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1. Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of test cases 9.1.7.1 which is part of the NR5GC test suite in the ‘iWD-TTCN3-B2018-12_D19wk23’ 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:
9.1.7.1
Test Group:
\NR5GC\9_1_7\
ATS Version:
iWD-TTCN3-B2018-12_D19wk23
System Simulator used:
Starpoint SP9500 Test system
UE used:
HiSilicon Balong 5000
Verification Status:
PASS

4. Corrections required for NR5GC test case 9.1.7.1 using wk23
Change 4.1
	Function name
	f_TC_9_1_7_1_NR5GC()

	Reason for change
	1 According to cr R5-196055 agreed in RAN5#84 meeting,NGC Cell B is not used for this test case.
2 Active test mode is necessary for this test case.
3 UE is in idle state then testbody finished.

	Summary of change
	1 Delete the information of NGC Cell B
2 Set TEST_LOOPModeB_ON in Preamble
3 Set STATE_IDLE_1A in Postamble and SRB1 is used.

	TTCN module
	Service_Request_NR5GC.ttcn

	MCC160 Comment
	1. Accepted and already implemented in 19wk38 TTCN
2. Accepted

3. Accepted.


Before change
  function f_TC_9_1_7_1_NR5GC() runs on NR5GC_PTC
  {
    //Service request / IDLE mode uplink user data transport / Rejected / Restricted service area
    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_1);
    //Create and configure cells
    f_NR_CellConfig_Def(v_NGC_NASCellA);
    f_NR_CellConfig_Def(v_NGC_NASCellB);
    //Preamble
    f_NR5GC_Preamble(v_NGC_NASCellA, STATE_IDLE_1A );
    f_NR5GC_RRC_ConnectedState3N_Def(v_NGC_NASCellA, TEST_LOOPModeB_ON, -, '05'O);
    //Main test body
    fl_TC_9_1_7_1_Body();
    // Finish
    f_NR_Postamble(v_NGC_NASCellA, STATE_CONNECTED_3A);
  } 
After change
   function f_TC_9_1_7_1_NR5GC() runs on NR5GC_PTC
  {
    //Service request / IDLE mode uplink user data transport / Rejected / Restricted service area
    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_AllCellsOnSamePLMN);
    f_NR5GC_Init_NAS(NR_1);
    //Create and configure cells
    f_NR_CellConfig_Def(v_NGC_NASCellA);
    //Preamble
f_NR5GC_Preamble(v_NGC_NASCellA, STATE_IDLE_1A, TEST_LOOPModeB_ON);
    f_NR5GC_RRC_ConnectedState3N_Def(v_NGC_NASCellA, TEST_LOOPModeB_ON, -, '05'O);
    //Main test body
    fl_TC_9_1_7_1_Body();
    // Finish
    f_NR_Postamble(v_NGC_NASCellA, STATE_IDLE_1A ,tsc_NR_RbId_SRB1);
  }
Change 4.2
	Function name
	fl_TC_9_1_7_1_Body()

	Reason for change
	1 According to cr R5-196055 agreed in RAN5#84 meeting,NGC Cell B is not used for this test case.
2  According to the protocol, if the UE triggered the service request procedure in 5GMM-IDLE mode and the service type of the SERVICE REQUEST message was not set to "emergency services fallback", then the 5GMM sublayer shall increment the service request attempt counter.
3 According to TS38.523-1Table 9.1.7.1.3.3-3,  Service type value should be ‘0001’B and the message should be IntegrityProtected_Ciphered


	Summary of change
	1 Delete Cell B and update test procedures accordingly.
2 RRCRelease is needed in step8 to make UE in idle mode(prose cr may needed)
3 Made a correction of step9-10 and step11 

	TTCN module
	Service_Request_NR5GC.ttcn

	MCC160 Comment
	1) Accepted and already implemented in 19wk38 TTCN
2. Accepted conditional to prose CR agreement at RAN5#85
3.Accepted in principle, but implemented differently. Since the rrc has been released locally before Step 11, it is wrong UE behaviour if the UE sends a Service REQ without initiating a new rrc connection.The TTCN should check for a rrc setup REQ, not Service REQ.A draft Prose CR is required.


Before change
  function fl_TC_9_1_7_1_Body() 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 NG_NAS_GutiParameters_Type v_GutiParams_A := f_NR5GC_CellInfo_GetGutiParameters(v_NGC_NASCellA);
    var template (present) NG_MobileIdentity v_S_TMSI_A := f_NG_S_TMSI2MobileIdentity(omit, v_GutiParams_A);
    var NG_NAS_GutiParameters_Type v_GutiParams_B := f_NR5GC_CellInfo_GetGutiParameters(v_NGC_NASCellB);
    var template (present) NG_MobileIdentity v_S_TMSI_B := f_NG_S_TMSI2MobileIdentity(omit, v_GutiParams_B);
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var integer v_Count := 0; //@sic R5-194869 sic@
    var template (value) QosFlow_Identification_Type v_QosFlowId := f_NR_GetQosFlowIdentification_ForDRBId(f_NR_GetDefaultDRB_ForFirstPDUSession()); //Get the QosFlow ID information from the DRB ID
    var SDAP_SDUList_Type v_SDAP_Data := { f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE()) }; //Create the IP Data
    timer t_T3517 := 15.0; //@sic R5-194869 sic@
    timer t_T3525 := 60.0; //@sic R5-194869 sic@
    //@siclog "Steps 1" siclog@
    f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    f_NR_SetCellPower (v_NGC_NASCellB, tsc_NR_NonSuitableCellSSS_EPRE_FR1, tsc_NR_NonSuitableCellSSS_EPRE_FR2); //@sic R5-194879 sic@
    //@siclog "Steps 2" siclog@
    DRB.send(cas_NR_DRB_COMMON_REQ_SDAP_SDUList(v_NGC_NASCellA, v_QosFlowId, v_SDAP_Data));
    //@siclog "Steps 3" siclog@
    f_Delay(1.0);
    f_NR_RRCRelease(v_NGC_NASCellA);
    //@siclog "Steps 4" siclog@
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (v_NGC_NASCellA, tsc_NR_RRC_TI_Def, ?);
    if (not f_Check_NG_ServiceReqMsg (v_ReceivedMsg.Pdu, cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (), tsc_NasKsi_NativeSecurityContext), v_S_TMSI_A, '0001'B)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Service Request Message Failed");
    }
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");
    //@siclog "Steps 5" siclog@
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA,
                                   tsc_NR_RbId_SRB1, // No SRB2 so must be on SRB1
                                   cs_TimingInfo_Now,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                     cs_NG_SERVICE_REJECT(cs_GMM_GSM_Cause (omit, '00011100'B),
                                                                                            omit, omit, omit))));
    //@siclog "Steps 6" siclog@
    f_NR_RRCRelease(v_NGC_NASCellA);
    //@siclog "Steps 7" siclog@
    f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    f_NR_SetCellPower (v_NGC_NASCellB, tsc_NR_SuitableIntraFreqCellSSS_EPRE_FR1, tsc_NR_SuitableIntraFreqCellSSS_EPRE_FR1 /*value for FR2 is FFS*/);
    //@siclog "Step 8" siclog@
    f_NR5GC_MobilityRegistration(v_NGC_NASCellB, -, -, -, -, noRrcConnectionRelease);
    //@siclog "Step 9 - 10" siclog@
    //@sic R5-194869 sic@
    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellB,
                                        tsc_NR_RbId_SRB1,
                                        cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected,
                                                          cr_NG_SERVICE_REQUEST('0010'B,
                                                          cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (), tsc_NasKsi_NativeSecurityContext),
                                                          v_S_TMSI_B, omit,omit,omit,*))));
    for (v_Count := 1; v_Count < 5; v_Count := v_Count + 1) {
    t_T3517.start(f_NR_SetTimerToleranceMin(v_NGC_NASCellB, nasTimer, 15.0));
    alt{
        []SRB.receive (car_NR_SRB_NasPdu_IND(v_NGC_NASCellB, tsc_NR_RbId_SRB1, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected,
                                                                      cr_NG_SERVICE_REQUEST('0010'B,
                                                                      cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (), tsc_NasKsi_NativeSecurityContext),
                                                                      v_S_TMSI_B, omit,omit,omit,*))))
            {
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Service REQ received before T3517 expiry");
            }
        []t_T3517.timeout
            {
                f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");
                SRB.receive (car_NR_SRB_NasPdu_IND(v_NGC_NASCellB, tsc_NR_RbId_SRB1, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected,
                                                                      cr_NG_SERVICE_REQUEST('0010'B,
                                                                      cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (), tsc_NasKsi_NativeSecurityContext),
                                                                      v_S_TMSI_B, omit,omit,omit,*))));
            }
    }
    } //For loop
    //@siclog "Step 11" siclog@
    //@sic R5-194869 sic@
    t_T3525.start(f_NR_SetTimerToleranceMin(v_NGC_NASCellB, nasTimer, 60.0));
    alt{
        []SRB.receive (car_NR_SRB_NasPdu_IND(v_NGC_NASCellB, tsc_NR_RbId_SRB1, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected,
                                                                      cr_NG_SERVICE_REQUEST('0010'B,
                                                                      cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (), tsc_NasKsi_NativeSecurityContext),
                                                                      v_S_TMSI_B, omit,omit,omit,*))))
            {
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Service REQ received before T3525 expiry");
            }
        []t_T3525.timeout
            {
                f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 11");
            }
    }
    } //End of test body of TC_9_1_7_1
  }//End of Module
After change
  function fl_TC_9_1_7_1_Body() runs on NR5GC_PTC
  {
    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_AllCellsOnSamePLMN);
    var NG_NAS_GutiParameters_Type v_GutiParams_A := f_NR5GC_CellInfo_GetGutiParameters(v_NGC_NASCellA);
    var template (present) NG_MobileIdentity v_S_TMSI_A := f_NG_S_TMSI2MobileIdentity(omit, v_GutiParams_A);
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var integer v_Count := 0; //@sic R5-194869 sic@
    var template (value) QosFlow_Identification_Type v_QosFlowId := f_NR_GetQosFlowIdentification_ForDRBId(f_NR_GetDefaultDRB_ForFirstPDUSession()); //Get the QosFlow ID information from the DRB ID
    var SDAP_SDUList_Type v_SDAP_Data := { f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE()) }; //Create the IP Data
    timer t_T3517 := 15.0; //@sic R5-194869 sic@
    timer t_T3525 := 60.0; //@sic R5-194869 sic@
    //@siclog "Steps 1" siclog@
    //@siclog "Steps 2" siclog@
    DRB.send(cas_NR_DRB_COMMON_REQ_SDAP_SDUList(v_NGC_NASCellA, v_QosFlowId, v_SDAP_Data));
    //@siclog "Steps 3" siclog@
    f_Delay(1.0);
    f_NR_RRCRelease(v_NGC_NASCellA);
    //@siclog "Steps 4" siclog@
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (v_NGC_NASCellA, tsc_NR_RRC_TI_Def, ?);
    if (not f_Check_NG_ServiceReqMsg (v_ReceivedMsg.Pdu, cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (), tsc_NasKsi_NativeSecurityContext), v_S_TMSI_A, '0001'B)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Service Request Message Failed");
    }
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");
    //@siclog "Steps 5" siclog@
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA,
                                   tsc_NR_RbId_SRB1, // No SRB2 so must be on SRB1
                                   cs_TimingInfo_Now,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                     cs_NG_SERVICE_REJECT(cs_GMM_GSM_Cause (omit, '00011100'B),
                                                                                            omit, omit, omit))));
    //@siclog "Steps 6" siclog@
    f_NR_RRCRelease(v_NGC_NASCellA);
    //@siclog "Steps 7" siclog@
    //@siclog "Step 8" siclog@
    f_NR5GC_MobilityRegistration(v_NGC_NASCellA, -, -, -, -, rrcConnectionRelease);     
    //@siclog "Step 9 - 10" siclog@
    //@sic R5-194869 sic@
     v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (v_NGC_NASCellA, tsc_NR_RRC_TI_Def, ?);

 f_NR_RRCRelease_Local(v_NGC_NASCellA, f_NR_GetNextSendOccasion_DL(v_NGC_NASCellA));
    for (v_Count := 1; v_Count < 5; v_Count := v_Count + 1) {
    t_T3517.start(f_NR_SetTimerToleranceMin(v_NGC_NASCellA, nasTimer, 15.0));
    alt{
        []SRB.receive (car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, tsc_NR_RbId_SRB1, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered,
                                                                      cr_NG_SERVICE_REQUEST('0001'B,
                                                                        cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (), tsc_NasKsi_NativeSecurityContext),
                                                                      v_S_TMSI_A, omit,omit,omit,*))))
            {
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Service REQ received before T3517 expiry");
            }
        []t_T3517.timeout
            {
                f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");



v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (v_NGC_NASCellA, tsc_NR_RRC_TI_Def, ?);


         f_NR_RRCRelease_Local(v_NGC_NASCellA, f_NR_GetNextSendOccasion_DL(v_NGC_NASCellA));
            }
    }
    } //For loop
    //@siclog "Step 11" siclog@
    //@sic R5-194869 sic@
    t_T3525.start(f_NR_SetTimerToleranceMin(v_NGC_NASCellA, nasTimer, 60.0));
    alt{
        []SRB.receive (car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, tsc_NR_RbId_SRB1, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered,
                                                                      cr_NG_SERVICE_REQUEST('0001'B,
                                                                      cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (), tsc_NasKsi_NativeSecurityContext),
                                                                      v_S_TMSI_A, omit,omit,omit,*))))
            {
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Service REQ received before T3525 expiry");
            }
        []t_T3525.timeout
            {
                f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 11");
            }
    }
    } //End of test body of TC_9_1_7_1
  }//End of Module
Additional change from MCC160
	Function name
	f_TC_9_1_7_1_NR5GC()

	Reason for change
	After Step 5, the SS should release rrc connection


	Summary of change
	Called function f_NR_RRCRelease(v_NGC_NASCellA); after Step 5. 

A Prose CR is required.

	TTCN module
	Service_Request_NR5GC.ttcn

	MCC160 Comment
	


Before change

  <SKIPPED CODE>>

//@siclog "Steps 6" siclog@

    //Void //@sic R5-196055 sic@

    //@siclog "Steps 7" siclog@

    //Void //@sic R5-196055 sic@

<<SKIPPED CODE>>

After change

<<SKIPPED CODE>>

//@siclog "Steps 6" siclog@

    //Void //@sic R5-196055 sic@

//@siclog "Steps 6A" siclog@

    //Void //@sic R5-196055 sic@

f_NR_RRCRelease(v_NGC_NASCellA);
    //@siclog "Steps 7" siclog@

    //Void //@sic R5-196055 sic@

<<SKIPPED CODE>>
5. Execution Log Files
5.1 HiSilicon Balong 5000
The HiSilicon Balong 5000 UE passed this test case on Starpoint SP9500 Test System 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_7_1_NR5GC_PASS.spm
PIXCIT settings used:
 \ TC_9_1_7_1_PIXIT.sppar
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.
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