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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 9.1.5.1.3a which is part of the 5G NR5GC test suite. 
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. 

Contact:
Shaun Harry


Shaun.harry@keysight.com
1.1 Verification Test Summary 
Test Case: 
9.1.5.1.3a
ATS Version:
iwd-TTCN3-B2019-06_D19wk50
System Simulator used:
Keysight 5G Protocol Conformance Toolset
UE used:
Qualcomm SDM855+SDX55
Verification Status:
PASS
2 Corrections required
2.1 Change 1
	Function name
	Constant definitions

	Reason for change
	1. The message type for DELETE NSSAI REQUEST is defined incorrectly in 38.509 (it clashes with the defined message type for DEACTIVATE TEST MODE COMPLETE) 

2. The message type defintion for DELETE NSSAI RESPONSE and the defintions of “Delete configured NSSAI” and “Delete allowed NSSAI” are not correct in TTCN

	Summary of change
	1. Correct tsc_MsgType_NSSAI_DeleteReq according to the agreed prose CR R5-201207

2. Correct tsc_MsgType_NSSAI_DeleteResp, tsc_DeleteNSSAI_ConfiguredNSSAI and tsc_DeleteNSSAI_AllowedNSSAI according to latest 38.509. 

	TTCN module
	NG_NAS_Common.ttcn

	MCC160 Comment
	


Before change

  const MessageType tsc_MsgType_NSSAI_DeleteReq         := '10000110'B;
  const MessageType tsc_MsgType_NSSAI_DeleteResp        := '10000111'B;
  const B8_Type tsc_DeleteNSSAI_DefaultConfiguredNSSAI := '00000000'B;

  const B8_Type tsc_DeleteNSSAI_ConfiguredNSSAI := '00000010'B;
  const B8_Type tsc_DeleteNSSAI_AllowedNSSAI := '00000011'B;
After change

const MessageType tsc_MsgType_NSSAI_DeleteReq         := '10100110'B;
  const MessageType tsc_MsgType_NSSAI_DeleteResp        := '10100111'B;
  const B8_Type tsc_DeleteNSSAI_DefaultConfiguredNSSAI := '00000000'B;
  const B8_Type tsc_DeleteNSSAI_ConfiguredNSSAI := '00000010'B;
  const B8_Type tsc_DeleteNSSAI_AllowedNSSAI := '00000010'B;
2.2 Change 2
	Function name
	f_Convert_ListOfNSSAI_ForATCommand

	Reason for change
	Current implementation overwrites v_ListOfNSSAI at each iteration so only one S-NSSAI will be returned. 

	Summary of change
	Use additional variable to build NSSAI list

	TTCN module
	NG_NAS_Common.ttcn

	MCC160 Comment
	


Before change

    function f_Convert_ListOfNSSAI_ForATCommand(template (value) NSSAI p_NSSAI) return charstring

  {

    var integer i;

    var integer v_Length := lengthof(p_NSSAI.s_nssai);

    var charstring v_ListOfNSSAI := "";

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

      v_ListOfNSSAI := f_ConvertS_NSSAI_ForATCommand(p_NSSAI.s_nssai[i]);

      if (i < (v_Length-1)) { // add a colon to all but the last one

        v_ListOfNSSAI := v_ListOfNSSAI & ":";

      }

    }

    return v_ListOfNSSAI;

  }
After change

  function f_Convert_ListOfNSSAI_ForATCommand(template (value) NSSAI p_NSSAI) return charstring

  {

    var integer i;

    var integer v_Length := lengthof(p_NSSAI.s_nssai);

    var charstring v_ListOfNSSAI := "";
    var charstring v_SNSSAI;
    for (i := 0; i < v_Length; i := i+1) {

      v_SNSSAI := f_ConvertS_NSSAI_ForATCommand(p_NSSAI.s_nssai[i]);
      v_ListOfNSSAI := v_ListOfNSSAI & v_SNSSAI;
      if (i < (v_Length-1)) { // add a colon to all but the last one

        v_ListOfNSSAI := v_ListOfNSSAI & ":";

      }

    }

    return v_ListOfNSSAI;

  }
2.3 Change 3
	Function name
	f_UT_SetDefaultConfiguredNSSAI() 

	Reason for change
	1. According 27.007 10.1.62, the 1st parameter <default_configured_nssai_length> is “the length in octets of the default configured NSSAI to be stored at the MT”, this is different to the length of the charstring p_S_NSSAI_ForATCmd
2. The string created by f_Convert_ListOfNSSAI_ForATCommand() should be formatted with enclosing quotes

	Summary of change
	1. Pass length in from calling function for 1st AT paramter
2. Add enclosing quotes to 2nd AT paramter

	TTCN module
	UpperTestFunctions.ttcn

	MCC160 Comment
	


Before change

function f_UT_SetDefaultConfiguredNSSAI(UT_PTC_MTC_PORT p_Port,

                                          charstring p_S_NSSAI_ForATCmd)

  {

    var integer v_Length := lengthof(p_S_NSSAI_ForATCmd);

    var charstring v_Cmd := int2str(v_Length) &","& p_S_NSSAI_ForATCmd;

    fl_UT_ApplyCommand(p_Port, cas_UT_Req(SET_NSSAI, NO_CNF_REQUIRED, {cs_Ut_Parameter_Common ("Set NSSAI", v_Cmd)}));

  }
After change

function f_UT_SetDefaultConfiguredNSSAI(UT_PTC_MTC_PORT p_Port,
                                          integer p_Length,
                                          charstring p_S_NSSAI_ForATCmd)

  {

    var integer v_Length := lengthof(p_S_NSSAI_ForATCmd);

    var charstring v_Cmd := int2str(p_Length) &", “”"& p_S_NSSAI_ForATCmd &””””;

    fl_UT_ApplyCommand(p_Port, cas_UT_Req(SET_NSSAI, NO_CNF_REQUIRED, {cs_Ut_Parameter_Common ("Set NSSAI", v_Cmd)}));

  }
2.4 Change 4
	Function name
	f_NR5GC_DeleteNSSAI()

	Reason for change
	DELETE NSSAI signalling should use SRB2

	Summary of change
	Use SRB2 in this function

	TTCN module
	NR5GC_NASSteps.ttcn

	MCC160 Comment
	


Before change

function f_NR5GC_DeleteNSSAI(NR_CellId_Type p_CellId,

                               DeleteNSSAI_Type p_DeleteType,

                               template (omit) NAS_PlmnId p_PLMN := omit,

                               template (omit) B2_Type p_AccessType := omit) runs on NR_BASE_PTC

  {

    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB1;

    SRB.send(cas_NR_SRB_NasPdu_REQ(p_CellId, v_SRB, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                                         f_Get_NSSAI_DELETE_REQUEST(p_DeleteType, p_PLMN, p_AccessType))));

    SRB.receive(car_NR_SRB_NasPdu_IND(p_CellId, v_SRB, cr_NG_NAS_Ind((tsc_SHT_IntegrityProtected, tsc_SHT_IntegrityProtected_Ciphered), cr_NSSAI_DELETE_RESPONSE)));

  }
After change

function f_NR5GC_DeleteNSSAI(NR_CellId_Type p_CellId,

                               DeleteNSSAI_Type p_DeleteType,

                               template (omit) NAS_PlmnId p_PLMN := omit,

                               template (omit) B2_Type p_AccessType := omit) runs on NR_BASE_PTC

  {

    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB2;

    SRB.send(cas_NR_SRB_NasPdu_REQ(p_CellId, v_SRB, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                                         f_Get_NSSAI_DELETE_REQUEST(p_DeleteType, p_PLMN, p_AccessType))));

    SRB.receive(car_NR_SRB_NasPdu_IND(p_CellId, v_SRB, cr_NG_NAS_Ind((tsc_SHT_IntegrityProtected, tsc_SHT_IntegrityProtected_Ciphered), cr_NSSAI_DELETE_RESPONSE)));

  }

2.5 Change 5
	Function name
	f_TC_9_1_5_1_3a_NR5GC()

	Reason for change
	There is no requirement in 38.523-1 or 38.508-1 that GMM Capability Info needs to be included in the first REGISTRAION REQUEST

	Summary of change
	Remove check fro GMM Capability Info

	TTCN module
	InitialRegistration_NR5GC.ttcn

	MCC160 Comment
	


Before change

function f_TC_9_1_5_1_3a_NR5GC() runs on NR5GC_PTC

  { // Initial registration / 5GS services / NSSAI handling / NSSAI Storage

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

    var NR_CellId_Type v_NGC_NASCellG := f_NR5GC_MapNASCell(ngc_CellG, NG_CellsOnDifferentPLMN);

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    var TrackingAreaCode v_TAC;

    var NG_NAS_GutiParameters_Type v_GutiParams;

    var NAS_PlmnId v_PLMN;

    var template (value) NG_MobileIdentity v_GUTIToSend;

    var template (value) NG_TrackingAreaIdList v_TAIList;

    var template (value) NSSAI v_ConfiguredNSSAI := {

      iei := '31'O,

      iel := '04'O,

      s_nssai := {cs_S_NSSAI(omit, '01'O, '01'O, omit), cs_S_NSSAI(omit, '01'O, '02'O, omit)}

      };

    var template (value) NSSAI v_AllowedNSSAI:= {

      iei := '15'O,

      iel := '02'O,

      s_nssai := {cs_S_NSSAI(omit, '01'O, '01'O, omit)}

      };

    f_NR5GC_Init_NAS(NR_1, NG_CellsOnDifferentPLMN, NR5GC_NAS_ReplaceNRf2_NRf1);  //@sic R5-198148 sic@

    //Create and configure cell

    f_NR_CellConfig_Def(v_NGC_NASCellA);

    f_NR_CellConfig_Def(v_NGC_NASCellG);

    // turn on NR cell

    f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    // Switch on UE

    f_NR5GC_SwitchOnAndResetIMS();

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

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Initial_NoSecurity, -, -, -, -, cr_NG_GMM_Cap(?, ?, '1'B))) {

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

    }

    …………….
  }
After change

function f_TC_9_1_5_1_3a_NR5GC() runs on NR5GC_PTC

  { // Initial registration / 5GS services / NSSAI handling / NSSAI Storage

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

    var NR_CellId_Type v_NGC_NASCellG := f_NR5GC_MapNASCell(ngc_CellG, NG_CellsOnDifferentPLMN);

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    var TrackingAreaCode v_TAC;

    var NG_NAS_GutiParameters_Type v_GutiParams;

    var NAS_PlmnId v_PLMN;

    var template (value) NG_MobileIdentity v_GUTIToSend;

    var template (value) NG_TrackingAreaIdList v_TAIList;

    var template (value) NSSAI v_ConfiguredNSSAI := {

      iei := '31'O,

      iel := '04'O,

      s_nssai := {cs_S_NSSAI(omit, '01'O, '01'O, omit), cs_S_NSSAI(omit, '01'O, '02'O, omit)}

      };

    var template (value) NSSAI v_AllowedNSSAI:= {

      iei := '15'O,

      iel := '02'O,

      s_nssai := {cs_S_NSSAI(omit, '01'O, '01'O, omit)}

      };

    f_NR5GC_Init_NAS(NR_1, NG_CellsOnDifferentPLMN, NR5GC_NAS_ReplaceNRf2_NRf1);  //@sic R5-198148 sic@

    //Create and configure cell

    f_NR_CellConfig_Def(v_NGC_NASCellA);

    f_NR_CellConfig_Def(v_NGC_NASCellG);

    // turn on NR cell

    f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    // Switch on UE

    f_NR5GC_SwitchOnAndResetIMS();

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

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Initial_NoSecurity)) {

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

    }

    …………….
  }
2.6 Change 6
	Function name
	fl_TC_9_1_5_1_3a_TestBody()

	Reason for change
	1. There is no requirement in 38.523-1 or 38.508-1 that GMM Capability Info needs to be included in the first REGISTRATION REQUEST
2. According 27.007 10.1.62, the 1st parameter <default_configured_nssai_length> is “the length in octets of the default configured NSSAI to be stored at the MT”, this is different to the length os the string p_S_NSSAI_ForATCmd


	Summary of change
	1. Remove check for GMM Capability Info at step 2
2. Pass the length of v_DefaultConfiguredNSSAI to the function f_UT_SetDefaultConfiguredNSSAI() (See change 3)

Note : This only works because the entries in v_DefaultConfiguredNSSAI have sst present only.

	TTCN module
	InitialRegistration_NR5GC.ttcn

	MCC160 Comment
	


Before change

function fl_TC_9_1_5_1_3a_TestBody() runs on NR5GC_PTC

  {

……………….
    //@siclog "Step 2" siclog@

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

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Initial_Secure, -, -, -, -, cr_NG_GMM_Cap(?, ?, '1'B))) {

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

    }

………………
    //@siclog "Step 43" siclog@

    f_UT_SetDefaultConfiguredNSSAI (UT, f_Convert_ListOfNSSAI_ForATCommand(v_DefaultConfiguredNSSAI));

    …………..
  }
After change

function fl_TC_9_1_5_1_3a_TestBody() runs on NR5GC_PTC

  {

……………….
    //@siclog "Step 2" siclog@

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

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

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

    }

………………
    //@siclog "Step 43" siclog@

    f_UT_SetDefaultConfiguredNSSAI (UT, lengthof (v_DefaultConfiguredNSSAI), f_Convert_ListOfNSSAI_ForATCommand(v_DefaultConfiguredNSSAI));

    …………..
  }
3 Execution Log Files 
3.1 Qualcomm SDM855+SDX55 
The Qualcomm SDM855+SDX55 5G UE passed this test case on Keysight 5G Protocol Conformance Toolset platform. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test case execution log file:

TC_9_1_5_1_3a_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.

· PICS/PIXIT parameter file:
TC_9_1_5_1_3a_PIXIT.xml
4 References

	[1]
	R5s200340:   NR5GC FR1 : Supporting information for addition of 5GMM
test case 9.1.5.1.3a



