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1. Overview

This document lists all the essential changes needed to correct problems in the TTCN implementation of test cases 8.1.2.1.1 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:
8.1.2.1.1
Test Group:
\NR5GC\8_1_2\
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 8.1.2.1.1 using wk23

Change 4.1
	Function name
	f_TC_8_1_2_1_1_NR5GC_TestBody()

	Reason for change
	1. In Paging produre，SS should send  SERVICE ACCEPT.According to 38.523-1 8.1.2.1.1.3.2 step6,SS should transmits an RRCReconfiguration message to establish a data radio bearer.
2. Message should be send on SRB1 in step11 and step 13.

3. Step16 template use error

	Summary of change
	1. Correct Step6
2. Correct  srb id in step11,13
3. Correct Step16  template 

	TTCN module
	\NR5GC\8_1_2\RRC_Reconfiguration_NR5GC.ttcn

	MCC160 Comment
	


Before change

     function f_TC_8_1_2_1_1_NR5GC_TestBody() runs on NR5GC_PTC

   {

var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var NR_SecurityParams_Type v_SecurityParams := f_NR_Security_Get();

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var NR_DRBInfoList_Type v_ExistingDRBs;

    var integer v_NoOfDRBs := f_NR5GC_MobileInfo_GetNoOfDRBs();

    var NR_DRBInfo_Type v_DRBInfo;

    var integer v_DRBId;

    var integer v_Index := -1;

    var template (value) RadioBearerConfig v_RadioBearerConfig;

    var template (value) CellGroupConfig v_CellGroupConfig;

    var template (value) RRCReconfiguration_v1530_IEs v_V1530Ext;

    var template (value) NG_PDU_SessionId v_PDU_SessionId;

    var template (value) NG_NAS_DL_Pdu_Type v_PiggyBackedMsgToSend;

    var PDUSessionInfoList_Type v_PDUSessionInfoList := f_NR5GC_MobileInfo_GetSessionInfoList();

…    

    // @siclog "Step 6" siclog@

    // Using the same slot as the SecurityModeCommand message in step 5, the SS transmits an RRCReconfiguration message to establish a data radio bearer, DRB1.

    f_NR_RRCReconfigExistingDRBs(nr_Cell1,

                                 omit,
                                 {v_DRBId},

                                 -, -, -,

                                 cs_TimingInfo_Now,

                                 -,

                                 false, // Don't handle complete here

                                 true); // SRB1 only

…

// @siclog "Step 11" siclog@

    // The SS transmits an RRCReconfiguration message to modify SRB and DRB configuration.

    f_NR_RRCReconfigNewDRBWithSSConfig(nr_Cell1,

                                       v_RadioBearerConfig,

                                       {v_DRBInfo.SS_Config}, // re-establish DRB in SS with exactly the same config as earlier

                                       v_CellGroupConfig,

                                       omit,

                                       tsc_NR_RbId_SRB2); // SRB2 now configured

…  

// @siclog "Step 13" siclog@

    // The SS transmits an RRCReconfiguration message with a drb-ToReleaseList and PDU SESSION RELEASE COMMAND

    f_NR_RRCReconfigNewDRBWithSSConfig(nr_Cell1,

                                       v_RadioBearerConfig,

                                       {v_DRBInfo.SS_Config}, // re-establish DRB in SS with exactly the same config as earlier

                                       v_CellGroupConfig,

                                       { cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_PiggyBackedMsgToSend) },

                                       tsc_NR_RbId_SRB2); // SRB2 now configured

    // @siclog "Step 14" siclog@

    // Check: Does the UE transmit an RRCReconfigurationComplete message?

    SRB.receive(car_NR_SRB_RrcPdu_IND(nr_Cell1, tsc_NR_RbId_SRB2, cr_38508_RRCReconfigurationComplete));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 14");

    // @siclog "Step 15 - Void" siclog@

    // @siclog "Step 16" siclog@

    // The UE transmits an ULInformationTransfer message and a UL NAS TRASPORT containing PDU SESSION RELEASE COMPLETE.

    SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1, tsc_NR_RbId_SRB2, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;

    if (not f_Check_NG_PDUSessionReleaseComplete (v_PDUSessionInfoList, v_ReceivedAsp.Signalling.Nas[0].Pdu, cr_NG_PDU_SessionId(int2oct(v_DRBInfo.PDUSessionId, 1)))) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 15");

    }

   }//end of f_TC_8_1_2_1_1_NR5GC_TestBody
After change

       function f_TC_8_1_2_1_1_NR5GC_TestBody() runs on NR5GC_PTC

   {

var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var NR_SecurityParams_Type v_SecurityParams := f_NR_Security_Get();

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var NR_DRBInfoList_Type v_ExistingDRBs;

    var integer v_NoOfDRBs := f_NR5GC_MobileInfo_GetNoOfDRBs();

    var NR_DRBInfo_Type v_DRBInfo;

    var integer v_DRBId;

    var integer v_Index := -1;

    var template (value) RadioBearerConfig v_RadioBearerConfig;

    var template (value) CellGroupConfig v_CellGroupConfig;

    var template (value) RRCReconfiguration_v1530_IEs v_V1530Ext;

    var template (value) NG_PDU_SessionId v_PDU_SessionId;

    var template (value) NG_NAS_DL_Pdu_Type v_PiggyBackedMsgToSend;

    var PDUSessionInfoList_Type v_PDUSessionInfoList := f_NR5GC_MobileInfo_GetSessionInfoList();

var template (omit) DRB_ToAddModList v_DRBToAddModList := omit;
…      

    // @siclog "Step 6" siclog@

    // Using the same slot as the SecurityModeCommand message in step 5, the SS transmits an RRCReconfiguration message to establish a data radio bearer, DRB1.

    v_DRBToAddModList[0] := cs_38508_NRDRB_ToAddMod(v_ExistingDRBs[0].SDAP_Config,
v_ExistingDRBs[0].DRB_Id,
cs_38508_PDCP_Config); 

f_NR_RRCReconfigExistingDRBs(nr_Cell1,
{cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, cs_NG_SERVICE_ACCEPT)},
{v_DRBId},
-, -, v_DRBToAddModList,
cs_TimingInfo_Now,
-,
false, // Don't handle complete here
true); // SRB1 only
…  

// @siclog "Step 11" siclog@

    // The SS transmits an RRCReconfiguration message to modify SRB and DRB configuration.

    f_NR_RRCReconfigNewDRBWithSSConfig(nr_Cell1,

                                       v_RadioBearerConfig,

                                       {v_DRBInfo.SS_Config}, // re-establish DRB in SS with exactly the same config as earlier

                                       v_CellGroupConfig,

                                       omit,

                                       tsc_NR_RbId_SRB1); // SRB2 now configured

…  

 // @siclog "Step 13" siclog@

    // The SS transmits an RRCReconfiguration message with a drb-ToReleaseList and PDU SESSION RELEASE COMMAND

    f_NR_RRCReconfigNewDRBWithSSConfig(nr_Cell1,

                                       v_RadioBearerConfig,

                                       {v_DRBInfo.SS_Config}, // re-establish DRB in SS with exactly the same config as earlier

                                       v_CellGroupConfig,

                                       { cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_PiggyBackedMsgToSend) },

                                       tsc_NR_RbId_SRB1); // SRB2 now configured

    // @siclog "Step 14" siclog@

    // Check: Does the UE transmit an RRCReconfigurationComplete message?

    SRB.receive(car_NR_SRB_RrcPdu_IND(nr_Cell1, tsc_NR_RbId_SRB2, cr_38508_RRCReconfigurationComplete));

f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 14");

    // @siclog "Step 15 - Void" siclog@

    // @siclog "Step 16" siclog@

    // The UE transmits an ULInformationTransfer message and a UL NAS TRASPORT containing PDU SESSION RELEASE COMPLETE.

 SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1,tsc_NR_RbId_SRB2, cr_NG_NAS_IndWithPiggybacking((tsc_SHT_IntegrityProtected_Ciphered,tsc_SHT_IntegrityProtected)))) -> value v_ReceivedAsp;
    if (not f_Check_NG_PDUSessionReleaseComplete (v_PDUSessionInfoList, v_ReceivedAsp.Signalling.Nas[0].Pdu, cr_NG_PDU_SessionId(int2oct(v_DRBInfo.PDUSessionId, 1)))) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 15");

    }

   }//end of f_TC_8_1_2_1_1_NR5GC_TestBody
Change 4.2

	Function name
	f_Get_NG_DLNASTransport()

	Reason for change
	According to 24.501 8.2.11 PDU session ID is not correct.

	Summary of change
	Correct  PDU session ID.

	TTCN module
	\Common\NG_NAS\NG_NASTemplateFunctions.ttcn

	MCC160 Comment
	


Before change

   function f_Get_NG_DLNASTransport(PayloadContainerType p_PayloadContainerType,

                                   template (omit) NG_NAS_DL_Message_Type p_PiggyBackedGSMMsg,

                                   template (value) PayloadContainer p_Payload := cs_DummyPayloadContainer, // dummy value for p_PiggyBackedGSMMsg is encoded in emulator

                                   template (omit) NG_PDU_SessionId p_PDU_SessionId := omit,

                                   template (omit) AdditionalInformation p_AdditionalInfo := omit,

                                   template (omit) GMM_GSM_Cause p_Cause := 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_GMMMsg := cs_NG_DL_NAS_TRANSPORT (                                                                                   p_PayloadContainerType,

                                                                                    p_Payload,

                                                                                    p_PDU_SessionId),//19wk23
                                                                                    p_AdditionalInfo,

                                                                                    p_Cause,

                                                                                    p_BackOff);

    return cs_NG_NAS_DL_PduWithPiggybacking (v_GMMMsg, p_PiggyBackedGSMMsg);

  }

After change

  function f_Get_NG_DLNASTransport(PayloadContainerType p_PayloadContainerType,

                                   template (omit) NG_NAS_DL_Message_Type p_PiggyBackedGSMMsg,

                                   template (value) PayloadContainer p_Payload := cs_DummyPayloadContainer, // dummy value for p_PiggyBackedGSMMsg is encoded in emulator

                                   template (omit) NG_PDU_SessionId p_PDU_SessionId := omit,

                                   template (omit) AdditionalInformation p_AdditionalInfo := omit,

                                   template (omit) GMM_GSM_Cause p_Cause := 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_GMMMsg := cs_NG_DL_NAS_TRANSPORT (p_PayloadContainerType,

                                                                                    p_Payload,

                                                                                    cs_NG_PDU_SessionId('12'O,p_PDU_SessionId.sessionId),//19wk23
                                                                                    p_AdditionalInfo,

                                                                                    p_Cause,

                                                                                    p_BackOff);

    return cs_NG_NAS_DL_PduWithPiggybacking (v_GMMMsg, p_PiggyBackedGSMMsg);

  }

Change 4.3
	Function name
	f_Check_NG_PDUSessionReleaseComplete ()

	Reason for change
	1、the number of loop is error
2、function f_Check_NG_PDUSessionReleaseComplete（）deal with PDUSessionReleaseComplete but v_GSMMsg.pdu_Session_Release_Request.pduSessionId call pdu_Session_Release_Request  result  in  error

	Summary of change
	1、 Modify  for loop i value
2、 Modify  v_GSMMsg.pdu_Session_Release_Request.pduSessionId

	TTCN module
	\Common\NG_NAS\NG_NASTemplateFunctions.ttcn

	MCC160 Comment
	


Before change

    function f_Check_NG_PDUSessionReleaseComplete( inout PDUSessionInfoList_Type p_PDUSessionGlobalInfo,

                                                 NG_NAS_UL_Pdu_Type p_ReceivedMsgs,

                                                 template (present) NG_PDU_SessionId p_PDU_SessionId,

                                                 template (present) ProcedureTransactionIdentifier p_PTI := ?,

                                                 template GMM_GSM_Cause p_Cause := *,

                                                 template ExtdProtocolConfigOptions p_ExtdPCO := *,

                                                 template NG_PDU_SessionId p_OldPDU_SessionId  := *,

                                                 template NG_Request_Type p_RequestType  := *,

                                                 template S_NSSAI_Type p_S_NSSAI  := *,

                                                 template DNN p_DNN  := *,

                                                 template AdditionalInformation p_AdditionalInfo  := *) return boolean

  {

    var boolean v_Result := false;

    var NG_NAS_UL_Message_Type v_GSMMsg := p_ReceivedMsgs.PiggybackedPduList[0].Msg;

    var PDUSessionInfoList_Type v_NewList;

    var integer i;

    var integer j := 0;

    ……

    // Delete any stored info for this Session Id as it's now released

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

      if ( match(v_GSMMsg.pdu_Session_Release_Request.pduSessionId , p_PDUSessionGlobalInfo[i].SessionId)) {

        v_NewList[j] := p_PDUSessionGlobalInfo[i];

        j := j+ 1;

      }

    }

    p_PDUSessionGlobalInfo := v_NewList;

    return v_Result;

  }
After change

  function f_Check_NG_PDUSessionReleaseComplete( inout PDUSessionInfoList_Type p_PDUSessionGlobalInfo,

                                                 NG_NAS_UL_Pdu_Type p_ReceivedMsgs,

                                                 template (present) NG_PDU_SessionId p_PDU_SessionId,

                                                 template (present) ProcedureTransactionIdentifier p_PTI := ?,

                                                 template GMM_GSM_Cause p_Cause := *,

                                                 template ExtdProtocolConfigOptions p_ExtdPCO := *,

                                                 template NG_PDU_SessionId p_OldPDU_SessionId  := *,

                                                 template NG_Request_Type p_RequestType  := *,

                                                 template S_NSSAI_Type p_S_NSSAI  := *,

                                                 template DNN p_DNN  := *,

                                                 template AdditionalInformation p_AdditionalInfo  := *) return boolean

  {

    var boolean v_Result := false;

    var NG_NAS_UL_Message_Type v_GSMMsg := p_ReceivedMsgs.PiggybackedPduList[0].Msg;

    var PDUSessionInfoList_Type v_NewList;

    var integer i;

    var integer j := 0;

    ……

    // Delete any stored info for this Session Id as it's now released

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

      if ( match(v_GSMMsg.pdu_Session_Release_Complete.pduSessionId , p_PDUSessionGlobalInfo[i].SessionId)) {

        v_NewList[j] := p_PDUSessionGlobalInfo[i];

        j := j+ 1;

      }

    }

    p_PDUSessionGlobalInfo := v_NewList;

    return v_Result;

  }
Change 4.4
	Function name
	function f_NR5GC_RRC_Idle_Steps3_20 ()

	Reason for change
	The value of v_GMM_MobilityInfo need to be set before using it.

	Summary of change
	Move f_NR5GC_RRC_Idle_Steps5_20 after f_NR5GC_MobileInfo_SetGMM_MobilityInfo

	TTCN module
	\Common\NR5GC\NR5GC_NASSteps.ttcn

	MCC160 Comment
	


Before change

    function f_NR5GC_RRC_Idle_Steps3_20(NR_CellId_Type p_NR_CellId,

                                      NR_TESTMODE_STATE_Type p_TestMode,

                                      RRCConnectionReleaseRequired_Type p_ReleaseConnection := rrcConnectionRelease,

                                      TypeOfRegistration_Type p_RegType := Initial_Secure) runs on NR5GC_PTC

  {

    var NG_NAS_MSG_Indication_Type v_NasInd;

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    // send RRC Connection Setup on SRB0 (CCCH) and switch on UL grant assignments:

    f_NR_RRCSetup_Def (p_NR_CellId);

    // UE shall establish SRB1 acc. to 38.331 cl. 5.3.3.1

    // UE enters RRC_CONNECTED state

    // receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):

    v_NasInd := f_NR_RRCSetupComplete_Def(p_NR_CellId,

                                          cr_38508_RRCSetupComplete( tsc_NR_RRC_TI_Def),

                                          (tsc_SHT_NoSecurityProtection, tsc_SHT_IntegrityProtected));

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_NasInd.Pdu, p_RegType)) {

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

    }

    f_NR5GC_RRC_Idle_Steps5_20(v_GMM_MobilityInfo, p_NR_CellId, v_NasInd, p_TestMode, p_ReleaseConnection, p_RegType);

    // Store GMM Mobility Info now

    f_NR5GC_MobileInfo_SetGMM_MobilityInfo(v_GMM_MobilityInfo); // @sic R5-195328 sic@

  }
After change

 function f_NR5GC_RRC_Idle_Steps3_20(NR_CellId_Type p_NR_CellId,

                                      NR_TESTMODE_STATE_Type p_TestMode,

                                      RRCConnectionReleaseRequired_Type p_ReleaseConnection := rrcConnectionRelease,

                                      TypeOfRegistration_Type p_RegType := Initial_Secure) runs on NR5GC_PTC

  {

    var NG_NAS_MSG_Indication_Type v_NasInd;

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    // send RRC Connection Setup on SRB0 (CCCH) and switch on UL grant assignments:

    f_NR_RRCSetup_Def (p_NR_CellId);

    // UE shall establish SRB1 acc. to 38.331 cl. 5.3.3.1

    // UE enters RRC_CONNECTED state

    // receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):

    v_NasInd := f_NR_RRCSetupComplete_Def(p_NR_CellId,

                                          cr_38508_RRCSetupComplete( tsc_NR_RRC_TI_Def),

                                          (tsc_SHT_NoSecurityProtection, tsc_SHT_IntegrityProtected));

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_NasInd.Pdu, p_RegType)) {

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

    }

     // Store GMM Mobility Info now

    f_NR5GC_MobileInfo_SetGMM_MobilityInfo(v_GMM_MobilityInfo); // @sic R5-195328 sic@

    f_NR5GC_RRC_Idle_Steps5_20(v_GMM_MobilityInfo, p_NR_CellId, v_NasInd, p_TestMode, p_ReleaseConnection, p_RegType);

  }
Change 4.5
	Function name
	fl_NR5GC_QoSFlowsLength ()

	Reason for change
	the length of v_Length is not correct 

	Summary of change
	Add 2 in every loop.

	TTCN module
	\Common\NG_NAS\NG_NAS_Templates.ttcn

	MCC160 Comment
	


Before change

    function fl_NR5GC_QoSFlowsLength (template (value) QoS_FlowList p_FlowList) return Type6Length_Type

  {

    var integer i;

    var integer j;

    var integer v_Length:=0;

    for (j:= 0; j < lengthof(p_FlowList); j:= j+1) {

      for (i:= 0; i < lengthof(p_FlowList[j].parameterList); i:= i+1) {

        v_Length := v_Length + oct2int(valueof(p_FlowList[j].parameterList[i].lenOfContent));

      }

      v_Length := v_Length + 3;

    }

    return int2oct(v_Length, 2);

 }
After change

  function fl_NR5GC_QoSFlowsLength (template (value) QoS_FlowList p_FlowList) return Type6Length_Type

  {

    var integer i;

    var integer j;

    var integer v_Length:=0;

    for (j:= 0; j < lengthof(p_FlowList); j:= j+1) {

      for (i:= 0; i < lengthof(p_FlowList[j].parameterList); i:= i+1) {

        v_Length := v_Length + 2+ oct2int(valueof(p_FlowList[j].parameterList[i].lenOfContent));//      }

      v_Length := v_Length + 3;

    }

    return int2oct(v_Length, 2);

 }
5. Execution Log Files

5.1 HiSilicon Balong 5000

The HiSilicon Balong 5000 UE passed this test case on Starpoint SP9500 Test System on NR band 41.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
\ TC_8_1_2_1_1_NR5GC_PASS.spm
PIXCIT settings used:

 \ TC_8_1_2_1_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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