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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 10.1.2.1 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:
10.1.2.1
Test Group:
\NR5GC\10_1\
ATS Version:
iwd-TTCN3-B2019-12_D19wk38
System Simulator used:
Keysight 5G Protocol Conformance Toolset
UE used:
HiSilicon Balong 5000
Verification Status:
PASS


4. Corrections required for 5GMSM test case 10.1.2.1 on wk38 ATS
4.1 Change 1

	Function name
	fl_TC_10_1_2_1_Body

	Reason for change
	Based on 24.501 8.3.9.1.1, authorizedQoSRules is format TLV-E in PDU SESSION MODIFICATION COMMAND, so the IEI field needs to be set.

	Summary of change
	Set IEI as ‘7A’O for authorizedQoSRules.

	TTCN module
	GSM_TestCases_NR5GC

	MCC160 Comment
	


Before 

   function fl_TC_10_1_2_1_Body() runs on NR5GC_PTC

  {

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

    var PDUSessionInfoList_Type v_PDUSessionInfo := f_NR5GC_MobileInfo_GetSessionInfoList(); //How many PDU sessions are established ?

    var NG_PDU_SessionId v_PDUSessionIdToModify := v_PDUSessionInfo[0].SessionId;

    var octetstring v_IPData := f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE());

    var template (value) QosFlow_Identification_Type v_QoS_Id;

    var integer v_DRBId;

    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB2;

    var template (value) NG_NAS_DL_Pdu_Type v_MsgToSend;

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var template (value) QoS_Rules v_QoS_Rules := cs_QoS_Rules ({fl_BuildQoSRuleRemoteAccess("3")});

    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();

    v_QoS_Id := f_NR_GetQosFlowIdentification_ForDRBId(v_DRBId);

... ...

}
After change

  function fl_TC_10_1_2_1_Body() runs on NR5GC_PTC

  {

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

    var PDUSessionInfoList_Type v_PDUSessionInfo := f_NR5GC_MobileInfo_GetSessionInfoList(); //How many PDU sessions are established ?

    var NG_PDU_SessionId v_PDUSessionIdToModify := v_PDUSessionInfo[0].SessionId;

    var octetstring v_IPData := f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE());

    var template (value) QosFlow_Identification_Type v_QoS_Id;

    var integer v_DRBId;

    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB2;

    var template (value) NG_NAS_DL_Pdu_Type v_MsgToSend;

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var template (value) QoS_Rules v_QoS_Rules := cs_QoS_Rules ({fl_BuildQoSRuleRemoteAccess("3")}, ‘07’A);

    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();

    v_QoS_Id := f_NR_GetQosFlowIdentification_ForDRBId(v_DRBId);

Change 2

	Function name
	fl_BuildQoSRuleRemoteAccess

	Reason for change
	The calculated length of QoS rule is 1 byte too short

	Summary of change
	Modify iel calculation formula of Qos_Rule.

	TTCN module
	GSM_TestCases_NR5GC

	MCC160 Comment
	


Before change

      function fl_BuildQoSRuleRemoteAccess (charstring p_RuleNum) return template (value) QoS_Rule

  {

    var O1_Type v_Id;

    var B1_Type v_DQR;

    var O1_Type v_Precedence;

    var B6_Type v_FlowId;

    var octetstring v_Component;

    var O2_Type v_Length;

    var B4_Type v_FilterId;

    ... ...
    v_Length := int2oct(lengthof(v_Component) + 4, 2);
    return cs_QoS_RuleRemoteAccess(v_Id, v_DQR, v_Precedence, v_FlowId, v_Component, v_Length, v_FilterId);

  }
After change

    function fl_BuildQoSRuleRemoteAccess (charstring p_RuleNum) return template (value) QoS_Rule

  {

    var O1_Type v_Id;

    var B1_Type v_DQR;

    var O1_Type v_Precedence;

    var B6_Type v_FlowId;

    var octetstring v_Component;

    var O2_Type v_Length;

    var B4_Type v_FilterId;

    ... ...
    v_Length := int2oct(lengthof(v_Component) + 5, 2);
    return cs_QoS_RuleRemoteAccess(v_Id, v_DQR, v_Precedence, v_FlowId, v_Component, v_Length, v_FilterId);

  }
Change 3

	Function name
	f_TC_10_1_2_1_NR5GC

	Reason for change
	Test loop mode should be deactivated before postamble

	Summary of change
	Add open test mode & deactivate test mode procedure after testbody ends.

	TTCN module
	GSM_TestCases_NR5GC

	MCC160 Comment
	


Before change

    function f_TC_10_1_2_1_NR5GC() runs on NR5GC_PTC

  {

    //Network-requested PDU session modification / Accepted / Reactivation

    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

    //The UE is in 5GS state 3N-A

    f_NR5GC_Preamble (v_NGC_NASCellA, STATE_CONNECTED_3A, TEST_LOOPModeB_ON); //Prose CR needed to specify TEST_LOOPModeB

    //Main test body

    fl_TC_10_1_2_1_Body();

    // Finish   

    f_NR_Postamble(v_NGC_NASCellA, STATE_CONNECTED_3A);

  }
After change

    function f_TC_10_1_2_1_NR5GC() runs on NR5GC_PTC

  {

    //Network-requested PDU session modification / Accepted / Reactivation

    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

    //The UE is in 5GS state 3N-A

    f_NR5GC_Preamble (v_NGC_NASCellA, STATE_CONNECTED_3A, TEST_LOOPModeB_ON); //Prose CR needed to specify TEST_LOOPModeB

    //Main test body

    fl_TC_10_1_2_1_Body();

    // Finish

    f_NR5GC_OpenUE_TestLoopMode_Deactivate_TestMode(v_NGC_NASCellA); 
    f_NR_Postamble(v_NGC_NASCellA, STATE_CONNECTED_3A);

  }

Change 4

	Function name
	f_Check_NG_PDUSessionModificationComplete

	Reason for change
	In the case where f_Check_NG_ULNASTransport() returns TRUE, but the following match with cr_NG_PDU_SESSION_MODIFICATION_COMPLETE fails, the overall function still returns TRUE. 
Note : This means that any UL 5GSM message contents will be accepted as long as the 5GMM part of the message (UL NAS TRANSPORT) is correct. This may be a general issue with all of the 5GSM UL message checking functions.

	Summary of change
	Add else statement to handle a failing match for 5GSM message 

	TTCN module
	NG_NASTemplateFunctions

	MCC160 Comment
	


Before change

    function f_Check_NG_PDUSessionModificationComplete( NG_NAS_UL_Pdu_Type p_ReceivedMsgs,

                                                 template (present) NG_PDU_SessionId p_PDU_SessionId,

                                                 template (present) ProcedureTransactionIdentifier p_PTI := ?,

                                                 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;

    // Check NAS Transport msg first

    v_Result := f_Check_NG_ULNASTransport (p_ReceivedMsgs.Msg,

                                           cr_PayloadContainerType(tsc_PayloadContainerESMMsg), // @sic R5w190208 sic@

                                           p_PDU_SessionId,

                                           p_OldPDU_SessionId,

                                           p_RequestType,

                                           p_S_NSSAI,

                                           p_DNN,

                                           p_AdditionalInfo);

    if (not v_Result) {

      return v_Result;

    } else if (match (v_GSMMsg, cr_NG_PDU_SESSION_MODIFICATION_COMPLETE (p_PDU_SessionId,

                                                                         p_PTI,

                                                                         p_ExtdPCO))) {

      v_Result := true;

    }

    return v_Result;

  }
After change

   function f_Check_NG_PDUSessionModificationComplete( NG_NAS_UL_Pdu_Type p_ReceivedMsgs,

                                                 template (present) NG_PDU_SessionId p_PDU_SessionId,

                                                 template (present) ProcedureTransactionIdentifier p_PTI := ?,

                                                 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;

    // Check NAS Transport msg first

    v_Result := f_Check_NG_ULNASTransport (p_ReceivedMsgs.Msg,

                                           cr_PayloadContainerType(tsc_PayloadContainerESMMsg), // @sic R5w190208 sic@

                                           p_PDU_SessionId,

                                           p_OldPDU_SessionId,

                                           p_RequestType,

                                           p_S_NSSAI,

                                           p_DNN,

                                           p_AdditionalInfo);

    if (not v_Result) {

      return v_Result;

    } else if (match (v_GSMMsg, cr_NG_PDU_SESSION_MODIFICATION_COMPLETE (p_PDU_SessionId,

                                                                         p_PTI,

                                                                         p_ExtdPCO))) {

      v_Result := true;

    }

    else

    {

      v_Result := false;

    }

    return v_Result;

  }

5. Execution Log Files

5.1 HiSilicon Balong 5000
The HiSilicon Balong 5000UE passed this test case on Keysight 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_10_1_2_1_LOG.html
In the log file (in .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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