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Overview

This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 9.1.6.1.1 which is part of the ‘iwd-TTCN3-B2018-12_D19wk05’ ATS delivery. 

With these changes applied the test case can be demonstrated to run with one or more UEs (see section 5). Execution log files are provided as evidence.
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Verification Test Summary

Test Case:
TC_9_1_6_1_1
Test Group:
                        NR5GC/
ATS Version:
iwd-TTCN3-B2018-12_D19wk05
System Simulator used:
 Keysight 5G Protocol Conformance Toolset
UE used:
                        
   HiSilicom Balong 5000
Verification Status:          
PASS

Corrections required for NR5GC NAS test case 9.1.6.1.1  
Change 1
	Function name
	f_IP_PTC_MainLoop()

	Reason for change
	Currently there is no handling started for configuration from NR PTC

	Summary of change
	Start applicationCtrl altstep for NR PTC

	TTCN module
	IP_PTC_Main.ttcn

	MCC160 Comment
	Accepted


Before change

    function f_IP_PTC_MainLoop(boolean p_DnsRequired := false,

                             boolean p_HttpRequired := false,

                             boolean p_UdpClientRequired := false) runs on IP_PTC

  { /* @sic R5-123085: integration of IMS into LTE test model; parameters p_HandlingOfDHCPv6, p_DnsRequired sic@ */

    /* @sic R5w140125: additional parameter p_HttpRequired sic@ */

    /* @sic R5-153795: support of ProSe - new parameter p_UdpClientRequired; order of parameters changed, p_HandlingOfDHCPv6 removed (for now) sic@ */

    var HTTP_Info_Type v_HttpInfo := f_HTTP_Info_Init();

    fl_IP_PTC_Init();

    while (true) {

      alt {

        [] a_ApplicationCtrl(EUTRA_CTRL);

        [] a_ApplicationCtrl(UTRAN_CTRL);

        [] a_ApplicationCtrl(GERAN_CTRL);

        [] a_ApplicationCtrl(WLAN_CTRL);     /* @sic R5w160107 sic@ */

        [] a_ApplicationCtrl(FBBA_CTRL);     /* @sic R5w160208 sic@ */

        [] a_DHCP_Handler();

        //[p_HandlingOfDHCPv6] a_DHCPv6_Handler();

        [p_DnsRequired] a_DNS_Handler();

        [] a_ICMPv6_Handler();

        [] a_IP_IMS_Handler(vc_IP_PTC_IMS_Info);

        [p_HttpRequired] a_IP_HTTP_Handler(v_HttpInfo);     /* @sic R5w140125 sic@ */

        [p_UdpClientRequired] a_UdpClientHandler();         /* @sic R5-153795: support of ProSe sic@ */

        [] any port.receive {

          f_ErrorLog(__FILE__, __LINE__, "unexpected message (skipped)");

          repeat;

        }

      }

    }

  }
After change
function f_IP_PTC_MainLoop(boolean p_DnsRequired := false,

                             boolean p_HttpRequired := false,

                             boolean p_UdpClientRequired := false) runs on IP_PTC

  { /* @sic R5-123085: integration of IMS into LTE test model; parameters p_HandlingOfDHCPv6, p_DnsRequired sic@ */

    /* @sic R5w140125: additional parameter p_HttpRequired sic@ */

    /* @sic R5-153795: support of ProSe - new parameter p_UdpClientRequired; order of parameters changed, p_HandlingOfDHCPv6 removed (for now) sic@ */

    var HTTP_Info_Type v_HttpInfo := f_HTTP_Info_Init();

    fl_IP_PTC_Init();

    while (true) {

      alt {

        [] a_ApplicationCtrl(EUTRA_CTRL);

        [] a_ApplicationCtrl(UTRAN_CTRL);

        [] a_ApplicationCtrl(GERAN_CTRL);

        [] a_ApplicationCtrl(WLAN_CTRL);     /* @sic R5w160107 sic@ */

        [] a_ApplicationCtrl(FBBA_CTRL);     /* @sic R5w160208 sic@ */
        [] a_ApplicationCtrl(NR_CTRL);
        [] a_DHCP_Handler();

        //[p_HandlingOfDHCPv6] a_DHCPv6_Handler();

        [p_DnsRequired] a_DNS_Handler();

        [] a_ICMPv6_Handler();

        [] a_IP_IMS_Handler(vc_IP_PTC_IMS_Info);

        [p_HttpRequired] a_IP_HTTP_Handler(v_HttpInfo);     /* @sic R5w140125 sic@ */

        [p_UdpClientRequired] a_UdpClientHandler();         /* @sic R5-153795: support of ProSe sic@ */

        [] any port.receive {

          f_ErrorLog(__FILE__, __LINE__, "unexpected message (skipped)");

          repeat;

        }

      }

    }

  }
Change 2
	Function name
	Template cs_NG_SECURITY_MODE_COMMAND

	Reason for change
	The IE “Replayed UE Security Capabilities” in SECURITY MODE COMMAND is of format LV but it is being populated from the IE “UE Security Capability” which is stored in format TLV. So the IEI field will incorrectly be included in the message,

	Summary of change
	Use new template cs_NG_UE_SecurityCapability_lv to format the IE in LV format without the IEI field.

	TTCN module
	NG_NAS_Templates

	MCC160 Comment
	Accepted in principle, but simply set iei field to omit before passing this IE into this template


Before change

    template (value) NG_NAS_DL_Message_Type cs_NG_SECURITY_MODE_COMMAND (template (value) NG_NAS_SecurityAlgorithms p_Algs,

                                                                         NAS_KsiValue p_KeySetId,

                                                                         NG_UE_SecurityCapability p_UECap,

                                                                         template (omit) IMEISV_Request p_IMEISV,

                                                                         template (omit) NAS_SecurityAlgorithms p_EPSAlgs,

                                                                         template (omit) AdditionalSecurityInfo p_AddInfo,

                                                                         template (omit) EAP_Message p_EAP,

                                                                         template (omit) ABBA p_ABBA,

                                                                         template (omit) UE_SecurityCapability p_ReplayedSecurityCap) :=

  {                           /* 24.501 cl. 8.2.25 */

   security_Mode_Command := {

    protocolDiscriminator   := tsc_EPD_GMM,                     /* cl. 9.2       M V 1   */

    spareHalfOctet          := tsc_SpareHalfOctet,              /* cl. 9.3      M V 1/2 */

    securityHeaderType      := tsc_SHT_NoSecurityProtection,

    messageType             := tsc_MT_NG_SecurityModeCommand,   /* cl. 9.7      M V 1   */

    nasSecurityAlgorithms   := p_Algs,                          /* cl. 9.11.3.34 M V 1   */

    spareHalfOctet2         := tsc_SpareHalfOctet,              /* cl. 9.3      M V 1/2 */

    ngNasKSI                := cs_NAS_KeySetIdentifier_lv(p_KeySetId, tsc_NasKsi_NativeSecurityContext), /* cl. 9.11.3.32 M V 1/2 */

    ueSecurityCapability    := p_UECap,   /* cl. 9.11.3.54 M LV 3-9 */  

    imeisvRequest           := p_IMEISV,                        /* cl. 9.11.3.28 O TV 1 IEI=E */

    epsSecurityAlgorithms   := p_EPSAlgs,                       /* cl. 9.11.3.25 O TV 2 IEI=57 */

    add5GSecurityInfo       := p_AddInfo,                       /* cl. 9.11.3.12 O TLV 3 IEI=36 */

    eapMessage              := p_EAP,                           /* cl. 9.11.2.2  O TLV-E 7-1503 IEI=78 */

    abba                    := p_ABBA,                          /* cl. 9.11.3.10 O TLV 4-n IEI=38 Dec18 */

    replayedUESecurityCap   := p_ReplayedSecurityCap            /* cl. 9.11.3.48 O TLV 4-7 IEI=19 Dec18 */

   }

  };
After change
  template (value) NG_NAS_DL_Message_Type cs_NG_SECURITY_MODE_COMMAND (template (value) NG_NAS_SecurityAlgorithms p_Algs,

                                                                         NAS_KsiValue p_KeySetId,

                                                                         NG_UE_SecurityCapability p_UECap,

                                                                         template (omit) IMEISV_Request p_IMEISV,

                                                                         template (omit) NAS_SecurityAlgorithms p_EPSAlgs,

                                                                         template (omit) AdditionalSecurityInfo p_AddInfo,

                                                                         template (omit) EAP_Message p_EAP,

                                                                         template (omit) ABBA p_ABBA,

                                                                         template (omit) UE_SecurityCapability p_ReplayedSecurityCap) :=

  {                           /* 24.501 cl. 8.2.25 */

   security_Mode_Command := {

    protocolDiscriminator   := tsc_EPD_GMM,                     /* cl. 9.2       M V 1   */

    spareHalfOctet          := tsc_SpareHalfOctet,              /* cl. 9.3      M V 1/2 */

    securityHeaderType      := tsc_SHT_NoSecurityProtection,

    messageType             := tsc_MT_NG_SecurityModeCommand,   /* cl. 9.7      M V 1   */

    nasSecurityAlgorithms   := p_Algs,                          /* cl. 9.11.3.34 M V 1   */

    spareHalfOctet2         := tsc_SpareHalfOctet,              /* cl. 9.3      M V 1/2 */

    ngNasKSI                := cs_NAS_KeySetIdentifier_lv(p_KeySetId, tsc_NasKsi_NativeSecurityContext), /* cl. 9.11.3.32 M V 1/2 */

    ueSecurityCapability    := cs_NG_UE_SecurityCapability_lv(p_UECap),   /* cl. 9.11.3.54 M LV 3-9 */  

    imeisvRequest           := p_IMEISV,                        /* cl. 9.11.3.28 O TV 1 IEI=E */

    epsSecurityAlgorithms   := p_EPSAlgs,                       /* cl. 9.11.3.25 O TV 2 IEI=57 */

    add5GSecurityInfo       := p_AddInfo,                       /* cl. 9.11.3.12 O TLV 3 IEI=36 */

    eapMessage              := p_EAP,                           /* cl. 9.11.2.2  O TLV-E 7-1503 IEI=78 */

    abba                    := p_ABBA,                          /* cl. 9.11.3.10 O TLV 4-n IEI=38 Dec18 */

    replayedUESecurityCap   := p_ReplayedSecurityCap            /* cl. 9.11.3.48 O TLV 4-7 IEI=19 Dec18 */

   }

  };  

Change 3
	Function name
	New template cs_NG_UE_SecurityCapability_lv 

	Reason for change
	The IE “Replayed UE Security Capabilities” in SECURITY MODE COMMAND is of format LV but it is being populated from the IE “UE Security Capability” which is stored in format TLV. So the IEI field will incorrectly be included in the message,

	Summary of change
	Use new template cs_NG_UE_SecurityCapability_lv to format the IE in LV format without the IEI field.

	TTCN module
	NG_NAS_Templates

	MCC160 Comment
	Not Needed


New template
     template (value) NG_UE_SecurityCapability cs_NG_UE_SecurityCapability_lv(NG_UE_SecurityCapability p_UECap) :=

  { 

    iei := omit,

    iel := p_UECap.iel,

    ngeaCap := p_UECap.ngeaCap,

    ngiaCap := p_UECap.ngiaCap,

    eeaCap := p_UECap.eeaCap,

    eiaCap := p_UECap.eiaCap,

    spare  := p_UECap.spare    

  };
Change 4
	Function name
	Template cs_QoS_Rules

	Reason for change
	Currently the IE length is calculates using lengthof (p_Rules), which will return the number of rules in the list, not the length in octets.

	Summary of change
	Add call to new function to calculate the length of the IE in octets.

	TTCN module
	NG_NAS_Templates

	MCC160 Comment
	Accepted


Before change

      template (value) QoS_Rules cs_QoS_Rules (template (value) QoS_RuleList p_Rules) :=

  {                                        // 24.501 cl. 9.11.4.13

    iei         := omit, /* present in case of TLV; omit in case of LV */

    iel         := int2oct(lengthof(p_Rules),2),

    listofQoSRules := p_Rules

  };
After change
    template (value) QoS_Rules cs_QoS_Rules (template (value) QoS_RuleList p_Rules) :=

  {                                        // 24.501 cl. 9.11.4.13

    iei         := omit, /* present in case of TLV; omit in case of LV */

    iel         := fl_NR5GC_QosRulesLength(p_Rules), 
   listofQoSRules := p_Rules

  };
Change 5
	Function name
	New function fl_NR5GC_QosRulesLength

	Reason for change
	Currently the IE length is calculates using lengthof (p_Rules), which will return the number of rules in the list, not the length in octets.

	Summary of change
	New function to calculate the length of the IE in octets.

	TTCN module
	NG_NAS_Templates

	MCC160 Comment
	Accepted


New function
       function fl_NR5GC_QosRulesLength (template (value) QoS_RuleList p_Rules) return Type6Length_Type

   {

    var integer i;

    var integer len:=0;

    for (i:= 0; i <=lengthof(p_Rules); i:= i+1) {

        len := len + oct2int (p_Rules[i].iel); 

   }

   return int2oct(len,2);

   }
Change 6
	Function name
	Typedef NG_UE_SecurityCapability

	Reason for change
	The UE security capability is LV format in SECURITY MODE COMMAND messgae, so the IEI field should be optional

	Summary of change
	Make IEI field optional

	TTCN module
	NG_NAS_Typedefs

	MCC160 Comment
	Accepted


Before change

   type record NG_UE_SecurityCapability {                           /* 24.301 cl. 9.11.3.54 */

    Type4Length_Type            iel,

    O1_Type                     ngeaCap,

    O1_Type                     ngiaCap,

    O1_Type                     eeaCap                optional,

    O1_Type                     eiaCap                optional,

    octetstring                 spare                 optional

  };
After change
     type record NG_UE_SecurityCapability {                           /* 24.301 cl. 9.11.3.54 */

    IEI8_Type                   iei                   optional,  

    Type4Length_Type            iel,

    O1_Type                     ngeaCap,

    O1_Type                     ngiaCap,

    O1_Type                     eeaCap                optional,

    O1_Type                     eiaCap                optional,

    octetstring                 spare                 optional

  };
Change 7
	Function name
	f_Get_NG_PDUSessionEstablishmentAccept()

	Reason for change
	The PDU Session ID in DL NAS TRANSPORT message needs to be in TV format

	Summary of change
	Add IEI to PDU Session ID

	TTCN module
	NG_NASTemplateFunctions

	MCC160 Comment
	Accepted in principle, but IEI should be ‘12’O


Before change

     function f_Get_NG_PDUSessionEstablishmentAccept(GSM_MobilityInfo p_GSM_MobilityInfo,

                                                  NAS_PlmnId p_PLMN,

                                                  template (value) SSC_Mode p_SSC_Mode := cs_SSC_Mode(-, '001'B),

                                                  template (value) Session_AMBR p_Session_AMBR := cs_Session_AMBR ('06'O, '05'O, '0004'O, '05'O, '0004'O),

                                                  template (omit) PDU_SessionType p_PDU_SessionType := omit,

                                                  template (omit) GMM_GSM_Cause p_Cause := omit,

                                                  template (omit) GPRS_Timer p_RQTimer := omit,

                                                  template (omit) S_NSSAI_Type p_S_NSSAI := cs_S_NSSAI_SST1eMBB,

                                                  template (omit) AlwaysOnPDUSessionInd p_AlwaysOnPDUSessionInd := omit,

                                                  template (omit) MappedEPSBearerContexts p_MappedEPSBearerContexts := omit,

                                                  template (omit) EAP_Message p_EAP := omit,

                                                  template (omit) QoS_Rules p_QoS_Rules := omit,

                                                  template (omit) QoSFlowDescr p_QoSFlowDescr := omit,

                                                  template (omit) ExtdProtocolConfigOptions p_ExtdPCO := omit,

                                                  template (omit) DNN p_DNN := omit,

                                                  template (omit) GPRS_Timer3 p_BackOff := omit) return template (value) NG_NAS_DL_Pdu_Type

  {

    …………………
    v_GSMMsg := cs_NG_PDU_SESSION_ESTABLISHMENT_ACCEPT (p_GSM_MobilityInfo.SessionId,

                                                        p_GSM_MobilityInfo.PTI,

                                                        p_SSC_Mode,

                                                        v_PDU_SessionType,

                                                        v_QoS_Rules,

                                                        p_Session_AMBR,

                                                        p_Cause,

                                                        v_PDU_Address,

                                                        p_RQTimer,

                                                        p_S_NSSAI,

                                                        v_AlwaysOn,

                                                        p_MappedEPSBearerContexts,

                                                        p_EAP,

                                                        v_QoSFlowDescr,

                                                        v_ExtdPCO,

                                                        v_DNN);

    return f_Get_NG_DLNASTransport (tsc_PayloadContainerESMMsg,

                                    v_GSMMsg,

                                    -,

                                    p_GSM_MobilityInfo.SessionId,

                                    omit,

                                    omit,

                                    p_BackOff);

  }
After change
    function f_Get_NG_PDUSessionEstablishmentAccept(GSM_MobilityInfo p_GSM_MobilityInfo,

                                                  NAS_PlmnId p_PLMN,

                                                  template (value) SSC_Mode p_SSC_Mode := cs_SSC_Mode(-, '001'B),

                                                  template (value) Session_AMBR p_Session_AMBR := cs_Session_AMBR ('06'O, '05'O, '0004'O, '05'O, '0004'O),

                                                  template (omit) PDU_SessionType p_PDU_SessionType := omit,

                                                  template (omit) GMM_GSM_Cause p_Cause := omit,

                                                  template (omit) GPRS_Timer p_RQTimer := omit,

                                                  template (omit) S_NSSAI_Type p_S_NSSAI := cs_S_NSSAI_SST1eMBB,

                                                  template (omit) AlwaysOnPDUSessionInd p_AlwaysOnPDUSessionInd := omit,

                                                  template (omit) MappedEPSBearerContexts p_MappedEPSBearerContexts := omit,

                                                  template (omit) EAP_Message p_EAP := omit,

                                                  template (omit) QoS_Rules p_QoS_Rules := omit,

                                                  template (omit) QoSFlowDescr p_QoSFlowDescr := omit,

                                                  template (omit) ExtdProtocolConfigOptions p_ExtdPCO := omit,

                                                  template (omit) DNN p_DNN := omit,

                                                  template (omit) GPRS_Timer3 p_BackOff := omit) return template (value) NG_NAS_DL_Pdu_Type

  {

    ……………….
    v_GSMMsg := cs_NG_PDU_SESSION_ESTABLISHMENT_ACCEPT (p_GSM_MobilityInfo.SessionId,

                                                        p_GSM_MobilityInfo.PTI,

                                                        p_SSC_Mode,

                                                        v_PDU_SessionType,

                                                        v_QoS_Rules,

                                                        p_Session_AMBR,

                                                        p_Cause,

                                                        v_PDU_Address,

                                                        p_RQTimer,

                                                        p_S_NSSAI,

                                                        v_AlwaysOn,

                                                        p_MappedEPSBearerContexts,

                                                        p_EAP,

                                                        v_QoSFlowDescr,

                                                        v_ExtdPCO,

                                                        v_DNN);

    return f_Get_NG_DLNASTransport (tsc_PayloadContainerESMMsg,

                                    v_GSMMsg,

                                    -,

                                    cs_PDU_SessionId('70'O, p_GSM_MobilityInfo.SessionId.sessionId), 
                                    omit,

                                    omit,

                                    p_BackOff);

  }
Change 8
	Function name
	Template cs_NR_RlcBearerConfig_AM

	Reason for change
	No logical channel ID is included in RLCBearer configuration for DRB

	Summary of change
	Add logical channl ID to RLC bearer configuration

	TTCN module
	NR_ASP_Templates_RB_Config

	MCC160 Comment
	Accepted


Before change

      template (value) NR_RlcBearerConfig_Type cs_NR_RlcBearerConfig_AM(boolean p_IsFR1,

                                                                    template (omit) NR_RLC_TestModeConfig_Type p_TestModeConfig := omit) :=

  /* @status    APPROVED (ENDC) */

    cs_NR_RlcBearerConfig_Common(cs_NR_SS_RLC_Configuration_AM(f_NR_UL_AM_RLC(p_IsFR1), f_NR_DL_AM_RLC(p_IsFR1), p_TestModeConfig));

After change
      template (value) NR_RlcBearerConfig_Type cs_NR_RlcBearerConfig_AM(boolean p_IsFR1,

                                                                    template (omit) NR_RLC_TestModeConfig_Type p_TestModeConfig := omit,

                                                                    NR_LogicalChannelId_Type p_LogicalChannelId := 1) :=

  /* @status    APPROVED (ENDC) */

    cs_NR_RlcBearerConfig_Common(cs_NR_SS_RLC_Configuration_AM(f_NR_UL_AM_RLC(p_IsFR1), f_NR_DL_AM_RLC(p_IsFR1), p_TestModeConfig), p_LogicalChannelId);

Change 9
	Function name
	f_NR_CellArray_Init()

	Reason for change
	A run-time error can occur for intialisation of NR cell 14 on frequency bands where frequency f4 is not defined 

	Summary of change
	Check for the existence of frequency f4 before initialising the NR cell 14

	TTCN module
	NR_CellInfoInit

	MCC160 Comment
	Accepted, this needs to be done for other frequencies f2/f3 and enhancement needed in f_NR_CellInfo_Get. See below


Before change

function f_NR_CellArray_Init(NR_Configuration_Type p_NR_Configuration,

                               template(value) NR_Frequencyf1tof4_Type p_NR_PrimaryFrequencyf1tof4,

                               FreqBandIndicatorNR  p_PrimaryFreqBandIndicatorNR,

                               template(value) NR_Frequencyf1tof4_Type p_NR_SecondaryFrequencyf1tof4,

                               FreqBandIndicatorNR  p_SecondaryFreqBandIndicatorNR,

                               NR_SysinfoCombination_Type p_NR_SysinfoCombination)

    return NR_CellInfoList_Type

  {

…………………..

v_Index := f_NR_CellInfo_GetIndex(nr_Cell14);

        v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell14, p_NR_PrimaryFrequencyf1tof4, p_PrimaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

……………..

    return v_NR_CellArray;

  }
After change
   function f_NR_CellArray_Init(NR_Configuration_Type p_NR_Configuration,

                               template(value) NR_Frequencyf1tof4_Type p_NR_PrimaryFrequencyf1tof4,

                               FreqBandIndicatorNR  p_PrimaryFreqBandIndicatorNR,

                               template(value) NR_Frequencyf1tof4_Type p_NR_SecondaryFrequencyf1tof4,

                               FreqBandIndicatorNR  p_SecondaryFreqBandIndicatorNR,

                               NR_SysinfoCombination_Type p_NR_SysinfoCombination)

    return NR_CellInfoList_Type

  {

…………………..

    if (ispresent(p_NR_PrimaryFrequencyf1tof4.FrequencyInfoDL_f4))

    {
        v_Index := f_NR_CellInfo_GetIndex(nr_Cell14);

        v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell14, p_NR_PrimaryFrequencyf1tof4, p_PrimaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

    }
……………..

    return v_NR_CellArray;

  }
MCC160 proposed implementation
  function f_NR_CellArray_Init(template (value) NR_Frequencyf1tof4_Type p_NR_PrimaryFrequencyf1tof4,

                               FreqBandIndicatorNR  p_PrimaryFreqBandIndicatorNR,

                               template (value) NR_Frequencyf1tof4_Type p_NR_SecondaryFrequencyf1tof4,

                               FreqBandIndicatorNR  p_SecondaryFreqBandIndicatorNR,

                               NR_SysinfoCombination_Type p_NR_SysinfoCombination)

    return NR_CellInfoList_Type

  { //@sic R5s190109 sic@

    var NR_CellInfoList_Type v_NR_CellArray;

    var integer v_Index;

    v_Index := f_NR_CellInfo_GetIndex(nr_Cell1);

    v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell1, p_NR_PrimaryFrequencyf1tof4, p_PrimaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

    v_Index := f_NR_CellInfo_GetIndex(nr_Cell2);

    v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell2, p_NR_PrimaryFrequencyf1tof4, p_PrimaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

    v_Index := f_NR_CellInfo_GetIndex(nr_Cell4);

    v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell4, p_NR_PrimaryFrequencyf1tof4, p_PrimaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

    v_Index := f_NR_CellInfo_GetIndex(nr_Cell11);

    v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell11, p_NR_PrimaryFrequencyf1tof4, p_PrimaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

    if (ispresent(p_NR_PrimaryFrequencyf1tof4.FrequencyInfoDL_f2)){    

        v_Index := f_NR_CellInfo_GetIndex(nr_Cell3);

        v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell3, p_NR_PrimaryFrequencyf1tof4, p_PrimaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

        v_Index := f_NR_CellInfo_GetIndex(nr_Cell12);

        v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell12, p_NR_PrimaryFrequencyf1tof4, p_PrimaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

        v_Index := f_NR_CellInfo_GetIndex(nr_Cell23);

        v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell23, p_NR_PrimaryFrequencyf1tof4, p_PrimaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

    }

    if (ispresent(p_NR_PrimaryFrequencyf1tof4.FrequencyInfoDL_f3)){
        v_Index := f_NR_CellInfo_GetIndex(nr_Cell6);

        v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell6, p_NR_PrimaryFrequencyf1tof4, p_PrimaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

        v_Index := f_NR_CellInfo_GetIndex(nr_Cell13);

        v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell13, p_NR_PrimaryFrequencyf1tof4, p_PrimaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

    }

    if (ispresent(p_NR_PrimaryFrequencyf1tof4.FrequencyInfoDL_f4)){
        v_Index := f_NR_CellInfo_GetIndex(nr_Cell14);

        v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell14, p_NR_PrimaryFrequencyf1tof4, p_PrimaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

    }
    //@sic R5-190669 sic@

    v_Index := f_NR_CellInfo_GetIndex(nr_Cell10);

    v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell10, p_NR_SecondaryFrequencyf1tof4, p_SecondaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

    v_Index := f_NR_CellInfo_GetIndex(nr_Cell30);

    v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell30, p_NR_SecondaryFrequencyf1tof4, p_SecondaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

    v_Index := f_NR_CellInfo_GetIndex(nr_Cell31);

    v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell31, p_NR_SecondaryFrequencyf1tof4, p_SecondaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

    if (ispresent(p_NR_SecondaryFrequencyf1tof4.FrequencyInfoDL_f2)){
        v_Index := f_NR_CellInfo_GetIndex(nr_Cell28);

        v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell28, p_NR_SecondaryFrequencyf1tof4, p_SecondaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

        v_Index := f_NR_CellInfo_GetIndex(nr_Cell29);

        v_NR_CellArray[v_Index] := f_NR_CellInfo_Init(nr_Cell29, p_NR_SecondaryFrequencyf1tof4, p_SecondaryFreqBandIndicatorNR, p_NR_SysinfoCombination);

    }
    return v_NR_CellArray;

  }
  function f_NR_CellInfo_Get(NR_CellId_Type p_NR_CellId) runs on NR_BASE_PTC return NR_CellInfo_Type

  {

    var integer v_Index := f_NR_CellInfo_GetIndex(p_NR_CellId);

    if (not(isbound(vc_NR_Global.CellArray[v_Index]))) { //@sic R5s190109 sic@

        FatalError(__FILE__, __LINE__, "cellArray not initialised for that Cell")

    }
    return vc_NR_Global.CellArray[v_Index];

  }
Change 10
	Function name
	f_NR_SendRRCReconfiguration()

	Reason for change
	The RRCReconfigurationComplete should be expected on the same SRB as RRCReconfiguration was sent.

	Summary of change
	Use p_SRB for receiving RRCReconfigurationComplete

	TTCN module
	NR_CommonFunctions

	MCC160 Comment
	Accepted in principle (see below)


Before change

    function f_NR_SendRRCReconfiguration(NR_CellId_Type p_CellId,

                                       NR_RadioBearerId_Type p_SRB := tsc_NR_RbId_SRB2,

                                       template (omit) RadioBearerConfig p_RadioBearerConfig := omit,

                                       template (omit) RRCReconfiguration_v1530_IEs p_V1530Ext := omit,

                                       template (omit) NG_NAS_MSG_RequestList_Type p_NASMsg := omit,

                                       template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now) runs on NR_BASE_PTC

  {

    if (isvalue(p_NASMsg)) {

      SRB.send(cas_NR_RrcNasPduList_REQ(p_CellId, p_SRB, p_TimingInfo, cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, p_RadioBearerConfig, -, -, p_V1530Ext),

                                        p_NASMsg));

    } else {

      SRB.send(cas_NR_SRB_RrcPdu_REQ(p_CellId, p_SRB, p_TimingInfo, cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, p_RadioBearerConfig, -, -, p_V1530Ext)));

    }

    SRB.receive(car_NR_SRB_RrcPdu_IND(p_CellId, tsc_NR_RbId_SRB2, cr_38508_RRCReconfigurationComplete));

  }

After change

    function f_NR_SendRRCReconfiguration(NR_CellId_Type p_CellId,

                                       NR_RadioBearerId_Type p_SRB := tsc_NR_RbId_SRB2,

                                       template (omit) RadioBearerConfig p_RadioBearerConfig := omit,

                                       template (omit) RRCReconfiguration_v1530_IEs p_V1530Ext := omit,

                                       template (omit) NG_NAS_MSG_RequestList_Type p_NASMsg := omit,

                                       template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now) runs on NR_BASE_PTC

  {

    if (isvalue(p_NASMsg)) {

      SRB.send(cas_NR_RrcNasPduList_REQ(p_CellId, p_SRB, p_TimingInfo, cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, p_RadioBearerConfig, -, -, p_V1530Ext),

                                        p_NASMsg));

    } else {

      SRB.send(cas_NR_SRB_RrcPdu_REQ(p_CellId, p_SRB, p_TimingInfo, cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, p_RadioBearerConfig, -, -, p_V1530Ext)));

    }

    SRB.receive(car_NR_SRB_RrcPdu_IND(p_CellId, p_SRB, cr_38508_RRCReconfigurationComplete));

  }
MCC160 Implementation
	    function f_NR_SendRRCReconfiguration(NR_CellId_Type p_CellId,

                                       NR_RadioBearerId_Type p_SRB := tsc_NR_RbId_SRB2,

                                       template (omit) RadioBearerConfig p_RadioBearerConfig := omit,

                                       template (omit) RRCReconfiguration_v1530_IEs p_V1530Ext := omit,

                                       template (omit) NG_NAS_MSG_RequestList_Type p_NASMsg := omit,

                                       template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now) runs on NR_BASE_PTC

  { 
    var template (value) NR_RRC_MSG_Indication_Type v_RrcMsg := cs_NR_RRC_MSG_Indication_DCCH(cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, p_RadioBearerConfig, -, p_MeasConfig, p_V1530Ext));
    SRB.send(cas_NR_RrcNasPduList_REQ(p_CellId, p_SRB, p_TimingInfo, v_RrcMsg, p_NASMsg));
    SRB.receive(car_NR_SRB_RrcPdu_IND(p_CellId, p_SRB, cr_38508_RRCReconfigurationComplete));







  }


Change 11
	Function name
	f_NR_38508_RRCSetup()

	Reason for change
	Security configuration should be ommitted for initial SRB1 configuration

	Summary of change
	Omit security configuration for SRB1

	TTCN module
	NR_ConfigurationSteps

	MCC160 Comment
	Accepted, acc to R5-191384. 
The second change is implemented as per R5-192737


Before change

      function f_NR_38508_RRCSetup(NR_CellId_Type p_NR_CellId,

                               RRC_TransactionIdentifier p_RRC_TI := tsc_NR_RRC_TI_Def) runs on NR_BASE_PTC return template(value) DL_CCCH_Message

  {

    var template (value) SRB_ToAddModList v_SRB_ToAddModList := {cs_NR_SRB_ToAddMod(tsc_SRB1)};

    var template (value) SecurityConfig v_SecurityConfig := cs_38508_SecurityConfig(cs_38508_SecurityAlgorithmConfig(f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()), master);

    var template (value) RadioBearerConfig v_RadioBearerConfig := cs_38508_RadioBearerConfigDef(v_SRB_ToAddModList, omit, omit, v_SecurityConfig); //RadioBearerConfig with condition SRB1

    var template (value) MAC_CellGroupConfig v_MAC_CellGroupConfig := f_NR_CellInfo_GetMAC_CellGroupConfig(p_NR_CellId);

    var template (value) PhysicalCellGroupConfig v_PhysicalCellGroupConfig := f_NR_CellInfo_GetPhysicalCellGroupConfig(p_NR_CellId);

    var template (value) SpCellConfig v_SpCellConfig := f_NR_GetSpCellConfigDef(p_NR_CellId);

    var template(value) CellGroupConfig v_CellGroupConfig := cs_38508_CellGroupConfig(tsc_NR_CellGroupId_MCG, //@sic R5-190261 sic@

                                                                                      {cs_38508_RLC_BearerConfig_SRB(tsc_SRB1)}, //@sic R5-190360 sic@

                                                                                      -,

                                                                                      v_MAC_CellGroupConfig,

                                                                                      v_PhysicalCellGroupConfig,

                                                                                      v_SpCellConfig);

    return cs_38508_RRCSetup(p_RRC_TI, v_RadioBearerConfig, v_CellGroupConfig);

  }
After change
  function f_NR_38508_RRCSetup(NR_CellId_Type p_NR_CellId,

                               RRC_TransactionIdentifier p_RRC_TI := tsc_NR_RRC_TI_Def) runs on NR_BASE_PTC return template(value) DL_CCCH_Message

  {

    var template (value) SRB_ToAddModList v_SRB_ToAddModList := {cs_NR_SRB_ToAddMod(tsc_SRB1)};

    var template (value) SecurityConfig v_SecurityConfig := cs_38508_SecurityConfig(cs_38508_SecurityAlgorithmConfig(f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()), master);

    var template (value) RadioBearerConfig v_RadioBearerConfig := cs_38508_RadioBearerConfigDef(v_SRB_ToAddModList, omit, omit, omit); //RadioBearerConfig with condition SRB1

    var template (value) MAC_CellGroupConfig v_MAC_CellGroupConfig := f_NR_CellInfo_GetMAC_CellGroupConfig(p_NR_CellId);

    var template (value) PhysicalCellGroupConfig v_PhysicalCellGroupConfig := f_NR_CellInfo_GetPhysicalCellGroupConfig(p_NR_CellId);

    var template (value) SpCellConfig v_SpCellConfig := f_NR_GetSpCellConfigDef(p_NR_CellId);

    var template(value) CellGroupConfig v_CellGroupConfig := cs_38508_CellGroupConfig(tsc_NR_CellGroupId_MCG, //@sic R5-190261 sic@

                                                                                      {cs_38508_RLC_BearerConfig_SRB (tsc_SRB1, -, cs_38508_LogicalChannelConfig_DRB)},, //@sic R5-190360 sic@

                                                                                      -,

                                                                                      v_MAC_CellGroupConfig,

                                                                                      v_PhysicalCellGroupConfig,

                                                                                      v_SpCellConfig);

    return cs_38508_RRCSetup(p_RRC_TI, v_RadioBearerConfig, v_CellGroupConfig);

  }
Change 12
	Function name
	fl_NR_DciDlInfo_Init()

	Reason for change
	The current DL frequency resource allocation as per the test model allocated 5 PRB for SI-RNTI transmissionsm, this is not sufficient to transport the SIB1 contents. 

	Summary of change
	Adjust the PRB allocation for SI-RNTI to 7 and reduce the other allocations accordingly, as was agreed at RAN5#82.

	TTCN module
	NR_DCI_Configuration

	MCC160 Comment
	Implemented as according to R5-192813


Before change

function fl_NR_DciDlInfo_Init(NR_PhysicalParameters_Type p_PhysicalParameters,

                                template (value) NR_DciFormat_1_X_SpecificInfo_Type p_DciFormatAndParams,

                                template (value) NR_RedundancyVersionList_Type p_RedundancyVersionList)

    return template (value) NR_DciDlInfo_Type

    {

…………………………

case (Format_1_0, Format_1_1) {   /* UE-specific search space (C-RNTI, CS-RNTI(s)) or

                                           Type1-PDCCH common search space for scheduling of Msg4 of RACH procedure (TC-RNTI) */

        v_FreqDomainResourceAssignmentDL := cs_NR_FreqDomainResourceAssignmentDL_Automatic(6, v_MaxRbCnt-6);            /* according to 38.523-3 Table 7.1.2.2.3.1-1; may be changed dynamically during a test case */

        v_HarqProcessConfig := cs_NR_HarqProcessConfig_AnyProcess;                                                      /* may be changed dynamically during a test case */

        v_ModulationScheme := qam64;                                                                                    /* up to 64QAM only per default */

        if (v_IsDciFormat_1_1 and match(qam256, v_PDSCH_Config.mcs_Table)) {

          v_ModulationScheme := qam256;                                                                                 /* mcs-Table given by PDSCH-Config is set to '256QAM' AND DCI format 1_1

                                                                                                                           => MCS index table 2 with modulation scheme up to 256QAM */

        }

      }

      case (Format_1_0_P_RNTI) {        /* Type2-PDCCH common search space for scheduling of Paging messages (P-RNTI) */

        v_FreqDomainResourceAssignmentDL := cs_NR_FreqDomainResourceAssignmentDL_Automatic(5, 1);                       /* according to 38.523-3 Table 7.1.2.2.3.1-1 */

        v_HarqProcessConfig := cs_NR_HarqProcessConfig_None;

        v_ModulationScheme := qpsk;                                                                                     /* 38.214 clause 5.1.3.1:

                                                                                                                           The UE is not expected to decode a PDSCH scheduled with P-RNTI, RA-RNTI, SI-RNTI and Qm > 2

                                                                                                                           (Qm=2 corresponds to QPSK acc. 38.211 Table 7.3.1.2-1) */

      }

      case (Format_1_0_SI_RNTI) {       /* Type0-PDCCH common search space for scheduling of SIB1 (SI-RNTI) or

                                           Type0A-PDCCH common search space for scheduling of other system information (SI-RNTI) */

        v_FreqDomainResourceAssignmentDL := cs_NR_FreqDomainResourceAssignmentDL_Automatic(0, 5);                       /* according to 38.523-3 Table 7.1.2.2.3.1-1 */

        v_HarqProcessConfig := cs_NR_HarqProcessConfig_Broadcast;

        v_ModulationScheme := qpsk;                                                                                     /* 38.214 clause 5.1.3.1:

                                                                                                                           The UE is not expected to decode a PDSCH scheduled with P-RNTI, RA-RNTI, SI-RNTI and Qm > 2

                                                                                                                           (Qm=2 corresponds to QPSK acc. 38.211 Table 7.3.1.2-1) */

      }
………….

}
After change
function fl_NR_DciDlInfo_Init(NR_PhysicalParameters_Type p_PhysicalParameters,

                                template (value) NR_DciFormat_1_X_SpecificInfo_Type p_DciFormatAndParams,

                                template (value) NR_RedundancyVersionList_Type p_RedundancyVersionList)

    return template (value) NR_DciDlInfo_Type

    {

…………………………

    select union (valueof(p_DciFormatAndParams)) {

      case (Format_1_0, Format_1_1) {   /* UE-specific search space (C-RNTI, CS-RNTI(s)) or

                                           Type1-PDCCH common search space for scheduling of Msg4 of RACH procedure (TC-RNTI) */

        v_FreqDomainResourceAssignmentDL := cs_NR_FreqDomainResourceAssignmentDL_Automatic(7, v_MaxRbCnt-7);            /* according to 38.523-3 Table 7.1.2.2.3.1-1; may be changed dynamically during a test case */

        v_HarqProcessConfig := cs_NR_HarqProcessConfig_AnyProcess;                                                      /* may be changed dynamically during a test case */

        v_ModulationScheme := qam64;                                                                                    /* up to 64QAM only per default */

        if (v_IsDciFormat_1_1 and match(qam256, v_PDSCH_Config.mcs_Table)) {

          v_ModulationScheme := qam256;                                                                                 /* mcs-Table given by PDSCH-Config is set to '256QAM' AND DCI format 1_1

                                                                                                                           => MCS index table 2 with modulation scheme up to 256QAM */

        }

      }

      case (Format_1_0_P_RNTI) {        /* Type2-PDCCH common search space for scheduling of Paging messages (P-RNTI) */

        v_FreqDomainResourceAssignmentDL := cs_NR_FreqDomainResourceAssignmentDL_Automatic(7, 1);                       /* according to 38.523-3 Table 7.1.2.2.3.1-1 */

        v_HarqProcessConfig := cs_NR_HarqProcessConfig_None;

        v_ModulationScheme := qpsk;                                                                                     /* 38.214 clause 5.1.3.1:

                                                                                                                           The UE is not expected to decode a PDSCH scheduled with P-RNTI, RA-RNTI, SI-RNTI and Qm > 2

                                                                                                                           (Qm=2 corresponds to QPSK acc. 38.211 Table 7.3.1.2-1) */

      }

      case (Format_1_0_SI_RNTI) {       /* Type0-PDCCH common search space for scheduling of SIB1 (SI-RNTI) or

                                           Type0A-PDCCH common search space for scheduling of other system information (SI-RNTI) */

        v_FreqDomainResourceAssignmentDL := cs_NR_FreqDomainResourceAssignmentDL_Automatic(0, 6);                       /* according to 38.523-3 Table 7.1.2.2.3.1-1 */

        v_HarqProcessConfig := cs_NR_HarqProcessConfig_Broadcast;

        v_ModulationScheme := qpsk;                                                                                     /* 38.214 clause 5.1.3.1:

                                                                                                                           The UE is not expected to decode a PDSCH scheduled with P-RNTI, RA-RNTI, SI-RNTI and Qm > 2

                                                                                                                           (Qm=2 corresponds to QPSK acc. 38.211 Table 7.3.1.2-1) */

      }

      case (Format_1_0_RA_RNTI) {

        v_FreqDomainResourceAssignmentDL := cs_NR_FreqDomainResourceAssignmentDL_Automatic(7, v_MaxRbCnt-7);            /* according to 38.523-3 Table 7.1.2.2.3.1-1 */

        v_HarqProcessConfig := cs_NR_HarqProcessConfig_None;

        v_ModulationScheme := qpsk;                                                                                     /* 38.214 clause 5.1.3.1:

                                                                                                                           The UE is not expected to decode a PDSCH scheduled with P-RNTI, RA-RNTI, SI-RNTI and Qm > 2

                                                                                                                           (Qm=2 corresponds to QPSK acc. 38.211 Table 7.3.1.2-1) */

      }

      case else {

        FatalError(__FILE__, __LINE__, "unknown or invalid DCI format");

      }

    }
}
…………

}

Change 13
	Function name
	f_NR_InitSSB()

	Reason for change
	The incorrect length bitmap for “SSBPositionsInBurst” is being sued for some NR bands.

	Summary of change
	Correct the checking according to 38.508-1

	TTCN module
	NR_SysInfoTemplates

	MCC160 Comment
	Accepted


Before change

    function f_NR_InitSSB(FreqBandIndicatorNR  p_FrequencyBandIndicator) return bitstring

  { // @sic R5-187673 sic@

    var bitstring v_SSB;

    var boolean v_FR1_TDD := f_NR_IsBandFR1(p_FrequencyBandIndicator) and not(f_NR_IsBandFDD((p_FrequencyBandIndicator)));

    var boolean v_FR1_FDD := f_NR_IsBandFR1(p_FrequencyBandIndicator) and f_NR_IsBandFDD(p_FrequencyBandIndicator);

    var NR_SS_BlockPattern_Type v_SS_BlockPattern := f_NR_GetBlockPattern(p_FrequencyBandIndicator);

    //Value of SSB position in burst acc to 38.508-1 Table 4.6.3-129: ServingCellConfigCommon and Table 4.6.3-56: MeasObjectNR

    if ((f_NR_IsBAndBelow3GHz(p_FrequencyBandIndicator) and (v_FR1_FDD or not(v_SS_BlockPattern == caseC))) or (f_NR_IsBAndBelow2_4GHz(p_FrequencyBandIndicator) and v_FR1_FDD)) {

      //(FREQ<=3GHz AND (FR1_FDD OR NOT CASE_C)) OR (FREQ<=2.4GHz AND FR1_TDD)

      v_SSB := '0100'B;

    }

    else if ((not f_NR_IsBAndBelow3GHz(p_FrequencyBandIndicator) and f_NR_IsBandFR1(p_FrequencyBandIndicator)) or (not f_NR_IsBAndBelow2_4GHz(p_FrequencyBandIndicator) and v_FR1_TDD and (v_SS_BlockPattern == caseC))) {

      //(FREQ>3GHz AND FR1) OR (FREQ>2.4GHz AND FR1_TDD AND CASE_C)

      v_SSB := '01000000'B;

    } else {

      // FR2 frequency > 6GHz

      v_SSB := '0100000000000000000000000000000000000000000000000000000000000000'B;

    }

    return v_SSB;

  }
After change
  function f_NR_InitSSB(FreqBandIndicatorNR  p_FrequencyBandIndicator) return bitstring

  { // @sic R5-187673 sic@

    var bitstring v_SSB;

    var boolean v_FR1_TDD := f_NR_IsBandFR1(p_FrequencyBandIndicator) and not(f_NR_IsBandFDD((p_FrequencyBandIndicator)));

    var boolean v_FR1_FDD := f_NR_IsBandFR1(p_FrequencyBandIndicator) and f_NR_IsBandFDD(p_FrequencyBandIndicator);

    var NR_SS_BlockPattern_Type v_SS_BlockPattern := f_NR_GetBlockPattern(p_FrequencyBandIndicator);

    //Value of SSB position in burst acc to 38.508-1 Table 4.6.3-129: ServingCellConfigCommon and Table 4.6.3-56: MeasObjectNR

    if ((f_NR_IsBAndBelow3GHz(p_FrequencyBandIndicator) and (v_FR1_FDD or not(v_SS_BlockPattern == caseC))) or (f_NR_IsBAndBelow2_4GHz(p_FrequencyBandIndicator) and v_FR1_TDD)) {

      //(FREQ<=3GHz AND (FR1_FDD OR NOT CASE_C)) OR (FREQ<=2.4GHz AND FR1_TDD)

      v_SSB := '0100'B;

    }

    else if ((not f_NR_IsBAndBelow3GHz(p_FrequencyBandIndicator) and f_NR_IsBandFR1(p_FrequencyBandIndicator)) or (not f_NR_IsBAndBelow2_4GHz(p_FrequencyBandIndicator) and v_FR1_TDD and (v_SS_BlockPattern == caseC))) {

      //(FREQ>3GHz AND FR1) OR (FREQ>2.4GHz AND FR1_TDD AND CASE_C)

      v_SSB := '01000000'B;

    } else {

      // FR2 frequency > 6GHz

      v_SSB := '0100000000000000000000000000000000000000000000000000000000000000'B;

    }

    return v_SSB;

  }
Change 14
	Function name
	f_NR5GC_RRC_Idle_Steps5_15

	Reason for change
	5GS Mobile Identity is in format TLV in REGISTRATION ACCEPT message

	Summary of change
	Set IEI for 5GS Mobile Identity

	TTCN module
	NR5GC_NASSteps

	MCC160 Comment
	Accepted in principle, but iei is ‘77’O


Before change

    function f_NR5GC_RRC_Idle_Steps5_15 (inout GMM_MobilityInfo p_GMM_MobilityInfo,

                                       NR_CellId_Type p_CellId,

                                       NG_NAS_MSG_Indication_Type p_ReceivedMsg,

                                       NAS_PlmnId p_PLMN,

                                       NR_TESTMODE_STATE_Type p_TestMode,

                                       TypeOfRegistration p_RegType := Initial_Secure)  runs on NR5GC_PTC

  {

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    var TrackingAreaCode v_TAC := f_NR_CellInfo_GetTAC (p_CellId);

    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (p_CellId);

    var template (value) NG_MobileIdentity v_GUTIToSend := f_NG_GutiParameters2MobileIdentity (omit, p_PLMN, v_GutiParams);

    var template (value) NG_TrackingAreaIdList v_TAIList := cs_NG_TAIListNonConsecutive(p_PLMN, {bit2oct(v_TAC)});

    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB1; // No SRB2 so must be on SRB1

    // Steps 5 - 13

    f_NR5GC_RRC_Idle_Steps5_13 (p_GMM_MobilityInfo, p_CellId, p_ReceivedMsg, p_PLMN, p_TestMode, p_RegType);

    // Step 14

    // Registration Accept

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,

                                                   v_GUTIToSend,

                                                   v_TAIList);

    SRB.send(cas_NR_SRB_NasPdu_REQ(p_CellId, v_SRB, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    // Step 15

    // No SRB2 so must be on SRB1

    SRB.receive(car_NR_SRB_NasPdu_IND(p_CellId, v_SRB, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;

    if (not match (v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg, cr_NG_REGISTRATION_COMPLETE)) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Complete Message Failed");

    }
After change
  function f_NR5GC_RRC_Idle_Steps5_15 (inout GMM_MobilityInfo p_GMM_MobilityInfo,

                                       NR_CellId_Type p_CellId,

                                       NG_NAS_MSG_Indication_Type p_ReceivedMsg,

                                       NAS_PlmnId p_PLMN,

                                       NR_TESTMODE_STATE_Type p_TestMode,

                                       TypeOfRegistration p_RegType := Initial_Secure)  runs on NR5GC_PTC

  {

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    var TrackingAreaCode v_TAC := f_NR_CellInfo_GetTAC (p_CellId);

    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (p_CellId);

    var template (value) NG_MobileIdentity v_GUTIToSend := f_NG_GutiParameters2MobileIdentity ('2C'O, p_PLMN, v_GutiParams);

    var template (value) NG_TrackingAreaIdList v_TAIList := cs_NG_TAIListNonConsecutive(p_PLMN, {bit2oct(v_TAC)});

    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB1; // No SRB2 so must be on SRB1

    // Steps 5 - 13

    f_NR5GC_RRC_Idle_Steps5_13 (p_GMM_MobilityInfo, p_CellId, p_ReceivedMsg, p_PLMN, p_TestMode, p_RegType);

    // Step 14

    // Registration Accept

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,

                                                   v_GUTIToSend,

                                                   v_TAIList);

    SRB.send(cas_NR_SRB_NasPdu_REQ(p_CellId, v_SRB, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    // Step 15

    // No SRB2 so must be on SRB1

    SRB.receive(car_NR_SRB_NasPdu_IND(p_CellId, v_SRB, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;

    if (not match (v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg, cr_NG_REGISTRATION_COMPLETE)) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Complete Message Failed");

    }
Change 15
	Function name
	f_NR5GC_PDUSessionEstablishment()

	Reason for change
	1. Expected NSSAI and Adiitional Information could be ommitted in PDU SESSION ESTABLISHMENT REQUEST

2. No logical channel ID is included in RLCBearer configuration for DRB

	Summary of change
	1. Set Expected NSSAI and Additional Information to *

2. Pass logical chanel ID for RlcBearerConfig (see change 8)

	TTCN module
	NR5GC_NASSteps

	MCC160 Comment
	1. Accepted
2. Not Needed.  Code changed due to implementation of multi PDU sessions (R5-192740)


Before change

      function f_NR5GC_PDUSessionEstablishment (NR_CellId_Type p_CellId,

                                            NR_RadioBearerId_Type p_SRB := tsc_NR_RbId_SRB2,

                                            template (value) SDAP_Config p_SDAPConfig := cs_SDAP_Config,

                                            template S_NSSAI_Type p_ExpectedS_NSSAI := ?,

                                            template DNN p_ExpectedDNN := *,

                                            template (value) SSC_Mode p_SSC_Mode := cs_SSC_Mode(-, '001'B),

                                            template (omit) DNN p_DNN := omit,

                                            template (value) QoS_Rules p_QoS_Rules := cs_QoS_Rules ({cs_QoS_Rule(int2bit(1,6))}),

                                            template (value) Session_AMBR p_Session_AMBR := cs_Session_AMBR ('06'O, '05'O, '0004'O, '05'O, '0004'O),

                                            template (omit) S_NSSAI_Type p_S_NSSAI := omit,

                                            template (omit) QoSFlowDescr p_QoSFlowDescr := cs_QoSFlowDescr1,

                                            template (present) PDU_SessionId p_PDU_SessionId := ?,

                                            template ProcedureTransactionIdentifier p_PTI := omit,

                                            template (omit) PDU_SessionType p_PDU_SessionType := omit,

                                            template SSC_Mode p_ExpectedSSC_Mode := ?,

                                            template NG_UE_SM_Cap p_UECap := ?,

                                            template MaxNumPacketFilters p_MaxNumPacketFilters := ?,

                                            template IntegrityProtMaxDataRate p_IntegrityProtMaxDataRate := ?,

                                            template AlwaysOnPDUSessionReq p_AlwaysOnPDUSessionReq := ?,

                                            template SM_PDU_DN_RequestContainer p_PDUReq := ?,

                                            template ExtdProtocolConfigOptions p_ExtdPCO := ?,

                                            template PDU_SessionId p_OldPDU_SessionId := ?,

                                            template NG_Request_Type p_RequestType := ?,

                                            template AdditionalInformation p_AdditionalInfo := ?,

                                            template (omit) GMM_GSM_Cause p_Cause := omit,

                                            template (omit) GPRS_Timer p_RQTimer := omit,

                                            template (omit) MappedEPSBearerContexts p_MappedEPSBearerContexts := omit,

                                            template (omit) EAP_Message p_EAP := omit,

                                            template (omit) GPRS_Timer3 p_BackOff := omit

                                            ) runs on NR5GC_PTC

  {
    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var template (value) NG_NAS_DL_Pdu_Type v_PiggyBackedMsgToSend;

    var GSM_MobilityInfo v_GSM_MobilityInfo;

    var template (value) RadioBearerConfig v_RadioBearerConfig;

    var template (value) CellGroupConfig v_CellGroupConfig;

    var template (omit) RRCReconfiguration_v1530_IEs v_V1530Ext;

    var template (value) NR_RadioBearerList_Type v_SSConfig;

    var template (omit) SRB_ToAddModList v_SRBToAddModList := omit;

    var integer v_NoOfDRBs := f_NR5GC_MobileInfo_GetNoOfDRBs(); // Get number of already configured DRBs

    var integer v_NewDRBId := v_NoOfDRBs + 1;                   // this PDU session will use the next DRB

    var template (value) NR_RadioBearerId_Type v_NR_RadioBearerId := crs_NR_RadioBearerId_DRB(v_NewDRBId);

    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(p_CellId);

    var template (value) NR_RlcBearerConfig_Type v_RlcBearerConfig := cs_NR_RlcBearerConfig_AM(v_IsFR1);

    var template(value) NR_SDAP_Configuration_Type v_NR_SDAP_Configuration;

    var PLMN_Identity v_ASN_PLMN := f_NR_CellInfo_GetPLMN (p_CellId);

    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);

    var template (value) SDAP_Config v_SDAPConfig := p_SDAPConfig; //@sic R5-190720 sic@

……………….

}
After change
  function f_NR5GC_PDUSessionEstablishment (NR_CellId_Type p_CellId,

                                            NR_RadioBearerId_Type p_SRB := tsc_NR_RbId_SRB2,

                                            template (value) SDAP_Config p_SDAPConfig := cs_SDAP_Config,

                                            template S_NSSAI_Type p_ExpectedS_NSSAI := *,

                                            template DNN p_ExpectedDNN := *,

                                            template (value) SSC_Mode p_SSC_Mode := cs_SSC_Mode(-, '001'B),

                                            template (omit) DNN p_DNN := omit,

                                            template (value) QoS_Rules p_QoS_Rules := cs_QoS_Rules ({cs_QoS_Rule(int2bit(1,6))}),

                                            template (value) Session_AMBR p_Session_AMBR := cs_Session_AMBR ('06'O, '05'O, '0004'O, '05'O, '0004'O),

                                            template (omit) S_NSSAI_Type p_S_NSSAI := omit,

                                            template (omit) QoSFlowDescr p_QoSFlowDescr := cs_QoSFlowDescr1,

                                            template (present) PDU_SessionId p_PDU_SessionId := ?,

                                            template ProcedureTransactionIdentifier p_PTI := omit,

                                            template (omit) PDU_SessionType p_PDU_SessionType := omit,

                                            template SSC_Mode p_ExpectedSSC_Mode := ?,

                                            template NG_UE_SM_Cap p_UECap := ?,

                                            template MaxNumPacketFilters p_MaxNumPacketFilters := ?,

                                            template IntegrityProtMaxDataRate p_IntegrityProtMaxDataRate := ?,

                                            template AlwaysOnPDUSessionReq p_AlwaysOnPDUSessionReq := ?,

                                            template SM_PDU_DN_RequestContainer p_PDUReq := ?,

                                            template ExtdProtocolConfigOptions p_ExtdPCO := ?,

                                            template PDU_SessionId p_OldPDU_SessionId := ?,

                                            template NG_Request_Type p_RequestType := ?,

                                            template AdditionalInformation p_AdditionalInfo := *,

                                            template (omit) GMM_GSM_Cause p_Cause := omit,

                                            template (omit) GPRS_Timer p_RQTimer := omit,

                                            template (omit) MappedEPSBearerContexts p_MappedEPSBearerContexts := omit,

                                            template (omit) EAP_Message p_EAP := omit,

                                            template (omit) GPRS_Timer3 p_BackOff := omit

                                            ) runs on NR5GC_PTC

  {
    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var template (value) NG_NAS_DL_Pdu_Type v_PiggyBackedMsgToSend;

    var GSM_MobilityInfo v_GSM_MobilityInfo;

    var template (value) RadioBearerConfig v_RadioBearerConfig;

    var template (value) CellGroupConfig v_CellGroupConfig;

    var template (omit) RRCReconfiguration_v1530_IEs v_V1530Ext;

    var template (value) NR_RadioBearerList_Type v_SSConfig;

    var template (omit) SRB_ToAddModList v_SRBToAddModList := omit;

    var integer v_NoOfDRBs := f_NR5GC_MobileInfo_GetNoOfDRBs(); // Get number of already configured DRBs

    var integer v_NewDRBId := v_NoOfDRBs + 1;                   // this PDU session will use the next DRB

    var template (value) NR_RadioBearerId_Type v_NR_RadioBearerId := crs_NR_RadioBearerId_DRB(v_NewDRBId);

    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(p_CellId);

    var template (value) NR_RlcBearerConfig_Type v_RlcBearerConfig := cs_NR_RlcBearerConfig_AM(v_IsFR1, -, f_NR_LogicalChannelId_DRB(v_NewDRBId));   
    var template(value) NR_SDAP_Configuration_Type v_NR_SDAP_Configuration;

    var PLMN_Identity v_ASN_PLMN := f_NR_CellInfo_GetPLMN (p_CellId);

    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);

    var template (value) SDAP_Config v_SDAPConfig := p_SDAPConfig; //@sic R5-190720 sic@

……………….

}
Change 16
	Function name
	Template cs_PeriodicityAndOffsetSl20 

	Reason for change
	Please refer R5-192274 

	Summary of change
	Changes implemeneted as per R5-192274

	TTCN module
	NR_RRC_Templates

	MCC160 Comment
	Accepted implemented as per R5-192274


Before change

 template(value) SchedulingRequestResourceConfig.periodicityAndOffset cs_PeriodicityAndOffsetSl20 :=

 { sl20 := 0};
After change
   template(value) SchedulingRequestResourceConfig.periodicityAndOffset cs_PeriodicityAndOffsetSl20 :=

 { sl20 := 9 };
Change 17
	Function name
	Template cs_NG_NetworkFeatureSupport_Def 

	Reason for change
	IE length is incorect 

	Summary of change
	Corrected the length

	TTCN module
	NG_NAS_Templates

	MCC160 Comment
	Accepted


Before change

  template (value) NG_NetworkFeatureSupport cs_NG_NetworkFeatureSupport_Def :=

  {                       /* 24.501 cl 9.11.3.5 */

    iei                    := '64'O, /* present in case of TV; omit in case of V */

    iel                    := '01'O, /* present in case of LV or TLV; omit in case of V */

    mpsi                   := '0'B,

    iwk_N26                := '0'B,

    emf                    := '00'B,

    emc                    := '00'B,

    imsVoPS_n3GPP          := '0'B,

    imsVoPS_3GPP           := '1'B,

    spareBits              := tsc_Spare6,

    mcsi                   := '0'B,

    emcn3                  := '0'B,

    spare                  := omit

  };
After change
  template (value) NG_NetworkFeatureSupport cs_NG_NetworkFeatureSupport_Def :=

  {                       /* 24.501 cl 9.11.3.5 */

    iei                    := '64'O, /* present in case of TV; omit in case of V */

    iel                    := '02'O, /* present in case of LV or TLV; omit in case of V */

    mpsi                   := '0'B,

    iwk_N26                := '0'B,

    emf                    := '00'B,

    emc                    := '00'B,

    imsVoPS_n3GPP          := '0'B,

    imsVoPS_3GPP           := '1'B,

    spareBits              := tsc_Spare6,

    mcsi                   := '0'B,

    emcn3                  := '0'B,

    spare                  := omit

  };  

Change 18
	Function name
	Template cs_RegistrationResult

	Reason for change
	IE length is incorect 

	Summary of change
	Corrected the length

	TTCN module
	NG_NAS_Templates


	MCC160 Comment
	Accepted


Before change

    template (value) RegistrationResult cs_RegistrationResult (B3_Type p_Result,

                                                             B1_Type p_SMS) :=

  {                                /* 24.501 cl. 9.11.3.6 */

    iel         := '02'O,          /* present in case of LV or TLV; omit in case of V */

    spare       := tsc_Spare4,

    smsAllowed  := p_SMS,

    resultValue := p_Result

  };
After change
    template (value) RegistrationResult cs_RegistrationResult (B3_Type p_Result,

                                                             B1_Type p_SMS) :=

  {                                /* 24.501 cl. 9.11.3.6 */

    iel         := '01'O,          /* present in case of LV or TLV; omit in case of V */

    spare       := tsc_Spare4,

    smsAllowed  := p_SMS,

    resultValue := p_Result

  };
Change 19
	Function name
	Template cs_ABBA

	Reason for change
	cs_ABBA does not accommodate for different format of  IEI i.e. LV and TLV

	Summary of change
	Intrduced a new parameter in cs_ABBA to accommodate the different formats of IEI. Passed ‘omit’ in AuthenticationRequest message calls to cs_ABBA as it ‘LV’ format there

	TTCN module
	NG_NAS_Templates, NG_NASTemplateFunctions


	MCC160 Comment
	Accepted


Before change

      template (value) ABBA cs_ABBA (octetstring p_ABBA, Type4Length_Type p_Length := '02'O) :=

  {                              /* 24.501 cl. 9.11.3.10 */

    iei        := '38'O,

    iel        := p_Length,

    abbaValue  := p_ABBA

  };
NG_NASTemplateFunctions.ttcn

function f_Get_5GAKA_AuthenticationReqMsg(inout NG_NAS_SecurityParams_Type p_SecurityParams,

                                   NAS_PlmnId p_PLMN) return template (value) NG_NAS_DL_Message_Type

  {

    var template (value) NG_NAS_DL_Message_Type v_NASMsg;

    // Evaluate Authentication parameters and generate new keys

    p_SecurityParams := f_NG_NAS_AuthenticationInit(p_SecurityParams, p_PLMN);

    v_NASMsg := cs_NG_AUTHENTICATION_REQUEST (p_SecurityParams.KSIamf,

                                              cs_ABBA (p_SecurityParams.ABBA),

                                              cs_GMM_AuthRAND(p_SecurityParams.AuthParams.RandValue),

                                              cs_GSM_AUTN(p_SecurityParams.AuthParams.AUTN),

                                              omit);

    return v_NASMsg;

  }
function f_Get_EAP_AuthenticationReqMsg(inout NG_NAS_SecurityParams_Type p_SecurityParams,

                                          NAS_PlmnId p_PLMN) return template (value) NG_NAS_DL_Message_Type

  {

    var template (value) NG_NAS_DL_Message_Type v_NASMsg;

    var template (value) EAP_Message v_EAP;

    // Evaluate Authentication parameters and generate new keys

    p_SecurityParams := f_NG_EAP_AuthenticationInit(p_SecurityParams, p_PLMN, hex2str(px_IMSI_Def)); // FFS Is this all we need for SUPI??

    v_EAP := cs_EAP_Message (f_NG_EAP_ChallengeReq (p_SecurityParams, p_PLMN));

    v_NASMsg := cs_NG_AUTHENTICATION_REQUEST (p_SecurityParams.KSIamf,

                                              cs_ABBA (p_SecurityParams.ABBA),

                                              omit,

                                              omit,

                                              v_EAP);

    return v_NASMsg;

  }
After change
      template (value) ABBA cs_ABBA (octetstring p_ABBA, Type4Length_Type p_Length := '02'O, template (omit) IEI8_Type p_IEI := '38'O) :=

  {                              /* 24.501 cl. 9.11.3.10 */

    iei        := p_IEI,

    iel        := p_Length,

    abbaValue  := p_ABBA

  };
NG_NASTemplateFunctions.ttcn

function f_Get_5GAKA_AuthenticationReqMsg(inout NG_NAS_SecurityParams_Type p_SecurityParams,

                                   NAS_PlmnId p_PLMN) return template (value) NG_NAS_DL_Message_Type

  {

    var template (value) NG_NAS_DL_Message_Type v_NASMsg;

    // Evaluate Authentication parameters and generate new keys

    p_SecurityParams := f_NG_NAS_AuthenticationInit(p_SecurityParams, p_PLMN);

    v_NASMsg := cs_NG_AUTHENTICATION_REQUEST (p_SecurityParams.KSIamf,

                                              cs_ABBA (p_SecurityParams.ABBA, -, omit),

                                              cs_GMM_AuthRAND(p_SecurityParams.AuthParams.RandValue),

                                              cs_GSM_AUTN(p_SecurityParams.AuthParams.AUTN),

                                              omit);

    return v_NASMsg;

  }
function f_Get_EAP_AuthenticationReqMsg(inout NG_NAS_SecurityParams_Type p_SecurityParams,

                                          NAS_PlmnId p_PLMN) return template (value) NG_NAS_DL_Message_Type

  {

    var template (value) NG_NAS_DL_Message_Type v_NASMsg;

    var template (value) EAP_Message v_EAP;

    // Evaluate Authentication parameters and generate new keys

    p_SecurityParams := f_NG_EAP_AuthenticationInit(p_SecurityParams, p_PLMN, hex2str(px_IMSI_Def)); // FFS Is this all we need for SUPI??

    v_EAP := cs_EAP_Message (f_NG_EAP_ChallengeReq (p_SecurityParams, p_PLMN));

    v_NASMsg := cs_NG_AUTHENTICATION_REQUEST (p_SecurityParams.KSIamf,

                                              cs_ABBA (p_SecurityParams.ABBA, -, omit),

                                              omit,

                                              omit,

                                              v_EAP);

    return v_NASMsg;

  }
Change 20
	Function name
	Template cs_NR_PUSCH_ConfigDef 

	Reason for change
	Please refer R5-192735

	Summary of change
	Please refer R5-192735

	TTCN module
	NR_RRC_Templates

	MCC160 Comment
	Accepted implemented as per R5-192735


Before change

   template (value) PUSCH_Config cs_NR_PUSCH_ConfigDef(template (omit) integer p_DataScramblingIdentityPUSCH := omit,

                                                      template (omit) PUSCH_Config.txConfig p_TxConfig := omit,

                                                      template (omit) PUSCH_Config.dmrs_UplinkForPUSCH_MappingTypeB p_DMRS_UplinkForPUSCH_MappingTypeB,

                                                      template (omit) PUSCH_PowerControl  p_PUSCH_PowerControl := cs_38508_PUSCH_PowerControl,

                                                      template (omit) PUSCH_Config.resourceAllocation p_ResourceAllocation := resourceAllocationType1,

                                                      template (omit) PUSCH_Config.mcs_Table p_Mcs_Table := omit,

                                                      template (omit) PUSCH_Config.mcs_TableTransformPrecoder p_Mcs_TableTransformPrecoder := omit,

                                                      template (omit) PUSCH_Config.transformPrecoder p_TransformPrecoder := omit,

                                                      template (omit) PUSCH_Config.codebookSubset p_CodebookSubset := nonCoherent,

                                                      template (omit) PUSCH_Config.maxRank  p_MaxRank := 2,

                                                      template (omit) PUSCH_Config.uci_OnPUSCH p_Uci_OnPUSCH := cs_NR_Uci_OnPUSCH_Setup(cs_38508_UCI_OnPUSCH)) :=

  { // @sic R5-187664: p_DataScramblingIdentityPUSCH := omit, p_TxConfig := omit sic@

    /* @status    APPROVED (ENDC) */

    /* @sic R5-190791: p_TransformPrecoder:=omit, p_Mcs_Table:=omit, p_Mcs_TableTransformPrecoder:=omit per default sic@ */

    dataScramblingIdentityPUSCH       := p_DataScramblingIdentityPUSCH,

    txConfig                          := p_TxConfig,

    dmrs_UplinkForPUSCH_MappingTypeA  := omit,
    dmrs_UplinkForPUSCH_MappingTypeB  := p_DMRS_UplinkForPUSCH_MappingTypeB,

    pusch_PowerControl                := p_PUSCH_PowerControl,

    frequencyHopping                  := omit,

    frequencyHoppingOffsetLists       := omit,

    resourceAllocation                := p_ResourceAllocation,

    pusch_TimeDomainAllocationList    := omit,

    pusch_AggregationFactor           := omit,

    mcs_Table                         := p_Mcs_Table,

    mcs_TableTransformPrecoder        := p_Mcs_TableTransformPrecoder,

    transformPrecoder                 := p_TransformPrecoder,

    codebookSubset                    := p_CodebookSubset,

    maxRank                           := p_MaxRank,

    rbg_Size                          := omit,

    uci_OnPUSCH                       := p_Uci_OnPUSCH,

    tp_pi2BPSK                        := omit

  };
After change
    template (value) PUSCH_Config cs_NR_PUSCH_ConfigDef(template (omit) integer p_DataScramblingIdentityPUSCH := omit,

                                                      template (omit) PUSCH_Config.txConfig p_TxConfig := omit,

                                                      template (omit) PUSCH_Config.dmrs_UplinkForPUSCH_MappingTypeB p_DMRS_UplinkForPUSCH_MappingTypeB,

                                                      template (omit) PUSCH_PowerControl  p_PUSCH_PowerControl := cs_38508_PUSCH_PowerControl,

                                                      template (omit) PUSCH_Config.resourceAllocation p_ResourceAllocation := resourceAllocationType1,

                                                      template (omit) PUSCH_Config.mcs_Table p_Mcs_Table := omit,

                                                      template (omit) PUSCH_Config.mcs_TableTransformPrecoder p_Mcs_TableTransformPrecoder := omit,

                                                      template (omit) PUSCH_Config.transformPrecoder p_TransformPrecoder := omit,

                                                      template (omit) PUSCH_Config.codebookSubset p_CodebookSubset := nonCoherent,

                                                      template (omit) PUSCH_Config.maxRank  p_MaxRank := 2,

                                                      template (omit) PUSCH_Config.uci_OnPUSCH p_Uci_OnPUSCH := cs_NR_Uci_OnPUSCH_Setup(cs_38508_UCI_OnPUSCH)) :=

  { // @sic R5-187664: p_DataScramblingIdentityPUSCH := omit, p_TxConfig := omit sic@

    /* @status    APPROVED (ENDC) */

    /* @sic R5-190791: p_TransformPrecoder:=omit, p_Mcs_Table:=omit, p_Mcs_TableTransformPrecoder:=omit per default sic@ */

    dataScramblingIdentityPUSCH       := p_DataScramblingIdentityPUSCH,

    txConfig                          := p_TxConfig,

    dmrs_UplinkForPUSCH_MappingTypeA  := cs_NR_PUSCH_TimeDomainResourceAllocationTypeA,
    dmrs_UplinkForPUSCH_MappingTypeB  := omit,

    pusch_PowerControl                := p_PUSCH_PowerControl,

    frequencyHopping                  := omit,

    frequencyHoppingOffsetLists       := omit,

    resourceAllocation                := p_ResourceAllocation,

    pusch_TimeDomainAllocationList    := omit,

    pusch_AggregationFactor           := omit,

    mcs_Table                         := p_Mcs_Table,

    mcs_TableTransformPrecoder        := p_Mcs_TableTransformPrecoder,

    transformPrecoder                 := p_TransformPrecoder,

    codebookSubset                    := p_CodebookSubset,

    maxRank                           := p_MaxRank,

    rbg_Size                          := omit,

    uci_OnPUSCH                       := p_Uci_OnPUSCH,

    tp_pi2BPSK                        := omit

  };  

New template
template (value) PUSCH_Config.dmrs_UplinkForPUSCH_MappingTypeA cs_NR_PUSCH_TimeDomainResourceAllocationTypeA :=

  {

    setup := cs_38508_DMRS_UplinkConfig(pos1)

  };
Change 21
	Function name
	f_NR_IsBAndBelow2_4GHz

	Reason for change
	Band 41 frequency range is above 2.4 GHz

	Summary of change
	Kept the value of v_IsBelow2_4GHz as false

	TTCN module
	NR_RC_Templates

	MCC160 Comment
	Accepted, corrected also for n7 and n38


Before change

   function f_NR_IsBAndBelow2_4GHz ( FreqBandIndicatorNR p_FreqBandIndicatorNR ) return boolean

  {

    var boolean v_IsBelow2_4GHz := false;

    select(p_FreqBandIndicatorNR) {

      case( 5 ) { v_IsBelow2_4GHz := true; }

      case( 8 ) { v_IsBelow2_4GHz := true; }

      case( 12 ) { v_IsBelow2_4GHz := true; }

      case( 20 ) { v_IsBelow2_4GHz := true; }

      case( 70 ) { v_IsBelow2_4GHz := true; }

      case( 71 ) { v_IsBelow2_4GHz := true; }

      case( 1 ) { v_IsBelow2_4GHz := true; }

      case( 2 ) { v_IsBelow2_4GHz := true; }

      case( 3 ) { v_IsBelow2_4GHz := true; }

      case( 7 ) { v_IsBelow2_4GHz := true; }

      case( 25 ) { v_IsBelow2_4GHz := true; }

      case( 28 ) { v_IsBelow2_4GHz := true; }

      case( 66 ) { v_IsBelow2_4GHz := true; }

      case( 34 ) { v_IsBelow2_4GHz := true; }

      case( 51 ) { v_IsBelow2_4GHz := true; }

      case( 38 ) { v_IsBelow2_4GHz := true; }

      case( 39 ) { v_IsBelow2_4GHz := true; }

      case( 40 ) { v_IsBelow2_4GHz := true; }

      case( 41 ) { v_IsBelow2_4GHz := true; }
    }
    return v_IsBelow2_4GHz;

  }
After change
   function f_NR_IsBAndBelow2_4GHz ( FreqBandIndicatorNR p_FreqBandIndicatorNR ) return boolean

  {

    var boolean v_IsBelow2_4GHz := false;

    select(p_FreqBandIndicatorNR) {

      case( 5 ) { v_IsBelow2_4GHz := true; }

      case( 8 ) { v_IsBelow2_4GHz := true; }

      case( 12 ) { v_IsBelow2_4GHz := true; }

      case( 20 ) { v_IsBelow2_4GHz := true; }

      case( 70 ) { v_IsBelow2_4GHz := true; }

      case( 71 ) { v_IsBelow2_4GHz := true; }

      case( 1 ) { v_IsBelow2_4GHz := true; }

      case( 2 ) { v_IsBelow2_4GHz := true; }

      case( 3 ) { v_IsBelow2_4GHz := true; }

      case( 7 ) { v_IsBelow2_4GHz := true; }

      case( 25 ) { v_IsBelow2_4GHz := true; }

      case( 28 ) { v_IsBelow2_4GHz := true; }

      case( 66 ) { v_IsBelow2_4GHz := true; }

      case( 34 ) { v_IsBelow2_4GHz := true; }

      case( 51 ) { v_IsBelow2_4GHz := true; }

      case( 38 ) { v_IsBelow2_4GHz := true; }

      case( 39 ) { v_IsBelow2_4GHz := true; }

      case( 40 ) { v_IsBelow2_4GHz := true; }

      //case( 41 ) { v_IsBelow2_4GHz := true; }
    }

    return v_IsBelow2_4GHz;

  }  

Change 22
	Function name
	f_NR5GC_RRC_Idle_Steps5_9_AKA

	Reason for change
	The calls to f_NR_Authentication5G_AKA and f_NR_AuthenticationEAP_AKA do not handle the case when security context has already been established

	Summary of change
	Defined new variable v_SecurityHeaderTypeResponse which is populated based on whether the Reg_Type is Initial-Security or not and then passed into the call to f_NR_Authentication5G_AKA and f_NR_AuthenticationEAP_AKA 

	TTCN module
	NR5GC_NASSteps

	MCC160 Comment
	Accepted in principle but the Authentication Request should be sent integrity protected and ciphered if a security context has already been established


Before change

  function f_NR5GC_RRC_Idle_Steps5_9_AKA (inout GMM_MobilityInfo p_GMM_MobilityInfo,

                                           NR_CellId_Type p_CellId,

                                           NG_NAS_MSG_Indication_Type p_ReceivedMsg,

                                           NAS_PlmnId p_PLMN,

                                           TypeOfRegistration p_RegType := Initial_Secure)  runs on NR5GC_PTC return NasCount_Type

  {

    var template NAS_SecurityReturnType v_NAS_SecurityReturnValue;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg := p_ReceivedMsg;

    var NG_NAS_SecurityParams_Type v_SecurityParams;

    if (px_NAS_5GC_AuthenticationType == AKA_5G) {

      f_NR_Authentication5G_AKA(p_CellId, tsc_SHT_NoSecurityProtection, tsc_SHT_NoSecurityProtection, p_PLMN);

    } else {

      f_NR_AuthenticationEAP_AKA(p_CellId, tsc_SHT_NoSecurityProtection, tsc_SHT_NoSecurityProtection, p_PLMN);

    }

    // Step 8 - 9

    v_SecurityParams := f_NR5GC_Security_Get();

    // Do NAS Security Mode procedure

    v_NAS_SecurityReturnValue := f_NR_NASSecurityModeProcedure(p_CellId, v_SecurityParams, p_RegType, p_GMM_MobilityInfo);

    if (p_RegType == Initial_NoSecurity) {

      if (isvalue (v_NAS_SecurityReturnValue.NasMsg)) { // As first time Registration, Registration Req should be replayed

        // overwrite 2nd message received with the replayed msg as this will be the complete message, so it can be checked again

        v_ReceivedMsg.Pdu.PiggybackedPduList[0].Msg := valueof(v_NAS_SecurityReturnValue.NasMsg);

        if (not f_Check_NG_RegistrationReqMsg (p_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Initial_Secure)) {

          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Replayed Registration Request Message Failed");

        }

      } else {

        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Not Replayed");

      }

    }

    return valueof(v_NAS_SecurityReturnValue.NasCount);

  }
After change
  function f_NR5GC_RRC_Idle_Steps5_9_AKA (inout GMM_MobilityInfo p_GMM_MobilityInfo,

                                           NR_CellId_Type p_CellId,

                                           NG_NAS_MSG_Indication_Type p_ReceivedMsg,

                                           NAS_PlmnId p_PLMN,

                                           TypeOfRegistration p_RegType := Initial_Secure)  runs on NR5GC_PTC return NasCount_Type

  {

    var template NAS_SecurityReturnType v_NAS_SecurityReturnValue;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg := p_ReceivedMsg;

    var NG_NAS_SecurityParams_Type v_SecurityParams;

    var template (present) SecurityHeaderType v_SecurityHeaderTypeResponse;
      if(p_RegType == Initial_NoSecurity)

      {

          v_SecurityHeaderTypeResponse := tsc_SHT_NoSecurityProtection;

      }

      else

      {

          v_SecurityHeaderTypeResponse := tsc_SHT_IntegrityProtected;

      }
    if (px_NAS_5GC_AuthenticationType == AKA_5G) {

      f_NR_Authentication5G_AKA(p_CellId, tsc_SHT_NoSecurityProtection, v_SecurityHeaderTypeResponse, p_PLMN);

    } else {

      f_NR_AuthenticationEAP_AKA(p_CellId, tsc_SHT_NoSecurityProtection, tsc_SHT_NoSecurityProtection, p_PLMN);

    }

    // Step 8 - 9

    v_SecurityParams := f_NR5GC_Security_Get();

    // Do NAS Security Mode procedure

    v_NAS_SecurityReturnValue := f_NR_NASSecurityModeProcedure(p_CellId, v_SecurityParams, p_RegType, p_GMM_MobilityInfo);

    if (p_RegType == Initial_NoSecurity) {

      if (isvalue (v_NAS_SecurityReturnValue.NasMsg)) { // As first time Registration, Registration Req should be replayed

        // overwrite 2nd message received with the replayed msg as this will be the complete message, so it can be checked again

        v_ReceivedMsg.Pdu.PiggybackedPduList[0].Msg := valueof(v_NAS_SecurityReturnValue.NasMsg);

        if (not f_Check_NG_RegistrationReqMsg (p_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Initial_Secure)) {

          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Replayed Registration Request Message Failed");

        }

      } else {

        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Not Replayed");

      }

    }

    return valueof(v_NAS_SecurityReturnValue.NasCount);

  }
Change 23
	Function name
	f_NR_RRCRelease_Local

	Reason for change
	1. Logical channel is not correct for the RLC bearer corresponding to the associated DRB.

2. DRB should not be configured by default after the local SRB and DRB release as it is not mandatory for a DRB to be established after RRC Connection Release 

	Summary of change
	1. Passed the corresponding logical channel id for DRB to the template cs_NR_RlcBearerConfig_AM
2. DRB is not configured after rrc conection release

	TTCN module
	NR5GC_RRCSteps, NR_ConfigurationSteps

	MCC160 Comment
	Accepted see the proposed implementation below.


Before change

 NR5GC_RRCSteps.ttcn

function f_NR_RRCRelease_Local(NR_CellId_Type p_CellId,

                                 SubFrameTiming_Type p_TimingAtT) runs on NR_BASE_PTC

  { /* NOTE: the function schedules all steps to release and reconfigure the SRBs and (default) DRB

…….

…….
    /* Step 6 at T+60ms: Configure SRBs and DRBs */

    v_Timing := f_SubFrameTiming_AddMilliSeconds(p_TimingAtT, 60);

    for (i:=0; i<lengthof(v_DrbIdList); i:=i+1){  //Reconfigure all active DRB with default parameters  NR FFS if any active DRB configured as UM?

        v_RlcBearerConfig := cs_NR_RlcBearerConfig_AM(v_IsFR1);
        v_NR_RadioBearerList[i] :=  cs_NR_SS_RadioBearer_Config(crs_NR_RadioBearerId_DRB(v_DrbIdList[i]),

                                                                cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsDRB, crs_RlcBearerRouting_None),

                                                                v_RlcBearerConfig,

                                                                cs_NR_SDAP_ConfigDef);

    }

    f_NR_SS_SRBs_DRBs_Config(p_CellId, cs_TimingInfo_NR(v_Timing), v_NR_RadioBearerList);
  }
After change
NR5GC_RRCSteps.ttcn
function f_NR_RRCRelease_Local(NR_CellId_Type p_CellId,

                                 SubFrameTiming_Type p_TimingAtT) runs on NR_BASE_PTC

  { /* NOTE: the function schedules all steps to release and reconfigure the SRBs and (default) DRB

…..
…..
    for (i:=0; i<lengthof(v_DrbIdList); i:=i+1){  //Reconfigure all active DRB with default parameters  NR FFS if any active DRB configured as UM?

        //v_RlcBearerConfig := cs_NR_RlcBearerConfig_AM(v_IsFR1);

        v_RlcBearerConfig := cs_NR_RlcBearerConfig_AM(v_IsFR1, -, f_NR_LogicalChannelId_DRB(v_DrbIdList[i]));
        v_NR_RadioBearerList[i] :=  cs_NR_SS_RadioBearer_Config(crs_NR_RadioBearerId_DRB(v_DrbIdList[i]),

                                                                cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsDRB, crs_RlcBearerRouting_None),

                                                                v_RlcBearerConfig,

                                                                cs_NR_SDAP_ConfigDef);

    }

    f_NR_SS_ConfigureSRB1AndSRB2(p_CellId, cs_TimingInfo_NR(v_Timing));
  }
NR_ConfigurationSteps.ttcn

 function f_NR_SS_ConfigureSRB1AndSRB2(NR_CellId_Type p_NR_CellId,

                                 template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now) runs on NR_BASE_PTC

  {

    var template (value) NR_RadioBearerList_Type v_SrbList := {

      cs_NR_SRB1_ConfigDef,

      cs_NR_SRB2_ConfigDef

    };

    f_NR_SS_CommonRadioBearerConfig(p_NR_CellId, v_SrbList, p_TimingInfo);

  }
  MCC160 proposed implementation
  function f_NR_RRCRelease_Local(NR_CellId_Type p_CellId,

                                 SubFrameTiming_Type p_TimingAtT) runs on NR_BASE_PTC

  { /* NOTE: the function schedules all steps to release and reconfigure the SRBs and (default) DRB

     *       => this will in fact happen in the future */

    var SubFrameTiming_Type v_Timing := p_TimingAtT;

    var IntegerList_Type v_DrbIdList := f_NR_GetActiveDRBs(p_CellId);

    /* Step 1 At T: Send RRCRelease(done already), stop UL grants */

    f_NR_ULGrantConfiguration_Stop(p_CellId, cs_TimingInfo_NR(v_Timing));

    /* Step 2 at T+5ms: release security */

    v_Timing := f_SubFrameTiming_AddMilliSeconds(p_TimingAtT, 5);

    f_NR_SS_RRC_ReleaseSecurity(p_CellId, cs_TimingInfo_NR(v_Timing));

    /* Step 3 at T+10ms: Release DRX configuration at the SS. */

    //NR FFS DRX not configured so far

    /* Step 4: At T + 15ms: Release measurement gap configuration at the SS. */

    //NR FFS no meas gap so far

    /* Step 5 at T+55ms: Release SRBs and DRBs */

    v_Timing := f_SubFrameTiming_AddMilliSeconds(p_TimingAtT, 55);

    f_NR_SS_SRBs_DRBs_Release(p_CellId, cs_TimingInfo_NR(v_Timing), v_DrbIdList);

    /* Step 6 at T+60ms: Configure SRBs */

    // DRBs to be reconfigure during RRCReconfiguration

    v_Timing := f_SubFrameTiming_AddMilliSeconds(p_TimingAtT, 60);

    f_NR_SS_SRBs_DRBs_Config(p_CellId, cs_TimingInfo_NR(v_Timing), omit);

  }

Change 24
	Function name
	 f_NR_Capability

	Reason for change
	1. The logic of matching the band under test with one of the supported band by the UE is incorrect
2. UE will not report appliedFreqBandListFilter as capabilityRequestFilter is not present in UECapabilityEnquiry message

	Summary of change
	1. Corrected the logic 
2. Remove the checking of appliedFreqBandListFilter.Note – A draft prose CR is associated with this change.

	TTCN module
	NR5GC_RRCSteps

	MCC160 Comment
	1. Accepted
2.Accepted subject to prose CR approval


Before change

   function f_NR_Capability(NR_CellId_Type p_CellId) runs on NR_BASE_PTC

  {

   …….
    ……
    select (v_NrCapability.accessStratumRelease) {

      case (rel15) {

      }

      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 (not match(v_NrCapability.rf_Parameters.supportedBandListNR[i].bandNR, v_NRBandInd)) {

        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "NR Freq Band Ind must match value sent");

      }

    }
    v_FreqBandList := v_NrCapability.rf_Parameters.appliedFreqBandListFilter;

    if (not ischosen(v_FreqBandList[0].bandInformationEUTRA)) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "38.508-1 specifies Eutra Freq Band Ind must be sent first");

    }

    if (ischosen(v_FreqBandList[0].bandInformationNR)) {

      if (not match (v_FreqBandList[0].bandInformationNR.bandNR, v_NRBandInd)) {

        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "NR Freq Band Ind must match value sent");

      }

    }

    else {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "NR Freq Band Ind must be sent second");

    }
  }
After change
   function f_NR_Capability(NR_CellId_Type p_CellId) runs on NR_BASE_PTC

  {

    …..
    …..
    select (v_NrCapability.accessStratumRelease) {

      case (rel15) {

      }

      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_findMatchedBand := true;

          break;

      }

     }

     if(not v_findMatchedBand){

        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "NR Freq Band Ind must match value sent");

     }
  }
Change 25
	Function name
	fl_TC_9_1_6_1_1_TestBody 

	Reason for change
	After RRC Release, number DRBs need to be set to 0

	Summary of change
	f_NR5GC_MobileInfo_SetNoOfDRBs is called to set the number of DRBs to 0


	TTCN module
	Deregistration_NR5GC

	MCC160 Comment
	Accepted in principle but code changed due to implementation of multi PDU sessions (R5-192740)


Before change

   function fl_TC_9_1_6_1_1_TestBody() runs on NR5GC_PTC

  {

…...
…...
    //The SS releases the RRC connection

  //@siclog "Step 3" siclog@

  f_NR_RRCRelease(v_NGC_NASCellA);
  //EXCEPTION: Steps 4 and below shall be implemented if the UE supports remove USIM without poewer down: pc_USIM_Removal = TRUE

  if (pc_USIM_Removal) {

  // The UE is switched on.

  //@siclog "Step 4" siclog@

  f_UT_SwitchOnUE(UT);

……

……

}
After change
 import from NAS_CommonTemplates all;  
……
 function fl_TC_9_1_6_1_1_TestBody() runs on NR5GC_PTC

  {

…...

…...
  //The SS releases the RRC connection

  //@siclog "Step 3" siclog@

  f_NR_RRCRelease(v_NGC_NASCellA);
  f_NR5GC_MobileInfo_SetNoOfDRBs(0);
  //EXCEPTION: Steps 4 and below shall be implemented if the UE supports remove USIM without poewer down: pc_USIM_Removal = TRUE

  if (pc_USIM_Removal) {

  // The UE is switched on.

  //@siclog "Step 4" siclog@

  f_UT_SwitchOnUE(UT);

……

……

}
Change 26
	Function name
	f_NR5GC_MobileInfo_Init

	Reason for change
	Number of DRBs are not initiaized to 0

	Summary of change
	Number of DRBs are initialozed to 0

	TTCN module
	NR_Component_NR5GC

	MCC160 Comment
	Accepted in principle but code changed due to implementation of multi PDU sessions (R5-192740)


Before change

 function f_NR5GC_MobileInfo_Init()  runs on NR5GC_PTC

  {

    vc_NR5GC_Global.MobileInfo.PDUSessions.NoOfPDUSessions := 0;

    vc_NR5GC_Global.MobileInfo.PDUSessions.InfoList := omit;

  }
After change
   function f_NR5GC_MobileInfo_Init()  runs on NR5GC_PTC

  {

    vc_NR5GC_Global.MobileInfo.PDUSessions.NoOfPDUSessions := 0;

    vc_NR5GC_Global.MobileInfo.PDUSessions.InfoList := omit;

    vc_NR5GC_Global.MobileInfo.NoOfDRBs := 0;
  }
Change 27
	Function name
	car_NR_SRB_NasPdu_IND

	Reason for change
	The template is to handle the standalone NAS message but includes RRC message as well

	Summary of change
	Modified the template to omit the RRC message

	TTCN module
	NR_RRC_Templates

	MCC160 Comment
	Accepted in principle (see below);
similar changes is done for cas_NR_RrcNasPduList_REQ


Before change

   template (present) NR_SRB_COMMON_IND car_NR_SRB_NasPdu_IND(NR_CellId_Type p_CellId,

                                                             NR_RadioBearerId_Type p_SRB_Id,

                                                             template (present) NG_NAS_MSG_Indication_Type p_NasPdu) :=

    car_NR_SRB_Common_IND(p_CellId, p_SRB_Id, -, {p_NasPdu});
After change
     template (present) NR_SRB_COMMON_IND car_NR_SRB_NasPdu_IND(NR_CellId_Type p_CellId,

                                                             NR_RadioBearerId_Type p_SRB_Id,

                                                             template (present) NG_NAS_MSG_Indication_Type p_NasPdu) :=

    {

     Common := cr_NR_IndAspCommonPart(p_CellId, cr_NR_RoutingInfo_RbId(p_SRB_Id), crs_RlcBearerRouting_None, cr_TimingInfo_Any),

     Signalling := {

       Rrc := omit,

       Nas := {p_NasPdu}

     }

    };
MCC160 Implementation
	  template (present) NR_RRC_MSG_Indication_Type cr_NR_RRC_MSG_Indication_DCCH(template (present) UL_DCCH_Message p_RrcPdu) := {Dcch := p_RrcPdu};

	  template (present) NR_SRB_COMMON_IND car_NR_SRB_Common_IND(NR_CellId_Type p_CellId,

                                                             template (present) NR_RadioBearerId_Type p_SRB_Id,


                                                             template NR_RRC_MSG_Indication_Type p_RrcMsg := omit,
                                                             template NG_NAS_MSG_IndicationList_Type p_NasMsgList := omit) :=

  {

    Common := cr_NR_IndAspCommonPart(p_CellId, cr_NR_RoutingInfo_RbId(p_SRB_Id)),

    Signalling := {

      Rrc := {

        Dcch := p_RrcPdu

      },

      Nas := p_NasMsgList

    }

  };

	  template (present) NR_SRB_COMMON_IND car_NR_SRB_RrcPdu_IND(NR_CellId_Type p_CellId,

                                                             NR_RadioBearerId_Type p_SRB_Id,

                                                             template (present) UL_DCCH_Message p_RrcPdu) :=

    car_NR_SRB_Common_IND(p_CellId, p_SRB_Id, cr_NR_RRC_MSG_Indication_DCCH(p_RrcPdu));

	  template (present) NR_SRB_COMMON_IND car_NR_SRB1_RrcNasPdu_IND(NR_CellId_Type p_CellId,

                                                                 template (present) UL_DCCH_Message p_RrcPdu,

                                                                 template (present) NG_NAS_MSG_Indication_Type p_NasPdu) :=

    car_NR_SRB_Common_IND(p_CellId, tsc_NR_RbId_SRB1, cr_NR_RRC_MSG_Indication_DCCH(p_RrcPdu), {p_NasPdu});


Change 28
	Function name
	f_NR_NASSecurityModeProcedure

	Reason for change
	Without piggyback case not handled for security mode complete message

	Summary of change
	Added handling to receive security mode complete message

	TTCN module
	NR5GC_NASSteps

	MCC160 Comment
	Accepted in principle


Before change

   function f_NR_NASSecurityModeProcedure(NR_CellId_Type p_CellId,

                                       NG_NAS_SecurityParams_Type p_SecurityParams,

                                       TypeOfRegistration p_ConnectionType,

                                       GMM_MobilityInfo p_GMM_MobilityInfo,

                                       template (omit) Null_Type p_NasCountReset := true,

                                       boolean p_IMEISVReq := false,

                                       template (omit) AdditionalSecurityInfo p_AddInfo := omit,

                                       template (omit) EAP_Message p_EAP := cs_EAP_Message(bit2oct(encvalue(cs_EAP_Success))))

    runs on NR5GC_PTC return template (value) NAS_SecurityReturnType

  {

    …….

    …….
    // receive SECURITY MODE COMPLETE

    SRB.receive(car_NR_SRB_NasPdu_IND(p_CellId, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered_NewSecurityContext))) -> value v_ReceivedAsp;

    v_Result := f_Check_NG_SecurityModeCompleteMsg(v_ReceivedAsp.Signalling.Nas[0].Pdu, p_ConnectionType, p_IMEISVReq);

    v_NasCountUL := v_ReceivedAsp.Signalling.Nas[0].SecurityProtection.NasCount;

    if (not v_Result) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "NAS Security Mode Procedure Failed");

    }

    return cs_NAS_SecurityReturnValue(v_NasCountUL, v_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg);
  }
After change
 function f_NR_NASSecurityModeProcedure(NR_CellId_Type p_CellId,

                                       NG_NAS_SecurityParams_Type p_SecurityParams,

                                       TypeOfRegistration p_ConnectionType,

                                       GMM_MobilityInfo p_GMM_MobilityInfo,

                                       template (omit) Null_Type p_NasCountReset := true,

                                       boolean p_IMEISVReq := false,

                                       template (omit) AdditionalSecurityInfo p_AddInfo := omit,

                                       template (omit) EAP_Message p_EAP := cs_EAP_Message(bit2oct(encvalue(cs_EAP_Success))))

    runs on NR5GC_PTC return template (value) NAS_SecurityReturnType

  {

    …….
   …….
    // receive SECURITY MODE COMPLETE

    SRB.receive(car_NR_SRB_NasPdu_IND(p_CellId, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered_NewSecurityContext))) -> value v_ReceivedAsp;

    v_Result := f_Check_NG_SecurityModeCompleteMsg(v_ReceivedAsp.Signalling.Nas[0].Pdu, p_ConnectionType, p_IMEISVReq);

    v_NasCountUL := v_ReceivedAsp.Signalling.Nas[0].SecurityProtection.NasCount;

    if (not v_Result) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "NAS Security Mode Procedure Failed");

    }

    if(p_ConnectionType == Initial_NoSecurity)

    {

        return cs_NAS_SecurityReturnValue(v_NasCountUL, v_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg);

    }

    else

    {

        return cs_NAS_SecurityReturnValue(v_NasCountUL, omit);

    }
  }
Change 29
	Function name
	f_NR5GC_RRC_Idle_Steps5_15

	Reason for change
	IEI of 5G-GUTI, which is a TLV-E format, is incorrrectly set to omit  

	Summary of change
	IEI of 5G-GUTI is set to '77' as per 24.501

	TTCN module
	NR5GC_NASSteps

	MCC160 Comment
	Accepted


Before change

     function f_NR5GC_RRC_Idle_Steps5_15 (inout GMM_MobilityInfo p_GMM_MobilityInfo,

                                       NR_CellId_Type p_CellId,

                                       NG_NAS_MSG_Indication_Type p_ReceivedMsg,

                                       NAS_PlmnId p_PLMN,

                                       NR_TESTMODE_STATE_Type p_TestMode,

                                       TypeOfRegistration p_RegType := Initial_Secure)  runs on NR5GC_PTC

  {

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    var TrackingAreaCode v_TAC := f_NR_CellInfo_GetTAC (p_CellId);

    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (p_CellId);

    var template (value) NG_MobileIdentity v_GUTIToSend := f_NG_GutiParameters2MobileIdentity (omit, p_PLMN, v_GutiParams);

    var template (value) NG_TrackingAreaIdList v_TAIList := cs_NG_TAIListNonConsecutive(p_PLMN, {bit2oct(v_TAC)});

    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB1; // No SRB2 so must be on SRB1

    // Steps 5 - 13

    f_NR5GC_RRC_Idle_Steps5_13 (p_GMM_MobilityInfo, p_CellId, p_ReceivedMsg, p_PLMN, p_TestMode, p_RegType);

…….
  }
After change
   function f_NR5GC_RRC_Idle_Steps5_15 (inout GMM_MobilityInfo p_GMM_MobilityInfo,

                                       NR_CellId_Type p_CellId,

                                       NG_NAS_MSG_Indication_Type p_ReceivedMsg,

                                       NAS_PlmnId p_PLMN,

                                       NR_TESTMODE_STATE_Type p_TestMode,

                                       TypeOfRegistration p_RegType := Initial_Secure)  runs on NR5GC_PTC

  {

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    var TrackingAreaCode v_TAC := f_NR_CellInfo_GetTAC (p_CellId);

    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (p_CellId);

    var template (value) NG_MobileIdentity v_GUTIToSend := f_NG_GutiParameters2MobileIdentity ('77'O, p_PLMN, v_GutiParams);

    var template (value) NG_TrackingAreaIdList v_TAIList := cs_NG_TAIListNonConsecutive(p_PLMN, {bit2oct(v_TAC)});

    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB1; // No SRB2 so must be on SRB1

    // Steps 5 - 13

    f_NR5GC_RRC_Idle_Steps5_13 (p_GMM_MobilityInfo, p_CellId, p_ReceivedMsg, p_PLMN, p_TestMode, p_RegType);

    …….
  }
Additional Changes Requested by Keysight:
Change 30
	Function name
	f_Get_NG_PDUSessionEstablishmentAccept, cs_QoSFlowDescr1, cs_QoS_Rule, fl_NR5GC_QosRulesLength

	Reason for change
	Correction of IEI and IEL of the IEs of PDU SESSION ESTABLISHMENT ACCEPT message 

	Summary of change
	Corrected the IEIs and IEL of the IEs of PDU SESSION ESTABLISHMENT ACCEPT message

	TTCN module
	NG_NASTemplateFunctions, NG_NAS_Templates

	MCC160 Comment
	Accepted


Before change
NG_NASTemplateFunctions.ttcn
function f_Get_NG_PDUSessionEstablishmentAccept(GSM_MobilityInfo p_GSM_MobilityInfo,

                                                  NAS_PlmnId p_PLMN,

                                                  template (value) SSC_Mode p_SSC_Mode := cs_SSC_Mode(-, '001'B),

                                                  template (value) Session_AMBR p_Session_AMBR := cs_Session_AMBR ('06'O, '05'O, '0004'O, '05'O, '0004'O),

                                                  template (omit) PDU_SessionType p_PDU_SessionType := omit,

                                                  template (omit) GMM_GSM_Cause p_Cause := omit,

                                                  template (omit) GPRS_Timer p_RQTimer := omit,

                                                  template (omit) S_NSSAI_Type p_S_NSSAI := cs_S_NSSAI_SST1eMBB,

                                                  template (omit) AlwaysOnPDUSessionInd p_AlwaysOnPDUSessionInd := omit,

                                                  template (omit) MappedEPSBearerContexts p_MappedEPSBearerContexts := omit,

                                                  template (omit) EAP_Message p_EAP := omit,

                                                  template (omit) QoS_Rules p_QoS_Rules := omit,

                                                  template (omit) QoSFlowDescr p_QoSFlowDescr := omit,

                                                  template (omit) ExtdProtocolConfigOptions p_ExtdPCO := omit,

                                                  template (omit) DNN p_DNN := omit,

                                                  template (omit) GPRS_Timer3 p_BackOff := omit) return template (value) NG_NAS_DL_Pdu_Type

  {

    var template (value) NG_NAS_DL_Message_Type v_GSMMsg;

    var template (value) PDU_SessionType v_PDU_SessionType;

    var B3_Type v_PDN_TypeToBeUsed;

    var template (omit) PDU_Address v_PDU_Address := omit;

    var template (omit) AlwaysOnPDUSessionInd v_AlwaysOn := omit;

    var template (value) QoS_Rules v_QoS_Rules := cs_QoS_Rules ({cs_QoS_Rule(int2bit(1,6))});

    var template (value) QoSFlowDescr v_QoSFlowDescr := cs_QoSFlowDescr1;

    var template (value) DNN v_DNN := cs_DNN(-, px_AccessPointName);
    var octetstring v_DNNValue;

    var boolean v_IMSRequested := false;

    var template (omit) ExtdProtocolConfigOptions v_ExtdPCO;

    if (isvalue(p_PDU_SessionType)) {

      v_PDU_SessionType := valueof(p_PDU_SessionType);

    } else {

      v_PDU_SessionType := cs_PDU_SessionType (p_GSM_MobilityInfo.SessionType);

    }

    if (isvalue(p_DNN)) { // test case is overwriting the DNN value

      v_DNN := valueof(p_DNN);

    } else if (isvalue(p_GSM_MobilityInfo.DNN)) {   // if included with the Req

      v_DNNValue := p_GSM_MobilityInfo.DNN.dnnValue;

      v_IMSRequested := f_NG_IsDNNForIMS(v_DNNValue);  // check if IMS is requested

      p_GSM_MobilityInfo.IMS := v_IMSRequested;

      if (v_IMSRequested) { // overwrite value with complete response

        v_DNNValue := f_NG_GetDNNForIMS(v_DNNValue, p_PLMN);

      }

      v_DNN := cs_DNN(-, v_DNNValue);
    } // else use Default DNN already defined above

    if (isvalue(p_QoS_Rules)) {

      v_QoS_Rules := valueof(p_QoS_Rules);

    } else if (v_IMSRequested) {

      v_QoS_Rules := cs_QoS_Rules ({cs_QoS_Rule(int2bit(1,6))});

    } // else use QoS 1 already defined above
…….

……

}

NG_NAS_Templates.ttcn

  template (value) QoSFlowDescr cs_QoSFlowDescr1 :=

  {                                        /* 24.501 cl. 9.11.4.12 */

    identifier      := '79'O,

    iel             := '0110'O,

    listofFlows     := {cs_QoS_Flow1}

  };
  template (value) QoS_Rule cs_QoS_Rule (B6_Type p_QFI) :=

   {

    identifier          := '01'O,

    iel                 := '0003'O,
    ruleOperationCode   := '001'B,

    dqrBit              := '1'B,

    numOfPacketFilters  := '0001'B,

    packetFilterList    := cs_PacketFilterList_1MatchAll,

    precedence          := '00'O,

    spare               := tsc_Spare1,

    segregation         := tsc_Spare1,

    flowIdentifier      := p_QFI

  };
function fl_NR5GC_QosRulesLength (template (value) QoS_RuleList p_Rules) return Type6Length_Type

   {

    var integer i;

    var integer len:=0;

    //for (i:= 0; i <=lengthof(p_Rules); i:= i+1) {

    for (i:= 0; i < lengthof(p_Rules); i:= i+1) {

        len := len + oct2int (p_Rules[i].iel); 

   }
After change

NG_NASTemplateFunctions.ttcn
function f_Get_NG_PDUSessionEstablishmentAccept(GSM_MobilityInfo p_GSM_MobilityInfo,

                                                  NAS_PlmnId p_PLMN,

                                                  template (value) SSC_Mode p_SSC_Mode := cs_SSC_Mode(-, '001'B),

                                                  template (value) Session_AMBR p_Session_AMBR := cs_Session_AMBR ('06'O, '05'O, '0004'O, '05'O, '0004'O),

                                                  template (omit) PDU_SessionType p_PDU_SessionType := omit,

                                                  template (omit) GMM_GSM_Cause p_Cause := omit,

                                                  template (omit) GPRS_Timer p_RQTimer := omit,

                                                  template (omit) S_NSSAI_Type p_S_NSSAI := cs_S_NSSAI_SST1eMBB,

                                                  template (omit) AlwaysOnPDUSessionInd p_AlwaysOnPDUSessionInd := omit,

                                                  template (omit) MappedEPSBearerContexts p_MappedEPSBearerContexts := omit,

                                                  template (omit) EAP_Message p_EAP := omit,

                                                  template (omit) QoS_Rules p_QoS_Rules := omit,

                                                  template (omit) QoSFlowDescr p_QoSFlowDescr := omit,

                                                  template (omit) ExtdProtocolConfigOptions p_ExtdPCO := omit,

                                                  template (omit) DNN p_DNN := omit,

                                                  template (omit) GPRS_Timer3 p_BackOff := omit) return template (value) NG_NAS_DL_Pdu_Type

  {

    var template (value) NG_NAS_DL_Message_Type v_GSMMsg;

    var template (value) PDU_SessionType v_PDU_SessionType;

    var B3_Type v_PDN_TypeToBeUsed;

    var template (omit) PDU_Address v_PDU_Address := omit;

    var template (omit) AlwaysOnPDUSessionInd v_AlwaysOn := omit;

    var template (value) QoS_Rules v_QoS_Rules := cs_QoS_Rules ({cs_QoS_Rule(int2bit(1,6))});

    var template (value) QoSFlowDescr v_QoSFlowDescr := cs_QoSFlowDescr1;

    var template (value) DNN v_DNN := cs_DNN('25'O, px_AccessPointName);
    var octetstring v_DNNValue;

    var boolean v_IMSRequested := false;

    var template (omit) ExtdProtocolConfigOptions v_ExtdPCO;

    if (isvalue(p_PDU_SessionType)) {

      v_PDU_SessionType := valueof(p_PDU_SessionType);

    } else {

      v_PDU_SessionType := cs_PDU_SessionType (p_GSM_MobilityInfo.SessionType);

    }

    if (isvalue(p_DNN)) { // test case is overwriting the DNN value

      v_DNN := valueof(p_DNN);

    } else if (isvalue(p_GSM_MobilityInfo.DNN)) {   // if included with the Req

      v_DNNValue := p_GSM_MobilityInfo.DNN.dnnValue;

      v_IMSRequested := f_NG_IsDNNForIMS(v_DNNValue);  // check if IMS is requested

      p_GSM_MobilityInfo.IMS := v_IMSRequested;

      if (v_IMSRequested) { // overwrite value with complete response

        v_DNNValue := f_NG_GetDNNForIMS(v_DNNValue, p_PLMN);

      }

      v_DNN := cs_DNN('25'O, v_DNNValue);
    } // else use Default DNN already defined above

    if (isvalue(p_QoS_Rules)) {

      v_QoS_Rules := valueof(p_QoS_Rules);

    } else if (v_IMSRequested) {

      v_QoS_Rules := cs_QoS_Rules ({cs_QoS_Rule(int2bit(1,6))});

    } // else use QoS 1 already defined above

…..

…..

}

NG_NAS_Templates.ttcn
     template (value) QoSFlowDescr cs_QoSFlowDescr1 :=

  {                                        /* 24.501 cl. 9.11.4.12 */

    identifier      := '79'O,

    iel             := '0006'O,
    listofFlows     := {cs_QoS_Flow1}

  };
  template (value) QoS_Rule cs_QoS_Rule (B6_Type p_QFI) :=

   {

    identifier          := '01'O,

     iel                 := '0006'O,
    ruleOperationCode   := '001'B,

    dqrBit              := '1'B,

    numOfPacketFilters  := '0001'B,

    packetFilterList    := cs_PacketFilterList_1MatchAll,

    precedence          := '00'O,

    spare               := tsc_Spare1,

    segregation         := tsc_Spare1,

    flowIdentifier      := p_QFI

  }
     function fl_NR5GC_QosRulesLength (template (value) QoS_RuleList p_Rules) return Type6Length_Type

   {

    var integer i;

    var integer len:=0;

    //halo temp 3.1

    //for (i:= 0; i <=lengthof(p_Rules); i:= i+1) {

    for (i:= 0; i < lengthof(p_Rules); i:= i+1) {

        len := len + oct2int (p_Rules[i].iel) + 3; 

        // halo temp

   }

   return int2oct(len,2);

   }
Change 31
	Function name
	cs_NG_NetworkFeatureSupport_Def, cs_NSSAI_SST1eMBB

	Reason for change
	Correction of the IEI of IEs of  Registration Accept message

	Summary of change
	Corrected of the IEI of IEs of  Registration Accept message

	TTCN module
	NR5GC_NASSteps

	MCC160 Comment
	Accepted, but always pass in the value of the NSSAI IEI as it’s often different


Before change

       template (value) NG_NetworkFeatureSupport cs_NG_NetworkFeatureSupport_Def :=

  {                       /* 24.501 cl 9.11.3.5 */

    iei                    := '64'O, /* present in case of TV; omit in case of V */

    iel                    := '02'O, /* present in case of LV or TLV; omit in case of V */

    mpsi                   := '0'B,

    iwk_N26                := '0'B,

    emf                    := '00'B,

    emc                    := '00'B,

    imsVoPS_n3GPP          := '0'B,

    imsVoPS_3GPP           := '1'B,

    spareBits              := tsc_Spare6,

    mcsi                   := '0'B,

    emcn3                  := '0'B,

    spare                  := omit

  };
template (value) NSSAI cs_NSSAI_SST1eMBB :=

  {                               // 24.501 cl. 9.11.3.37

    iei        := '70'O, /* present in case of TLV; omit in case of LV */

    iel        := '02'O, /* present in case of LV or TLV; omit in case of V */

    s_nssai    := {cs_S_NSSAI_SST1eMBB}

  };
After change
   template (value) NG_NetworkFeatureSupport cs_NG_NetworkFeatureSupport_Def :=

  {                       /* 24.501 cl 9.11.3.5 */

    iei                    := '21'O, /* present in case of TV; omit in case of V */

    iel                    := '02'O, /* present in case of LV or TLV; omit in case of V */

    mpsi                   := '0'B,

    iwk_N26                := '0'B,

    emf                    := '00'B,

    emc                    := '00'B,

    imsVoPS_n3GPP          := '0'B,

    imsVoPS_3GPP           := '1'B,

    spareBits              := tsc_Spare6,

    mcsi                   := '0'B,

    emcn3                  := '0'B,

    spare                  := omit

  };  

template (value) NSSAI cs_NSSAI_SST1eMBB :=

  {                               // 24.501 cl. 9.11.3.37

    iei        := '15'O,//halo temp 3.14 '70'O, /* present in case of TLV; omit in case of LV */

    iel        := '02'O, /* present in case of LV or TLV; omit in case of V */

    s_nssai    := {cs_S_NSSAI_SST1eMBB}

  };
Change 32
	Function name
	f_NG_Authentication_A7

	Reason for change
	Incorrect calculation of input S parameter for KDF

1. Hex2oct operator adds an extra ‘0’ to the SUPI string 

2. lengthof(v_P0) returns incorrect length of SUPI string

	Summary of change
	Corrected the calculatio nof input S parameter for KDF.

	TTCN module
	NG_NAS_SecurityFunctions

	MCC160 Comment
	Accepted in principle but implemented as shown below, using char2oct, according to latest CRs on 33.501.


Before change

     function f_NG_Authentication_A7(hexstring p_SUPI,

                                  B256_Type p_KSEAF,

                                  octetstring p_ABBA,

                                  KDF_Type p_KDF_Type) return B256_Type

  {

    const octetstring const_S6D_FC :='6D'O;

    var octetstring v_S;

    var octetstring v_P0 := hex2oct(p_SUPI);

    var octetstring v_P1 := p_ABBA;

    // Generation of String

    v_S := const_S6D_FC;

    //FC = 0x6D

    v_S :=  (v_S & v_P0);

    //P0 = serving network ID

    v_S :=  (v_S & int2oct(lengthof(v_P0), 2));    

    //L0 = length of SUPI

    v_S :=  (v_S & v_P1);

    //P0 = serving network ID

    v_S :=  (v_S & int2oct(lengthof(v_P1), 2));

    //L1 = length of ABBA

    return fx_KeyDerivationFunction(p_KDF_Type, p_KSEAF, v_S);

  };
After change
  function f_NG_Authentication_A7(hexstring p_SUPI,

                                  B256_Type p_KSEAF,

                                  octetstring p_ABBA,

                                  KDF_Type p_KDF_Type) return B256_Type

  {

    const octetstring const_S6D_FC :='6D'O;

    var octetstring v_S;

   // var octetstring v_P0 := hex2oct(p_SUPI); // 3.15 KAMF Orginal TTCN WK05

    var octetstring v_P0 := str2oct(hex2str(p_SUPI)); 

    var octetstring v_P1 := p_ABBA;

    // Generation of String

    v_S := const_S6D_FC;

    //FC = 0x6D

    v_S :=  (v_S & v_P0);

    //P0 = serving network ID

    v_S :=  (v_S & int2oct(lengthof(hex2str(p_SUPI)), 2));   

    //L0 = length of SUPI

    v_S :=  (v_S & v_P1);

    //P0 = serving network ID

    v_S :=  (v_S & int2oct(lengthof(v_P1), 2)) ;

    //L1 = length of ABBA

    return fx_KeyDerivationFunction(p_KDF_Type, p_KSEAF, v_S);

  };
MCC160 Implementation:

  function f_NG_Authentication_A7(charstring p_SUPI,

                                  B256_Type p_KSEAF,

                                  octetstring p_ABBA,

                                  KDF_Type p_KDF_Type) return B256_Type

  {

    const octetstring const_S6D_FC :='6D'O;

    var octetstring v_S;

    var octetstring v_P0 := char2oct(p_SUPI); // @sic R5s190109 sic@

    var octetstring v_P1 := p_ABBA;

    // Generation of String

    v_S := const_S6D_FC;

    //FC = 0x6D

    v_S :=  (v_S & v_P0);

    //P0 = serving network ID

    v_S :=  (v_S & int2oct(lengthof(v_P0), 2)) ;

    //L0 = length of SUPI

    v_S :=  (v_S & v_P1);

    //P0 = serving network ID

    v_S :=  (v_S & int2oct(lengthof(v_P1), 2)) ;

    //L1 = length of ABBA

    return fx_KeyDerivationFunction(p_KDF_Type, p_KSEAF, v_S);

  }

  function fl_NG_NAS_AuthenticationInitOtherParams(NG_NAS_SecurityParams_Type p_Auth_Params,

                                                   NAS_PlmnId p_PLMN) return NG_NAS_SecurityParams_Type

  {

    ...
    // Generate KAMF

    v_Auth_Params.KAMF := f_NG_Authentication_A7(hex2str(px_IMSI_Def), // @sic R5s190109 sic@

                                                 v_Auth_Params.KSEAF,

                                                 v_Auth_Params.ABBA,

                                                 v_Auth_Params.KDF);

    ...
  }

Change 33
	Function name
	f_NR_GetCellgroupConfig_SRB2_1DRB

	Reason for change
	Implementation as per R5-192737

	Summary of change
	Please refer R5-192737

	TTCN module
	NG_NAS_SecurityFunctions, NR_RRC_Templates

	MCC160 Comment
	Accepted in principle but implemented differently under R5-192737 in wk12


Before change

  function f_NR_GetCellgroupConfig_SRB2_1DRB(NR_CellId_Type p_CellId,

                                             DRB_Identity p_DRBId)  runs on NR_BASE_PTC return template (value) CellGroupConfig

  {

    var template (value) RLC_BearerConfig v_RLC_BearerConfigDRB;

    var template (value) RLC_BearerConfig v_RLC_BearerConfigSRB2;

    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(p_CellId);

    var template (value) UL_AM_RLC v_ParametersTX := f_NR_UL_AM_RLC(v_IsFR1);

    var template (value) DL_AM_RLC v_ParametersRX := f_NR_DL_AM_RLC(v_IsFR1);

    v_RLC_BearerConfigDRB := cs_38508_RLC_BearerConfig_DRB(p_DRBId,

                                                           cs_38508_RLC_Config_AM_DRB (v_ParametersTX,v_ParametersRX),

                                                           cs_38508_LogicalChannelConfig_DRB);

    v_RLC_BearerConfigSRB2 := cs_38508_RLC_BearerConfig_SRB(tsc_SRB2); 
    return cs_38508_CellGroupConfig(tsc_NR_CellGroupId_MCG, {v_RLC_BearerConfigSRB2, v_RLC_BearerConfigDRB}); //@sic R5-190261 sic@

  };

After change
  function f_NR_GetCellgroupConfig_SRB2_1DRB(NR_CellId_Type p_CellId,

                                             DRB_Identity p_DRBId)  runs on NR_BASE_PTC return template (value) CellGroupConfig

  {

    var template (value) RLC_BearerConfig v_RLC_BearerConfigDRB;

    var template (value) RLC_BearerConfig v_RLC_BearerConfigSRB2;

    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(p_CellId);

    var template (value) UL_AM_RLC v_ParametersTX := f_NR_UL_AM_RLC(v_IsFR1);

    var template (value) DL_AM_RLC v_ParametersRX := f_NR_DL_AM_RLC(v_IsFR1);

    v_RLC_BearerConfigDRB := cs_38508_RLC_BearerConfig_DRB(p_DRBId,

                                                           cs_38508_RLC_Config_AM_DRB (v_ParametersTX,v_ParametersRX),

                                                           cs_38508_LogicalChannelConfig_DRB);

     v_RLC_BearerConfigSRB2 := cs_38508_RLC_BearerConfig_SRB(tsc_SRB2,

                                                            -,

                                                           cs_38508_LogicalChannelConfig_SRB); // R5-192737
    return cs_38508_CellGroupConfig(tsc_NR_CellGroupId_MCG, {v_RLC_BearerConfigSRB2, v_RLC_BearerConfigDRB}); //@sic R5-190261 sic@

  }
NR_RRC_Templates.ttcn

New Template

template (value) LogicalChannelConfig cs_38508_LogicalChannelConfig_SRB(LogicalChannelConfig.ul_SpecificParameters.logicalChannelGroup p_LogicalChannelGroup := 1, //AM HI

                                                                      NR_PrioritizedBitRate_Type p_PrioritizedBitRate := infinity_,

                                                                      integer p_Priority := 1,

                                                                      boolean p_LogicalChannelSR_DelayTimerApplied := false) :=

      //As per 38.508-1 Table 4.6.3-47: LogicalChannelConfig

      /* @status    APPROVED (ENDC) */

    cs_NR_LogicalChannelConfigDef(p_LogicalChannelGroup, p_PrioritizedBitRate, p_Priority, ms50, -, p_LogicalChannelSR_DelayTimerApplied);
Execution Log Files

HiSilicon Balong 5000
The HiSilicon Balong 5000 UE passed this test case on Keysight 5G Protocol Conformance Toolset Solution on NR band n41.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log files

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.
References
	[1]
	R5s190110:   Supporting information for addition of NR5GC NAS test case 9.1.6.1.1
                          This archive comprises:

                        -  html and text format execution log files 




