMsg(v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation.criticalExtensions.ueCapabilityInformation.ue_CapabilityRAT_ContainerList[0].ue_CapabilityRAT_Container);
            v_NrCapability_MRDC := f_NR_DecodeNrCapMsg_MRDC(v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation.criticalExtensions.ueCapabilityInformation.ue_CapabilityRAT_ContainerList[1].ue_CapabilityRAT_Container);
        } else {
            // First entry is eutra_nr, second enry is nr
            v_NrCapability_MRDC := f_NR_DecodeNrCapMsg_MRDC(v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation.criticalExtensions.ueCapabilityInformation.ue_CapabilityRAT_ContainerList[0].ue_CapabilityRAT_Container);
            v_NrCapability := f_NR_DecodeNrCapMsg(v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation.criticalExtensions.ueCapabilityInformation.ue_CapabilityRAT_ContainerList[1].ue_CapabilityRAT_Container);
        }
    } else {
        v_NrCapability := f_NR_DecodeNrCapMsg(v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation.criticalExtensions.ueCapabilityInformation.ue_CapabilityRAT_ContainerList[0].ue_CapabilityRAT_Container);
    }
    f_NR_MobileInfo_NRCap_Set(v_NrCapability);

    // Check the UE release
    f_NR_CheckReleaseIndicator(v_NrCapability.accessStratumRelease);
    
    f_NR_CheckRedcapUEIndicator(v_NrCapability);
    
    select (v_NrCapability.accessStratumRelease) {
      case (rel15, rel16, rel17) {  // @sic R5s201387 BASELINE MOVING 2020 R5s221179 BASELINE MOVING 2022 rel-17 sic@
      }
      case else{
        FatalError (__FILE__, __LINE__, "accessStratumRelease not yet considered");
      }
    }
    for (i := 0; i < lengthof(v_NrCapability.rf_Parameters.supportedBandListNR); i := i+1) { // @sic R5-190783 sic@
            if (match(v_NrCapability.rf_Parameters.supportedBandListNR[i].bandNR, v_NRBandInd)) {
                v_Found1stBand := true;
                break;
            }
        }
    if (v_CA_InterBand) { // @sic R5-204397 sic@
      for (i := 0; i < lengthof(v_NrCapability.rf_Parameters.supportedBandListNR); i := i+1) { // @sic R5-190783 sic@
        if (match(v_NrCapability.rf_Parameters.supportedBandListNR[i].bandNR, v_SecondaryBand.bandInformationNR.bandNR)) {
          v_Found2ndBand := true;
          break;
        }
      }
    }
    if (v_NR_DC_Band) { // @sic R5-215679 sic@
      for (i := 0; i < lengthof(v_NrCapability.rf_Parameters.supportedBandListNR); i := i+1) { // @sic R5-190783 sic@
        if (match(v_NrCapability.rf_Parameters.supportedBandListNR[i].bandNR, v_SecondaryBand.bandInformationNR.bandNR)) {
          v_Found2ndBand := true;
          break;
        }
      }
    }
    if (v_NEDC_Band) { //@sic R5-221422 sic@
    // Check MRDC capabilities
        for (i := 0; i < lengthof(v_NrCapability_MRDC.rf_ParametersMRDC.appliedFreqBandListFilter); i := i+1) {
          if (match(v_NrCapability_MRDC.rf_ParametersMRDC.appliedFreqBandListFilter[i].bandInformationEUTRA.bandEUTRA, v_EUTRA_Band ) and
              match(v_NrCapability_MRDC.rf_ParametersMRDC.appliedFreqBandListFilter[i].bandInformationNR.bandNR, v_NRBandInd)) {
            v_Found2ndBand := true;
            break;
          }
        }
    }
    if (not v_Found1stBand or ((v_NR_DC_Band or v_CA_InterBand or v_NEDC_Band) and not v_Found2ndBand)) { // @sic R5s190109, R5-204397, R5-215679 sic@
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "NR Freq Band Ind must match value sent");
    }
  }





2.2 [bookmark: _Toc161242507]Function f_NR_CheckRedcapUEIndicator ()
	Function name
	f_NR_CheckRedcapUEIndicator

	Reason for change
	1. Checks are needed to ensure UE redcap capabilty for supportOfRedCap-r17 as per TS 38.331 which indicates the UE capabilities for RedCap feature.


	Summary of change
	1. A new function is added to ensure it is a Redcap capable UE if pc_supportOfRedCap_r17 is set.

	TTCN module
	..\Common\NR_Defs\NR_CommonDefs.ttcn

	MCC160 Comment
	



New  Function:
	function f_NR_CheckRedcapUEIndicator(UE_NR_Capability p_NRCapability)
 {
     var UE_NR_Capability v_Received_NRCapabilityMsg;
	 v_Received_NRCapabilityMsg := p_NRCapability;
     var template (omit) integer v_UE_Release := omit;
     var boolean v_RedcapEnabledUE := false;

      if (pc_supportOfRedCap_r17) {
            // Check the UE release
            if (isvalue(v_Received_NRCapabilityMsg.accessStratumRelease)) {
               v_UE_Release := f_NR_ConvertAccessStratumReleaseToInteger(v_Received_NRCapabilityMsg.accessStratumRelease);
            }
          
          if( valueof(v_UE_Release) < 17 )
           {
            f_SetVerdictInconc(__FILE__, __LINE__, "UE did not report rel-17 or higher with pc_supportOfRedCap_r17 enabled");
          }
          else{
                if (ispresent(v_Received_NRCapabilityMsg.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.redCapParameters_r17)) {
                  if (ispresent(v_Received_NRCapabilityMsg.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.nonCriticalExtension.redCapParameters_r17.supportOfRedCap_r17))
                  {
                      v_RedcapEnabledUE := true;
                  }  
            }
        }
        if(not v_RedcapEnabledUE)
        {
              f_SetVerdictInconc(__FILE__, __LINE__, "pc_supportOfRedCap_r17 is set but UE did not signal capability for supportOfRedCap_r17"); 
          }  
     }   
 }




