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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 9.1.8.1 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: 
9.1.8.1
ATS Version:
iwd-TTCN3-B2019-06_D19wk50
System Simulator used:
Keysight 5G Protocol Conformance Toolset 
UE used:
HiSiliconm Blaong 5000

Verification Status:
PASS
2 Corrections required
Change 1

	Function name
	TC_9_1_8_1_NR5GC

	Reason for change
	300s guard timer may be insufficient for this tet case due to multiuple AT commands and the need to wait for T3512 expiry.

	Summary of change
	Increase the guard timer to 600s.

	TTCN module
	NR5GC_Testsuite

	MCC160 Comment
	Accepted


Before 

testcase TC_9_1_8_1_NR5GC() runs on MTC_NR5GC system SYSTEM_NR5GC {

    // @purpose

    //   SMS over NAS / MO and MT SMS - Idle mode

    var NR5GC_PTC        v_NR5GC      := null;

    var IMS_PTC          v_IMS1       := null;

    var IMS_PTC          v_IMS2       := null;

    timer t_GuardTimer := int2float(300);

    v_NR5GC := NR5GC_PTC.create alive;

    f_MTC_ConnectPTCs_NR5GC(system, v_NR5GC, v_IMS1, v_IMS2);

    v_NR5GC.start(f_TC_9_1_8_1_NR5GC());

    t_GuardTimer.start;

    f_MTC_MainLoop_NR5GC(t_GuardTimer);

  }

After change

testcase TC_9_1_8_1_NR5GC() runs on MTC_NR5GC system SYSTEM_NR5GC {

    // @purpose

    //   SMS over NAS / MO and MT SMS - Idle mode

    var NR5GC_PTC        v_NR5GC      := null;

    var IMS_PTC          v_IMS1       := null;

    var IMS_PTC          v_IMS2       := null;

    timer t_GuardTimer := int2float(600);

    v_NR5GC := NR5GC_PTC.create alive;

    f_MTC_ConnectPTCs_NR5GC(system, v_NR5GC, v_IMS1, v_IMS2);

    v_NR5GC.start(f_TC_9_1_8_1_NR5GC());

    t_GuardTimer.start;

    f_MTC_MainLoop_NR5GC(t_GuardTimer);

  }
Change 2

	Function name
	f_TC_9_1_8_1_NR5GC

	Reason for change
	1. Since the 5GS update type IE is an non-cleartext IE, the UE should have 5G security context, then the UE will send REGISTRATION REQ with 5GS update type IE in step 1. So, the state in the preamble should be changed to state 0N-B.
2. At the end of test body, UE is in RRC CONNECTED state. 

	Summary of change
	1. Change the preamble parameter to STATE_OFF_0B according to agreed prose CR R5-201089
2. Change the state parameter to when calling function f_NR_Postamble.

	TTCN module
	SMSoverNAS_NR5GC

	MCC160 Comment
	1. Accepted
2. Accepted


Before 

function f_TC_9_1_8_1_NR5GC() runs on NR5GC_PTC

  {

    //SMS over NAS / MO and MT SMS over NAS - Idle mode

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

    f_NR5GC_Init_NAS(NR_1, NG_AllCellsOnSamePLMN);

    //Create and configure cells

    f_NR_CellConfig_Def(v_NGC_NASCellA);

    f_NR5GC_Preamble (v_NGC_NASCellA, STATE_OFF_0A);

    f_NG_SMS_AT_CSMS(px_SMS_Service);

    // Set Preferrred memory to preferred memories as indicated in the PIXIT.

    f_NG_SMS_AT_CPMS(px_SMS_PrefMem1, px_SMS_PrefMem2, px_SMS_PrefMem3);

    // Set message format to value given as PIXIT parameter

    f_NG_SMS_AT_CMGF(px_SMS_MsgFrmt);

    // Set Character Set "GSM"

    f_NG_SMS_AT_CSCS("""GSM""");

    // Set the UE to delete all messages from Preferred message store

    f_NG_SMS_AT_CMGD_ALL();

    // Set service center address

    f_NG_SMS_AT_CSCA("""2222222222""", 129);

    f_NR_TestBody_Set(true);

    fl_TC_9_1_8_1_Body();

    f_NR_TestBody_Set(false);

    // Finish

    f_NR_Postamble(v_NGC_NASCellA, STATE_IDLE_1A);

  }

After change

function f_TC_9_1_8_1_NR5GC() runs on NR5GC_PTC

  {

    //SMS over NAS / MO and MT SMS over NAS - Idle mode

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

    f_NR5GC_Init_NAS(NR_1, NG_AllCellsOnSamePLMN);

    //Create and configure cells

    f_NR_CellConfig_Def(v_NGC_NASCellA);

    f_NR5GC_Preamble (v_NGC_NASCellA, STATE_OFF_0B);

    f_NG_SMS_AT_CSMS(px_SMS_Service);

    // Set Preferrred memory to preferred memories as indicated in the PIXIT.

    f_NG_SMS_AT_CPMS(px_SMS_PrefMem1, px_SMS_PrefMem2, px_SMS_PrefMem3);

    // Set message format to value given as PIXIT parameter

    f_NG_SMS_AT_CMGF(px_SMS_MsgFrmt);

    // Set Character Set "GSM"

    f_NG_SMS_AT_CSCS("""GSM""");

    // Set the UE to delete all messages from Preferred message store

    f_NG_SMS_AT_CMGD_ALL();

    // Set service center address

    f_NG_SMS_AT_CSCA("""2222222222""", 129);

    f_NR_TestBody_Set(true);

    fl_TC_9_1_8_1_Body();

    f_NR_TestBody_Set(false);

    // Finish

    f_NR_Postamble(v_NGC_NASCellA, STATE_CONNECTED_3A);

  }
Change 3

	Function name
	fl_TC_9_1_8_1_Body

	Reason for change
	1. SRB2 is established by the time of step 43 so should be used for SMS signalling.
2. T3512 value is “GPRS Timer 3” type. Incorrect timer unit is used in TTCN.
3. On receiving REGISTRATION REQUEST at step 22 the timer t_TimerT3512Max  should be stopped (t_TimerT3512Min has already timed out)
4. In step 26-34, the registration procedure is period registration procedure, so there is no need to perform the steps 5 to 13 of the generic procedure for RRC_IDLE again.
5. Registration Accept message is created twice for Step 35. 
6. After step 35, the UE will send the REGISTRATION COMPLETE rapidly, and if the SS sends the RRCRelease slower than the REGISTRATION COMPLETE, the SS will receive the REGISTRATION COMPLETE message and then cause unnecessary failure.
7. UE receives a paging request from network in Step 48. So, the service type in Step 49 should be “0010”, i.e. “mobile terminated services”.

	Summary of change
	1. Use SRB2 for SMS signalling
2. Correct the timer unit to tsc_Gprs3TimerUnit_1min in Step 15.
3. Correct timer operation at step 22
4. Remove Steps 26-34 according to R5-201089
5. Remove the first creation of Registration Accept message.
6. Add step 35A to receive REGISTRATION COMPLETE according to R5-201089.
7. Correct the service type in Step 49 to “0010”.

	TTCN module
	SMSoverNAS_NR5GC

	MCC160 Comment
	1. Accepted
2. Accepted

3. Accepted

4. Accepted

5. Accepted

6. Accepted

7. Accepted
Change 7 requires a prose CR 


Before 

function fl_TC_9_1_8_1_Body() runs on NR5GC_PTC

  {

    ......
    var TransactionIdentifier_Type v_MO_TI_FromUE;

    var O1_Type v_RpMsgRefRcvd;

    var NR_RadioBearerId_Type v_SRB_ForSMS := tsc_NR_RbId_SRB1;

    var float v_TimerT3512Max := f_NR_SetTimerToleranceMax (v_NGC_NASCellA, nasTimer, 180.0); // 3 minutes + tolerance

    var float v_TimerT3512Min := f_NR_SetTimerToleranceMin (v_NGC_NASCellA, nasTimer, 180.0); // 3 minutes - tolerance

    timer t_TimerT3512Max := 0.0; // set later

    timer t_TimerT3512Min := 0.0; // set later

    ......
    //@siclog "Step 15" siclog@

    // SS transmits REGISTRATION ACCEPT message including 5GS registration result with SMS allowed bit set to "SMS over NAS allowed" and T3512 value set to 3 minutes.

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,

                                                   f_NR5GC_GetMobileIdGUTI (v_NGC_NASCellA),

                                                   cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)),

                                                                                {bit2oct(f_NR_CellInfo_GetTAC(v_NGC_NASCellA))}),

                                                   -, -, -, -, -, -, -, -, -, -, -, -,

                                                   cs_GPRS_Timer2_3_IEI('5E'O, tsc_GprsTimerUnit_1min, '00011'B), //T3512 value = 3 mins,

                                                   -, -, -, -, -, -, -, -, -, -, -, -,

                                                   '1'B); // SMS over NAS allowed

    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA,

                                   tsc_NR_RbId_SRB1,

                                   cs_TimingInfo_Now,

                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    // timer T3512 start

    t_TimerT3512Max.start(v_TimerT3512Max);

    t_TimerT3512Min.start(v_TimerT3512Min);

    //@siclog "Step 16 - 21" siclog@

    //Steps 15 to 20 of the generic procedure for NR RRC IDLE specified in TS 38.508-1 subclause 4.5.2, Table 4.5.2.2-2: NR RRC_IDLE are performed.

    f_NR5GC_RRC_Idle_Steps15_20 (v_NGC_NASCellA, TESTMode_OFF);

    //@siclog "Step 22-24" siclog@

    //UE establishes RRC connection by executing steps 2-4 of Table 4.5.2.2-2 in TS 38.508-1

    t_TimerT3512Min.timeout; // after this timeout retransmission is acceptable

    alt{

    [] t_TimerT3512Max.timeout

      {

        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "T3512 timeout, UE does not react within T3512");

      }

    [] SRB.check(receive(car_NR_SRB0_RrcPdu_IND(v_NGC_NASCellA, cr_38508_RRCSetupRequest))) { // assuming this is the RRC Connection to transmit the REGISTRATION REQUEST

        t_TimerT3512Min.stop;

      }

    }

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

    //@siclog "Steps 25" siclog@

    //Check: Does UE perform periodic Registration (Based on T3512 value indicated in the REGISTRATION ACCEPT message with timer starting in step-15) including 5GS update type IE with SMS requested bit set to "SMS over NAS supported"?

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Periodic,

                                           -, -, -, -, -, -, -, -, -, -,

                                           -, -, -, -, -, -, -, -, -, -,

                                           -, -,

                                           cr_NG_Update (-, '1'B) //SMS over NAS supported

                                           )) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 25");

    }

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 25");

    //@siclog "Step 26 - 34" siclog@

    //Steps 5 to 13 of the generic procedure for NR RRC IDLE specified in TS 38.508-1 subclause 4.5.2, Table 4.5.2.2-2: NR RRC_IDLE are performed.

    f_NR5GC_RRC_Idle_Steps5_13 (v_GMM_MobilityInfo,

                                v_NGC_NASCellA,

                                v_ReceivedMsg,

                                f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)),

                                TESTMode_OFF,

                                Initial_Secure);

    //Create the RGISTRATION ACCEPT for Step 35

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,

                                                   f_NR5GC_GetMobileIdGUTI (v_NGC_NASCellA), //Set 5G-GUTI according to Table 9.1.5.1.1.3.3-2

                                                   cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)),

                                                                                {bit2oct(f_NR_CellInfo_GetTAC(v_NGC_NASCellA))}));
    //@siclog "Step 35" siclog@

    //SS transmits REGISTRATION ACCEPT message including 5GS registration result with SMS allowed bit set to "SMS over NAS allowed" and T3512 value set to 3 minutes.

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,

                                                   f_NR5GC_GetMobileIdGUTI (v_NGC_NASCellA),

                                                   cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)),

                                                                                {bit2oct(f_NR_CellInfo_GetTAC(v_NGC_NASCellA))}),

                                                   -, -, -, -, -, -, -, -, -, -, -, -,

                                                   cs_GPRS_Timer2_3_IEI('5E'O, tsc_Gprs3TimerUnit_1min, '00011'B), //T3512 value = 3 mins,

                                                   -, -, -, -, -, -, -, -, -, -, -, -,

                                                   '1'B); // SMS over NAS allowed

    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA,

                                   tsc_NR_RbId_SRB1,

                                   cs_TimingInfo_Now,

                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    //@siclog "Step 36" siclog@

    //The SS transmits an RRCRelease message

    f_NR_RRCRelease(v_NGC_NASCellA);

    ......
    //@siclog "Step 49" siclog@

    //The UE transmits a SERVICE REQUEST message.

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

    if (not f_Check_NG_ServiceReqMsg (v_ReceivedMsg.Pdu,

                                      cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (),

                                                                 tsc_NasKsi_NativeSecurityContext),

                                      v_S_TMSI_A,

                                      '0000'B //signalling

                                           )) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 49");

    }

    ......
    } //End of fl_TC_9_1_8_1_Body

After change

function fl_TC_9_1_8_1_Body() runs on NR5GC_PTC

  {

    ......
    var TransactionIdentifier_Type v_MO_TI_FromUE;

    var O1_Type v_RpMsgRefRcvd;

    var NR_RadioBearerId_Type v_SRB_ForSMS := tsc_NR_RbId_SRB2;

    var float v_TimerT3512Max := f_NR_SetTimerToleranceMax (v_NGC_NASCellA, nasTimer, 180.0); // 3 minutes + tolerance

    var float v_TimerT3512Min := f_NR_SetTimerToleranceMin (v_NGC_NASCellA, nasTimer, 180.0); // 3 minutes - tolerance

    timer t_TimerT3512Max := 0.0; // set later

    timer t_TimerT3512Min := 0.0; // set later

    ......
    //@siclog "Step 15" siclog@

    // SS transmits REGISTRATION ACCEPT message including 5GS registration result with SMS allowed bit set to "SMS over NAS allowed" and T3512 value set to 3 minutes.

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,

                                                   f_NR5GC_GetMobileIdGUTI (v_NGC_NASCellA),

                                                   cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)),

                                                                                {bit2oct(f_NR_CellInfo_GetTAC(v_NGC_NASCellA))}),

                                                   -, -, -, -, -, -, -, -, -, -, -, -,

                                                   cs_GPRS_Timer2_3_IEI('5E'O, tsc_Gprs3TimerUnit_1min, '00011'B), //T3512 value = 3 mins,

                                                   -, -, -, -, -, -, -, -, -, -, -, -,

                                                   '1'B); // SMS over NAS allowed

    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA,

                                   tsc_NR_RbId_SRB1,

                                   cs_TimingInfo_Now,

                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    // timer T3512 start

    t_TimerT3512Max.start(v_TimerT3512Max);

    t_TimerT3512Min.start(v_TimerT3512Min);

    //@siclog "Step 16 - 21" siclog@

    //Steps 15 to 20 of the generic procedure for NR RRC IDLE specified in TS 38.508-1 subclause 4.5.2, Table 4.5.2.2-2: NR RRC_IDLE are performed.

    f_NR5GC_RRC_Idle_Steps15_20 (v_NGC_NASCellA, TESTMode_OFF);

    //@siclog "Step 22-24" siclog@

    //UE establishes RRC connection by executing steps 2-4 of Table 4.5.2.2-2 in TS 38.508-1

    t_TimerT3512Min.timeout; // after this timeout retransmission is acceptable

    alt{

    [] t_TimerT3512Max.timeout

      {

        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "T3512 timeout, UE does not react within T3512");

      }

    [] SRB.check(receive(car_NR_SRB0_RrcPdu_IND(v_NGC_NASCellA, cr_38508_RRCSetupRequest))) { // assuming this is the RRC Connection to transmit the REGISTRATION REQUEST

        t_TimerT3512Max.stop;
      }

    }

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

    //@siclog "Steps 25" siclog@

    //Check: Does UE perform periodic Registration (Based on T3512 value indicated in the REGISTRATION ACCEPT message with timer starting in step-15) including 5GS update type IE with SMS requested bit set to "SMS over NAS supported"?

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Periodic,

                                           -, -, -, -, -, -, -, -, -, -,

                                           -, -, -, -, -, -, -, -, -, -,

                                           -, -,

                                           cr_NG_Update (-, '1'B) //SMS over NAS supported

                                           )) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 25");

    }

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 25");

    //@siclog "Step 26 - 34" siclog@

    //Steps 5 to 13 of the generic procedure for NR RRC IDLE specified in TS 38.508-1 subclause 4.5.2, Table 4.5.2.2-2: NR RRC_IDLE are performed.

   /* REMOVED  f_NR5GC_RRC_Idle_Steps5_13 (v_GMM_MobilityInfo,

                                v_NGC_NASCellA,

                                v_ReceivedMsg,

                                f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)),

                                TESTMode_OFF,

                                Initial_Secure); */
    //Create the RGISTRATION ACCEPT for Step 35

   /*  v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,

                                                   f_NR5GC_GetMobileIdGUTI (v_NGC_NASCellA), //Set 5G-GUTI according to Table 9.1.5.1.1.3.3-2

                                                   cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)),

                                                                                {bit2oct(f_NR_CellInfo_GetTAC(v_NGC_NASCellA))})); */
    //@siclog "Step 35" siclog@

    //SS transmits REGISTRATION ACCEPT message including 5GS registration result with SMS allowed bit set to "SMS over NAS allowed" and T3512 value set to 3 minutes.

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,

                                                   f_NR5GC_GetMobileIdGUTI (v_NGC_NASCellA),

                                                   cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)),

                                                                                {bit2oct(f_NR_CellInfo_GetTAC(v_NGC_NASCellA))}),

                                                   -, -, -, -, -, -, -, -, -, -, -, -,

                                                   cs_GPRS_Timer2_3_IEI('5E'O, tsc_Gprs3TimerUnit_1min, '00011'B), //T3512 value = 3 mins,

                                                   -, -, -, -, -, -, -, -, -, -, -, -,

                                                   '1'B); // SMS over NAS allowed

    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA,

                                   tsc_NR_RbId_SRB1,

                                   cs_TimingInfo_Now,

                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    //@siclog "Step 35a" siclog@
SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, tsc_NR_RbId_SRB1, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;

    if (not match (v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg, cr_NG_REGISTRATION_COMPLETE)) {

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

    }

    //@siclog "Step 36" siclog@

    //The SS transmits an RRCRelease message

    f_NR_RRCRelease(v_NGC_NASCellA);

    ......
    //@siclog "Step 49" siclog@

    //The UE transmits a SERVICE REQUEST message.

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

    if (not f_Check_NG_ServiceReqMsg (v_ReceivedMsg.Pdu,

                                      cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (),

                                                                 tsc_NasKsi_NativeSecurityContext),

                                      v_S_TMSI_A,

                                      '0010'B //signalling

                                           )) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 49");

    }

    ......
    } //End of fl_TC_9_1_8_1_Body
3 Execution Log Files 
3.1 HiSilicon Balong 5000
The HiSilicon Balong 5000 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_8_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.

· PICS/PIXIT parameter file:
TC_9_1_8_1_PIXIT.xml

4 References
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