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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 9.1.6.1.2 which is part of the NR5GC test suite in the ‘iwd-TTCN3-B2019-06_D19wk38’ ATS delivery. 

With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log files are provided as evidence.
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3. Verification Test Summary

Test Case:
9.1.6.1.2
Test Group:
\ NR5GC\9_1_6\
ATS Version:
iwd-TTCN3-B2019-12_D19wk38
System Simulator used:
Datang LinkTester 5G Protocol Conformance Toolset
UE used:
HiSilicon Balong 5000
Verification Status:
PASS


4. Corrections required for Mobility management test case 9.1.6.1.2 on wk38 ATS

Change 1

	Function name
	f_TC_9_1_6_1_2_NR5GC

	Reason for change
	Since cell B is the handover target cell, RACH_ConfigDedicated and Drb 2 need to be configured.

	Summary of change
	Initialize v_RACH_ConfigDedicated  and setting RACH_ConfigDedicated parameters of cell B before cell B is established.
Create Drb 2 for cell B before testbody starts.

	TTCN module
	Deregistration_NR5GC.ttcn

	MCC160 Comment
	Accepted in principle, but implemented differently.


Before change

  function f_TC_9_1_6_1_2_NR5GC() runs on NR5GC_PTC

  { //UE-initiated de-registration / Normal de-registration / Abnormal / Transmission failure without TAI change from lower layers,

    //De-registration and 5GMM common procedure collision, T3521 timeout

    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_AllCellsOnSamePLMN);

    var NR_CellId_Type v_NGC_NASCellB := f_NR5GC_MapNASCell(ngc_CellB, NG_AllCellsOnSamePLMN);

    f_NR5GC_Init_NAS(NR_2);

    f_NR_CellInfo_SetTAC (v_NGC_NASCellB, int2bit(1,24));

    //Create and configure cell

    f_NR_CellConfig_Def(v_NGC_NASCellA);

    f_NR_CellConfig_Def(v_NGC_NASCellB);

    f_NR5GC_Preamble (v_NGC_NASCellA, STATE_CONNECTED_3A);//need a prose to change to connected state

    f_NR_TestBody_Set(true);

    fl_TC_9_1_6_1_2_TestBody();

    f_NR_TestBody_Set(false);

    // Finish

    f_NR_Postamble(v_NGC_NASCellA, STATE_DEREGISTERED);

  }
After change

  function f_TC_9_1_6_1_2_NR5GC() runs on NR5GC_PTC

  { //UE-initiated de-registration / Normal de-registration / Abnormal / Transmission failure without TAI change from lower layers,

    //De-registration and 5GMM common procedure collision, T3521 timeout

    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_AllCellsOnSamePLMN);

    var NR_CellId_Type v_NGC_NASCellB := f_NR5GC_MapNASCell(ngc_CellB, NG_AllCellsOnSamePLMN);

var template (omit) ReconfigurationWithSync.rach_ConfigDedicated v_RACH_ConfigDedicated ;
var template (omit)  NR_RadioBearerList_Type v_SS_Drb_ConfigList;
    f_NR5GC_Init_NAS(NR_2);

    f_NR_CellInfo_SetTAC (v_NGC_NASCellB, int2bit(1,24));

    v_RACH_ConfigDedicated := cs_NR_RACH_ConfigDedicated_Uplink(cs_38508_RACH_ConfigDedicated(f_NR_CellInfo_GetRACH_ConfigGeneric(v_NGC_NASCellB,tsc_NR_BWP_Id)));

    f_NR_CellInfo_SetRACH_ConfigDedicated (v_NGC_NASCellB,v_RACH_ConfigDedicated.uplink);
    //Create and configure cell

    f_NR_CellConfig_Def(v_NGC_NASCellA);

    f_NR_CellConfig_Def(v_NGC_NASCellB);

    f_NR5GC_Preamble (v_NGC_NASCellA, STATE_CONNECTED_3A);//need a prose to change to connected state

    v_SS_Drb_ConfigList  := {

      f_NR_GetRadioBearerConfig_FullAM(v_NGC_NASCellB, tsc_NR_DRB2)

      }

    f_NR_SS_CommonRadioBearerConfig(v_NGC_NASCellB, v_SS_Drb_ConfigList);
    f_NR_TestBody_Set(true);

    fl_TC_9_1_6_1_2_TestBody();

    f_NR_TestBody_Set(false);

    // Finish

    f_NR_Postamble(v_NGC_NASCellA, STATE_DEREGISTERED);

  }  
Change 2
	Function name
	fl_TC_9_1_6_1_2_TestBody

	Reason for change
	1. AckProhibit needs to be configured in advance to ensure that the configuration takes effect when Step2.
2. According to R5-197866, set Cell B as Suitable neighbour cell before Step 2.
3. RRCReconfiguration message should be send by Cell A in Step 3A. 
4. Cell B should start UL grant before Step 3.
5. Nas message should be integrity protected and ciphered in Step 6.
6. The DEREGISTRATION ACCEPT message should be send by SS in step 7.
7. T3521 on in Step 6 should be off after Step 7.

	Summary of change
	1. Move f_NR_SS_ConfigRB_AckProhibit before Step 1.
2. Move f_NR_SetCellPower before Step 1.
3. Reconstruct the HO process and send RRCReconfiguration message by Cell A.
4. Add f_NR_ULGrantConfiguration_Start(v_NGC_NASCellB) before Step 3.

5. Modify the second and third parameter to tsc_SHT_IntegrityProtected_Ciphered in Step 6.
6. Change message port ”SRB.receive” to “SRB.send” in Step 7.
7. Add t_T3521Min.stop after Step 7.

	TTCN module
	Deregistration_NR5GC.ttcn

	MCC160 Comment
	1. Accepted conditional to prose CR agreement at RAN5#86.
2. Accepted in principle, but implemented differently.
3. Accepted in principle, but implemented differently.

4. Accepted in principle, but implemented differently.
5. Accepted.
6. Accepted in principle, but implemented differently.
7. Accepted.



Before change

function fl_TC_9_1_6_1_2_TestBody() runs on NR5GC_PTC

  {

    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_AllCellsOnSamePLMN);

    var NR_CellId_Type v_NGC_NASCellB := f_NR5GC_MapNASCell(ngc_CellB, NG_AllCellsOnSamePLMN);

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var integer v_Expiry_Number;

    var PLMN_Identity v_ASN_PLMN := f_NR_CellInfo_GetPLMN (v_NGC_NASCellB);

    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);

    timer t_T3521Min := f_NR_SetTimerToleranceMin(v_NGC_NASCellA, nasTimer, 15.0);

    timer t_T3521Max := f_NR_SetTimerToleranceMax(v_NGC_NASCellA, nasTimer, 15.0);

    timer t_Delay := f_NR_SetTimerToleranceMin(v_NGC_NASCellA, nasTimer, 10.0);

    //AT or MMI command to cause UE to initiate de-registration.

    //Note: The below messages will be sent/received on NGC Cell A unless otherwise stated.

    //@siclog "Step 1" siclog@

    f_UT_Deregister(UT);

    //The SS is configured not send RLC ACK for the message sent in step 2.

    //@siclog "Step 1A" siclog@

    //@sic R5-195349 sic@

    f_NR_SS_ConfigRB_AckProhibit(v_NGC_NASCellA,tsc_NR_RbId_SRB2,Prohibit);
    //Check: Does the UE transmit a DEREGISTRATION REQUEST message with De-registration type IE indicating "Normal de-registration"? The UE starts timer T3521.

    //@siclog "Step 2" siclog@

    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, tsc_NR_RbId_SRB2, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp; // @sic R5s190109 sic@

    v_ReceivedMsg := v_ReceivedAsp.Signalling.Nas[0];

    if(not f_Check_NG_DeregistrationReqMOMsg(v_ReceivedMsg.Pdu.Msg, crs_DeregisterType('0'B, '0'B, '01'B))) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "De-registration Request Message Failed");

    }

      else {

      f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 2");

    }

    //The SS configures:- NGC Cell B as "Suitable neighbour cell"

    //@siclog "Step 3" siclog@

    f_NR_SetCellPower (v_NGC_NASCellB, tsc_NR_SuitableIntraFreqCellSSS_EPRE_FR1, tsc_NR_SuitableIntraFreqCellSSS_EPRE_FR2);
    //@siclog "Step 3A" siclog@

    //@siclog "Step 3B" siclog@

    //@sic R5-195349 sic@

    //The UE transmits an rrcReconfigurationComplete message.

    //The SS transmits an RRCReconfiguration message including reconfigurationWithSync with rach-ConfigDedicated to order the UE to perform intra-frequency handover to NGC Cell B.

    f_NR5GC_508RRC_IntraNR_HO_IntraCell(v_NGC_NASCellB);//@sic R5-197222 sic@

    //@siclog "Step 4" siclog@

    //Check: Does the UE restart the de-registration procedure by sending DEREGISTRATION REQUEST message? Timer T3521 is started.

    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB, tsc_NR_RbId_SRB2, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp; // @sic R5s190109 sic@

    v_ReceivedMsg := v_ReceivedAsp.Signalling.Nas[0];

    if(not f_Check_NG_DeregistrationReqMOMsg(v_ReceivedMsg.Pdu.Msg, crs_DeregisterType('0'B, '0'B, '01'B))) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "De-registration Request Message Failed");

    }

      else {

      f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 4");

    }

    //@siclog "Step 5" siclog@

    //With T3521 still running the SS shall send AUTHENTICATION REQUEST.

    //@siclog "Step 6" siclog@

    //Check: Does the UE transmit an AUTHENTICATION RESPONSE message?

    t_T3521Min.start;

    if (px_NAS_5GC_AuthenticationType == AKA_5G) {

       f_NR_Authentication5G_AKA(v_NGC_NASCellB, tsc_SHT_NoSecurityProtection, tsc_SHT_NoSecurityProtection, v_PLMN);

    } else {

      f_NR_AuthenticationEAP_AKA(v_NGC_NASCellB, tsc_SHT_NoSecurityProtection, tsc_SHT_NoSecurityProtection, v_PLMN);

    }

    f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 6");

    //@siclog "Step 7" siclog@

    //SS responds with DEREGISTRATION ACCEPT message.

    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB,

                                        tsc_NR_RbId_SRB2,

                                        cr_NG_NAS_Ind((tsc_SHT_IntegrityProtected,tsc_SHT_IntegrityProtected_Ciphered),

                                                        cr_NG_DEREGISTRATION_ACCEPT)));

    f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 2: DEREGISTRATION ACCEPT received");

    t_T3521Min.stop;
    //@siclog "Step 8" siclog@

    //The SS releases the RRC connection.

    f_NR_RRCRelease(v_NGC_NASCellB);

    //@siclog "Step 9" siclog@

    //AT or MMI command to cause UE to initiate registration.

    f_UT_Register(UT);

    //@siclog "Step 10-24a4" siclog@

    //Steps 2-19a1 of Table 4.5.2.2-2 of the generic procedure in TS 38.508-1 [4] are performed to complete the registration.

    f_NR5GC_RRC_IdleState1N_Def(v_NGC_NASCellB,-,noRrcConnectionRelease);

    //@siclog "Step 25" siclog@

    //Cause UE to initiate de-registration.

    f_UT_Deregister(UT);

    //@siclog "Step 26" siclog@

    //Check: Does the UE transmit a DEREGISTRATION REQUEST message with De-registration type IE indicating "Normal de-registration"? The UE starts timer T3521.

    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB, tsc_NR_RbId_SRB2, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp; // @sic R5s190109 sic@

    v_ReceivedMsg := v_ReceivedAsp.Signalling.Nas[0];

    if(not f_Check_NG_DeregistrationReqMOMsg(v_ReceivedMsg.Pdu.Msg, crs_DeregisterType('0'B, '0'B, '01'B),?,?)) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "De-registration Request Message Failed");

    }

      else {

      f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 26");

    }

    //@siclog "Step 27" siclog@

    //SS does not respond to the DEREGISTRATION REQUEST message.

    //@siclog "Step 28" siclog@

    //Check: When the timer T3521 expires does the UE re-transmit DEREGISTRATION REQUEST message? Timer T3521 is re-started (1st expiry).

    //@siclog "Step 29" siclog@

    //The SS does not respond to the DEREGISTRATION REQUEST message.

    //@siclog "Step 30" siclog@

    //Check: When the timer T3521 expires does the UE re-transmit DEREGISTRATION REQUEST message? Timer T3521 is re-started (2nd expiry).

    //@siclog "Step 31" siclog@

    //The SS does not respond to the DEREGISTRATION REQUEST message.

    //@siclog "Step 32" siclog@

    //Check: When the timer T3521 expires does the UE re-transmit DEREGISTRATION REQUEST message? Timer T3521 is re-started (3rd expiry).

    //@siclog "Step 33" siclog@

    //The SS does not respond to the DEREGISTRATION REQUEST message.

    //@siclog "Step 34" siclog@

    //Check: When the timer T3521 expires does the UE re-transmit DEREGISTRATION REQUEST message? Timer T3521 is re-started (4th expiry).

    for (v_Expiry_Number := 1; v_Expiry_Number <= 4; v_Expiry_Number := v_Expiry_Number + 1)

      {

        t_T3521Min.start;  //SS starts a timer to check that UE sends the Detach message after timeout.

        alt {

          [] SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB, ?, ?)) { // receive anything before the timer expires and it's a fail; @sic R5s100189 sic@

            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step " & int2str((v_Expiry_Number*2)+26));

            t_T3521Min.stop;

          }

          [] t_T3521Min.timeout {

            SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB,

                                           tsc_NR_RbId_SRB2,

                                           cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered,

                                                             cr_NG_DEREGISTRATION_REQUEST_MO(crs_DeregisterType('0'B, '0'B,'01'B),?,?))));

            f_NR_PreliminaryPass (__FILE__, __LINE__, "Step " & int2str((v_Expiry_Number*2)+26));

          }

        }

      }

    //@siclog "Step 35" siclog@

    //The SS does not respond to the DEREGISTRATION REQUEST message.

    //@siclog "Step 36" siclog@

    //Check: When the timer T3521 expires does the UE re-transmit DEREGISTRATION REQUEST message in 10s?

    //The UE shall abort the de-registration procedure and enter the 5GMM-DEREGISTERED (5th expiry).

    t_T3521Max.start;  // @sic R5s110731 sic@

    alt {

      // if SS receives anything, it fails.

      [] any port.receive

        {

          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 36");

          t_T3521Max.stop;

        }

      [] t_T3521Max.timeout

        {

          t_Delay.start;

          alt {

          [] SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB, //@sic R5-195349 sic@

                                           tsc_NR_RbId_SRB2,

                                           cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered,

                                                             cr_NG_DEREGISTRATION_REQUEST_MO(crs_DeregisterType('0'B, '0'B,'01'B),?,?))))

            {

              f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 36");

              t_Delay.stop;

            }

          [] t_Delay.timeout

            {

              f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 36");

            }

        }

      }

    }

  }//End of fl_TC_9_1_6_1_2_Body
After change

function fl_TC_9_1_6_1_2_TestBody() runs on NR5GC_PTC

  {

    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_AllCellsOnSamePLMN);

    var NR_CellId_Type v_NGC_NASCellB := f_NR5GC_MapNASCell(ngc_CellB, NG_AllCellsOnSamePLMN);

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var integer v_Expiry_Number;

    var PLMN_Identity v_ASN_PLMN := f_NR_CellInfo_GetPLMN (v_NGC_NASCellB);

    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);

    timer t_T3521Min := f_NR_SetTimerToleranceMin(v_NGC_NASCellA, nasTimer, 15.0);

    timer t_T3521Max := f_NR_SetTimerToleranceMax(v_NGC_NASCellA, nasTimer, 15.0);

    timer t_Delay := f_NR_SetTimerToleranceMin(v_NGC_NASCellA, nasTimer, 10.0);

var NR_SecurityParams_Type v_RRC_SecurityParams;
    f_NR_SetCellPower (v_NGC_NASCellB, tsc_NR_SuitableIntraFreqCellSSS_EPRE_FR1, tsc_NR_SuitableIntraFreqCellSSS_EPRE_FR2);
    f_NR_SS_ConfigRB_AckProhibit(v_NGC_NASCellA,tsc_NR_RbId_SRB2,Prohibit);
    //AT or MMI command to cause UE to initiate de-registration.

    //Note: The below messages will be sent/received on NGC Cell A unless otherwise stated.

    //@siclog "Step 1" siclog@

    f_UT_Deregister(UT);

    //The SS is configured not send RLC ACK for the message sent in step 2.

    //@siclog "Step 1A" siclog@

    //@sic R5-195349 sic@

    //Check: Does the UE transmit a DEREGISTRATION REQUEST message with De-registration type IE indicating "Normal de-registration"? The UE starts timer T3521.

    //@siclog "Step 2" siclog@

    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, tsc_NR_RbId_SRB2, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp; // @sic R5s190109 sic@

    v_ReceivedMsg := v_ReceivedAsp.Signalling.Nas[0];

    if(not f_Check_NG_DeregistrationReqMOMsg(v_ReceivedMsg.Pdu.Msg, crs_DeregisterType('0'B, '0'B, '01'B))) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "De-registration Request Message Failed");

    }

      else {

      f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 2");

}
f_NR_ULGrantConfiguration_Start(v_NGC_NASCellB);
    //The SS configures:- NGC Cell B as "Suitable neighbour cell"

    //@siclog "Step 3" siclog@
    //@siclog "Step 3A" siclog@

    //@siclog "Step 3B" siclog@

    //@sic R5-195349 sic@

    //The UE transmits an rrcReconfigurationComplete message.

    //The SS transmits an RRCReconfiguration message including reconfigurationWithSync with rach-ConfigDedicated to order the UE to perform intra-frequency handover to NGC Cell B.

   v_RRCReconfigurationHO := f_NR5GC_RRCReconfiguration_IntraNR_HO(v_NGC_NASCellB, -, -, -, -, -, -, cs_NR_RACH_ConfigDedicated_Uplink(cs_38508_RACH_ConfigDedicated(v_RACH_ConfigGeneric)));

    f_NR_SS_C_RNTI_Config(v_NGC_NASCellB, tsc_C_RNTI_Value3);

    v_RRC_SecurityParams := f_NR_Security_Get();

    v_RRC_SecurityParams.AS_Ciphering.ActTimeList := f_NR_RRC_CipherActTime_GetCurrent(v_NGC_NASCellB, false);

    f_NR_SS_RRC_EnableIntProt_CiphULandDL(v_NGC_NASCellB,

                                          v_RRC_SecurityParams.AS_Integrity,

                                          v_RRC_SecurityParams.AS_Ciphering);

    f_NR_Security_Set(v_RRC_SecurityParams);

    SRB.send(cas_NR_SRB1_RrcPdu_REQ(v_NGC_NASCellA, -, v_RRCReconfigurationHO));
    //The UE transmits an rrcReconfigurationComplete message.

    SRB.receive(car_NR_SRB_RrcPdu_IND(v_NGC_NASCellB, tsc_NR_RbId_SRB1, cr_38508_RRCReconfigurationComplete));
    //@siclog "Step 4" siclog@

    //Check: Does the UE restart the de-registration procedure by sending DEREGISTRATION REQUEST message? Timer T3521 is started.

    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB, tsc_NR_RbId_SRB2, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp; // @sic R5s190109 sic@

    v_ReceivedMsg := v_ReceivedAsp.Signalling.Nas[0];

    if(not f_Check_NG_DeregistrationReqMOMsg(v_ReceivedMsg.Pdu.Msg, crs_DeregisterType('0'B, '0'B, '01'B))) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "De-registration Request Message Failed");

    }

      else {

      f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 4");

    }

    //@siclog "Step 5" siclog@

    //With T3521 still running the SS shall send AUTHENTICATION REQUEST.

    //@siclog "Step 6" siclog@

    //Check: Does the UE transmit an AUTHENTICATION RESPONSE message?

    t_T3521Min.start;

    if (px_NAS_5GC_AuthenticationType == AKA_5G) {

       f_NR_Authentication5G_AKA(v_NGC_NASCellB, tsc_SHT_IntegrityProtected_Ciphered, tsc_SHT_IntegrityProtected_Ciphered, v_PLMN);

    } else {

      f_NR_AuthenticationEAP_AKA(v_NGC_NASCellB, tsc_SHT_IntegrityProtected_Ciphered, tsc_SHT_IntegrityProtected_Ciphered, v_PLMN);

    }

    f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 6");

    //@siclog "Step 7" siclog@

    //SS responds with DEREGISTRATION ACCEPT message.

    SRB.send(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB,

                                        tsc_NR_RbId_SRB2,

                                        cs_NG_NAS_Ind((tsc_SHT_IntegrityProtected,tsc_SHT_IntegrityProtected_Ciphered),

                                                        cr_NG_DEREGISTRATION_ACCEPT)));

    f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 2: DEREGISTRATION ACCEPT received");

    //@siclog "Step 8" siclog@

    //The SS releases the RRC connection.

    f_NR_RRCRelease(v_NGC_NASCellB);

    //@siclog "Step 9" siclog@

    //AT or MMI command to cause UE to initiate registration.

    f_UT_Register(UT);

    //@siclog "Step 10-24a4" siclog@

    //Steps 2-19a1 of Table 4.5.2.2-2 of the generic procedure in TS 38.508-1 [4] are performed to complete the registration.

    f_NR5GC_RRC_IdleState1N_Def(v_NGC_NASCellB,-,noRrcConnectionRelease);

    //@siclog "Step 25" siclog@

    //Cause UE to initiate de-registration.

    f_UT_Deregister(UT);

    //@siclog "Step 26" siclog@

    //Check: Does the UE transmit a DEREGISTRATION REQUEST message with De-registration type IE indicating "Normal de-registration"? The UE starts timer T3521.

    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB, tsc_NR_RbId_SRB2, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp; // @sic R5s190109 sic@

    v_ReceivedMsg := v_ReceivedAsp.Signalling.Nas[0];

    if(not f_Check_NG_DeregistrationReqMOMsg(v_ReceivedMsg.Pdu.Msg, crs_DeregisterType('0'B, '0'B, '01'B),?,?)) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "De-registration Request Message Failed");

    }

      else {

      f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 26");

    }

    //@siclog "Step 27" siclog@

    //SS does not respond to the DEREGISTRATION REQUEST message.

    //@siclog "Step 28" siclog@

    //Check: When the timer T3521 expires does the UE re-transmit DEREGISTRATION REQUEST message? Timer T3521 is re-started (1st expiry).

    //@siclog "Step 29" siclog@

    //The SS does not respond to the DEREGISTRATION REQUEST message.

    //@siclog "Step 30" siclog@

    //Check: When the timer T3521 expires does the UE re-transmit DEREGISTRATION REQUEST message? Timer T3521 is re-started (2nd expiry).

    //@siclog "Step 31" siclog@

    //The SS does not respond to the DEREGISTRATION REQUEST message.

    //@siclog "Step 32" siclog@

    //Check: When the timer T3521 expires does the UE re-transmit DEREGISTRATION REQUEST message? Timer T3521 is re-started (3rd expiry).

    //@siclog "Step 33" siclog@

    //The SS does not respond to the DEREGISTRATION REQUEST message.

    //@siclog "Step 34" siclog@

    //Check: When the timer T3521 expires does the UE re-transmit DEREGISTRATION REQUEST message? Timer T3521 is re-started (4th expiry).

    for (v_Expiry_Number := 1; v_Expiry_Number <= 4; v_Expiry_Number := v_Expiry_Number + 1)

      {

        t_T3521Min.start;  //SS starts a timer to check that UE sends the Detach message after timeout.

        alt {

          [] SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB, ?, ?)) { // receive anything before the timer expires and it's a fail; @sic R5s100189 sic@

            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step " & int2str((v_Expiry_Number*2)+26));

            t_T3521Min.stop;

          }

          [] t_T3521Min.timeout {

            SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB,

                                           tsc_NR_RbId_SRB2,

                                           cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered,

                                                             cr_NG_DEREGISTRATION_REQUEST_MO(crs_DeregisterType('0'B, '0'B,'01'B),?,?))));

            f_NR_PreliminaryPass (__FILE__, __LINE__, "Step " & int2str((v_Expiry_Number*2)+26));

          }

        }

      }

    //@siclog "Step 35" siclog@

    //The SS does not respond to the DEREGISTRATION REQUEST message.

    //@siclog "Step 36" siclog@

    //Check: When the timer T3521 expires does the UE re-transmit DEREGISTRATION REQUEST message in 10s?

    //The UE shall abort the de-registration procedure and enter the 5GMM-DEREGISTERED (5th expiry).

    t_T3521Max.start;  // @sic R5s110731 sic@

    alt {

      // if SS receives anything, it fails.

      [] any port.receive

        {

          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 36");

          t_T3521Max.stop;

        }

      [] t_T3521Max.timeout

        {

          t_Delay.start;

          alt {

          [] SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB, //@sic R5-195349 sic@

                                           tsc_NR_RbId_SRB2,

                                           cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered,

                                                             cr_NG_DEREGISTRATION_REQUEST_MO(crs_DeregisterType('0'B, '0'B,'01'B),?,?))))

            {

              f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 36");

              t_Delay.stop;

            }

          [] t_Delay.timeout

            {

              f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 36");

            }

        }

      }

    }

  }//End of fl_TC_9_1_6_1_2_Body
MCC160 Additional implementation
function fl_TC_9_1_6_1_2_TestBody() runs on NR5GC_PTC

  {

    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_AllCellsOnSamePLMN);

    var NR_CellId_Type v_NGC_NASCellB := f_NR5GC_MapNASCell(ngc_CellB, NG_AllCellsOnSamePLMN);

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var integer v_Expiry_Number;

    var PLMN_Identity v_ASN_PLMN := f_NR_CellInfo_GetPLMN (v_NGC_NASCellB);

    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);

    timer t_T3521Min := f_NR_SetTimerToleranceMin(v_NGC_NASCellA, nasTimer, 15.0);

    timer t_T3521Max := f_NR_SetTimerToleranceMax(v_NGC_NASCellA, nasTimer, 15.0);

    timer t_Delay := f_NR_SetTimerToleranceMin(v_NGC_NASCellA, nasTimer, 10.0);
var template (value) ReconfigurationWithSync.rach_ConfigDedicated v_RACH_ConfigDedicated ;
    //AT or MMI command to cause UE to initiate de-registration.

    //Note: The below messages will be sent/received on NGC Cell A unless otherwise stated.


//@siclog "Step 0" siclog@


//The SS configures:- NGC Cell B as "Suitable neighbour cell".


f_NR_SetCellPower (v_NGC_NASCellB, tsc_NR_SuitableIntraFreqCellSSS_EPRE_FR1, tsc_NR_SuitableIntraFreqCellSSS_EPRE_FR2);//@sic R5-198949 sic@
    //@siclog "Step 1" siclog@

    f_UT_Deregister(UT);


//The following messages are to be observed on Cell A unless explicitly stated otherwise.

    //The SS is configured not send RLC ACK for the message sent in step 2.

    //@siclog "Step 1A" siclog@

    //@sic R5-195349 sic@

    f_NR_SS_ConfigRB_AckProhibit(v_NGC_NASCellA,tsc_NR_RbId_SRB2,Prohibit);

    //Check: Does the UE transmit a DEREGISTRATION REQUEST message with De-registration type IE indicating "Normal de-registration"? The UE starts timer T3521.

    //@siclog "Step 2" siclog@

    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, tsc_NR_RbId_SRB2, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp; // @sic R5s190109 sic@

    v_ReceivedMsg := v_ReceivedAsp.Signalling.Nas[0];

    if(not f_Check_NG_DeregistrationReqMOMsg(v_ReceivedMsg.Pdu.Msg, crs_DeregisterType('0'B, '0'B, '01'B))) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "De-registration Request Message Failed");

    }

      else {

      f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 2");

    }

    //The SS configures:- NGC Cell B as "Suitable neighbour cell"

    //@siclog "Step 3" siclog@

    //void //@sic R5-198949 sic@
    //@siclog "Step 3A" siclog@


//@sic R5-195349 sic@


//The SS transmits an RRCReconfiguration message including reconfigurationWithSync with rach-ConfigDedicated to order the UE to perform intra-frequency handover to NGC Cell B.


//The following messages are to be observed on Cell B unless explicitly stated otherwise.

    //@siclog "Step 3B" siclog@

//The UE transmits an rrcReconfigurationComplete message.                                           

v_RACH_ConfigDedicated := cs_NR_RACH_ConfigDedicated_Uplink(cs_38508_RACH_ConfigDedicated(f_NR_CellInfo_GetRACH_ConfigGeneric(v_NGC_NASCellB,tsc_NR_BWP_Id)));


//@sic R5-197222 sic@


f_NR5GC_508RRC_IntraNR_HO_InterCell(v_NGC_NASCellA, v_NGC_NASCellB,

                                          -, -, -, -, -,

                                          cs_MasterKeyUpdate(false, tsc_NR_38508_NextHopChainingCount),

                                          v_RACH_ConfigDedicated);
    //@siclog "Step 4" siclog@

    //Check: Does the UE restart the de-registration procedure by sending DEREGISTRATION REQUEST message? Timer T3521 is started.

    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB, tsc_NR_RbId_SRB2, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp; // @sic R5s190109 sic@

    v_ReceivedMsg := v_ReceivedAsp.Signalling.Nas[0];

    if(not f_Check_NG_DeregistrationReqMOMsg(v_ReceivedMsg.Pdu.Msg, crs_DeregisterType('0'B, '0'B, '01'B))) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "De-registration Request Message Failed");

    }

      else {

      f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 4");

    }


//@siclog "Step 4A" siclog@


//The SS configures:- NGC Cell A as "Non-suitable "Off" cell".


f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);//@sic R5-198949 sic@
    //@siclog "Step 5" siclog@

    //With T3521 still running the SS shall send AUTHENTICATION REQUEST.

    //@siclog "Step 6" siclog@

    //Check: Does the UE transmit an AUTHENTICATION RESPONSE message?

    t_T3521Min.start;

    if (px_NAS_5GC_AuthenticationType == AKA_5G) {

       f_NR_Authentication5G_AKA(v_NGC_NASCellB, tsc_SHT_IntegrityProtected_Ciphered, tsc_SHT_IntegrityProtected_Ciphered, v_PLMN, tsc_NR_RbId_SRB2);//@sic R5s191132 sic@

    } else {

      f_NR_AuthenticationEAP_AKA(v_NGC_NASCellB, tsc_SHT_IntegrityProtected_Ciphered, tsc_SHT_IntegrityProtected_Ciphered, v_PLMN, tsc_NR_RbId_SRB2);//@sic R5s191132 sic@

    }

    f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 6");

    //@siclog "Step 7" siclog@

    //SS responds with DEREGISTRATION ACCEPT message.


//@sic R5s191132 sic@


SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellB, tsc_NR_RbId_SRB2, -, 

                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, cs_NG_DEREGISTRATION_ACCEPT)));

    t_T3521Min.stop;
    //@siclog "Step 8" siclog@

    //The SS releases the RRC connection.

    f_NR_RRCRelease(v_NGC_NASCellB);


//The below is added because the RACH has been configured as CFRA in the handover procedure.


f_NR_SS_RachProcedureConfig(v_NGC_NASCellB, f_NR_InitialiseRachProcedure(v_NGC_NASCellB));


 …
    }
5. Execution Log Files

5.1 HiSilicon Balong 5000
The HiSilicon Balong 5000 UE passed this test case on Datang LinkTester 5G Protocol Conformance Toolset Solution on NR5GC band n41.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file
TC_9_1_6_1_2_NR5GC_N41.log
· PICS/PIXIT Parameter file
Pics(NR5GC).xml
Pixit(TC_9_1_6_1_2_NR5GC).xml
In the log file (in .log 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.
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