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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 6.3.1.5 which is part of the ATS iwd-TTCN3-B2019-06_D20wk25 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:
Fu Wang

wangfu@datangmobile.cn
1.1 Verification Test Summary

Test Case: 
6.3.1.5
ATS Version:
iwd-TTCN3-B2019-06_D20wk25
System Simulator used:
Datang LinkTester 5G Protocol Conformance Test System ECT9610
UE used:
HiSilicon Balong 5000
Verification Status:
PASS
2 Corrections required

2.1 Change 1
	Function name
	f_TC_6_3_1_5_NR5GC ()

	Reason for change
	1. UE is camped on cell12 not cell11 in the end of the test case, it wrong to set postamble on cell11.

	Summary of change
	1. Modify nr_Cell11 to nr_Cell12.

	TTCN module
	SOR_NR5GC.ttcn

	MCC160 Comment
	


Before change

  function f_TC_6_3_1_5_NR5GC() runs on NR5GC_PTC

  { //Steering of UE in roaming during registration/UE configured to receive Steering of Roaming information but does not receive Steering of Roaming from Network

    f_NR5GC_Init_NAS(NR_4);

    // Set Sys info and cell info for cell 11& 12 & 13 to be used

    f_NR_CellInfo_SetPLMN(nr_Cell11, tsc_NR_HPLMN_002_11);//PLMN2

    f_NR_CellInfo_SetPLMN(nr_Cell12, tsc_NR_HPLMN_002_81);//PLMN13

    f_NR_CellInfo_SetPLMN(nr_Cell13, tsc_NR_HPLMN_002_91);//PLMN14

    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell11);

    f_NR_CellConfig_Def(nr_Cell12);

    f_NR_CellConfig_Def(nr_Cell13);

    // Equip UE with the USIM configuration 10 specified in table 6.4.1-10 TS 38.508-1

    f_UT_USIM_Insert(UT, "USIM configuration 10 specified in table 6.4.1-10 TS 38.508-1");

    f_UT_AutomaticPLMN_Select_WithSwitchOnOff (UT);

    //UE's Last Registered PLMN (RPLMN) needs to be cleared by using Registration Reject procedure as defined in TS 38.508-1 [4] Subclause 4.9.8

    f_NR5GC_PreambleReject(nr_Cell13);

    f_NR_SetCellPower (nr_Cell11, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    f_NR_SetCellPower (nr_Cell12, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    f_NR_TestBody_Set(true);

    fl_TC_6_3_1_5_TestBody();

    f_NR_TestBody_Set(false);

    // Finish

    f_NR_Postamble(nr_Cell11, STATE_IDLE_1A);

  }
After change

function f_TC_6_3_1_5_NR5GC() runs on NR5GC_PTC

  { //Steering of UE in roaming during registration/UE configured to receive Steering of Roaming information but does not receive Steering of Roaming from Network

    f_NR5GC_Init_NAS(NR_4);

    // Set Sys info and cell info for cell 11& 12 & 13 to be used

    f_NR_CellInfo_SetPLMN(nr_Cell11, tsc_NR_HPLMN_002_11);//PLMN2

    f_NR_CellInfo_SetPLMN(nr_Cell12, tsc_NR_HPLMN_002_81);//PLMN13

    f_NR_CellInfo_SetPLMN(nr_Cell13, tsc_NR_HPLMN_002_91);//PLMN14

    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell11);

    f_NR_CellConfig_Def(nr_Cell12);

    f_NR_CellConfig_Def(nr_Cell13);

    // Equip UE with the USIM configuration 10 specified in table 6.4.1-10 TS 38.508-1

    f_UT_USIM_Insert(UT, "USIM configuration 10 specified in table 6.4.1-10 TS 38.508-1");

    f_UT_AutomaticPLMN_Select_WithSwitchOnOff (UT);

    //UE's Last Registered PLMN (RPLMN) needs to be cleared by using Registration Reject procedure as defined in TS 38.508-1 [4] Subclause 4.9.8

    f_NR5GC_PreambleReject(nr_Cell13);

    f_NR_SetCellPower (nr_Cell11, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    f_NR_SetCellPower (nr_Cell12, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    f_NR_TestBody_Set(true);

    fl_TC_6_3_1_5_TestBody();

    f_NR_TestBody_Set(false);

    // Finish

    f_NR_Postamble(nr_Cell12, STATE_IDLE_1A); 

  }
2.2 Change 2
	Function name
	fl_TC_6_3_1_5_Body ()

	Reason for change
	1. The configured SOR Transparent Container in Table 6.3.1.5.5-2 is not correct. An unmatched SoR-MAC-IAUS will result in that the security check for steering of roaming information is not successful, then the UE will release the current N1 NAS signalling connection locally after sending the REGISTRATION COMPLETE message. Rel15 UE will fail at step 23a1-23a15a1.
Note : it will have a prose CR to support this.

2. Step2-15 and step16 should test on cell13 not cell12. The current TTCN is cell12.
3. Random access is repeated at step23a1-23a15a1.

	Summary of change
	1. Modify the ack and listInd to 1 in SOR header; modify the data. 
2. Mdofiy the nr_Cell12 to nr_Cell13.
3. Use f_NR5GC_SorRegistration_Step5_13 to replace f_NR5GC_SorRegistration.

	TTCN module
	SOR_NR5GC.ttcn

	MCC160 Comment
	


Before change

function fl_TC_6_3_1_5_TestBody() runs on NR5GC_PTC

  {

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    var TypeOfRegistration_Type v_TypeOfRegistration;

    var NAS_PlmnId v_PlmnID_2 := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell11));

    var NAS_PlmnId v_PlmnID_13 := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell12));

    var NAS_PlmnId v_PlmnID_14 := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell13));

    var O2_Type v_AccessTechId :='0800'O;

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    var template (value) SOR_Header v_Header := crs_NG_SOR_Header('0'B,'1'B,'0'B,'0'B);

    var octetstring v_Data := v_PlmnID_2 & v_AccessTechId & v_PlmnID_13 & v_AccessTechId & v_PlmnID_14 & v_AccessTechId;

    timer t_Tmax;

    //@siclog "Step 1" siclog@

    //Power on the UE

    f_UT_SwitchOnUE(UT);

    //@siclog "Steps 2-15" siclog@

    //Steps 1 to 14 of the registration procedure described in TS 38.508 subclause 4.5.2.2-2 are performed on NR Cell 13

    f_NR5GC_Preamble_Steps1_13(nr_Cell13);

    // Step 14 of 4.5.2.2-2

    // Registration Accept

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,

                                                   f_NR5GC_GetMobileIdGUTI (nr_Cell13),

                                                   cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell13)),

                                                                                {bit2oct(f_NR_CellInfo_GetTAC(nr_Cell13))}),

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

                                                    -);

    // Registration Accept

    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell12,

                                   tsc_NR_RbId_SRB1, // must be on SRB1

                                   cs_TimingInfo_Now,

                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    //@siclog "Step 16" siclog@

    //SS starts timer of tmax =(6 minutes + cell selection time) (Note 1, 2 and 3)

    t_Tmax.start(f_NR_SetTimerToleranceMax(nr_Cell12, nonProtocolTimer, 660.0));

    //@siclog "Step 17" siclog@

    //The UE transmits an ULInformationTransfer message and REGISTRATION COMPLETE message without Steering of Roaming Transparent container.

    SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell13, 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 18" siclog@

    //The SS locally releases the RRC connection

    f_NR_RRCRelease_Local(nr_Cell13, f_NR_GetNextSendOccasion_DL(nr_Cell13));

    //@siclog "Step 19" siclog@

    //Check: Does the UE transmits an RRCSetupRequest on NR Cell 13 before tmax expires?

    //@siclog "Step 20" siclog@

    //Check: Does the UE transmits an RRCSetupRequest on NR Cell 12 before tmax expires?

    alt {

      [] SRB.check(receive(car_NR_SRB0_RrcPdu_IND(nr_Cell13, cr_38508_RRCSetupRequest(cr_NR_EstablishmentCause_Any))))

        {

          t_Tmax.stop;

          f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Step 19 Failed");

        }

      [] SRB.check(receive(car_NR_SRB0_RrcPdu_IND(nr_Cell12, cr_38508_RRCSetupRequest(cr_NR_EstablishmentCause_Any))))

        {

          t_Tmax.stop;

          f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 20 PASS");

        }

      [] t_Tmax.timeout

        {

          f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Step 20 Failed");

        }

    }

    //@siclog "Step 21" siclog@

    //The SS transmits an RRCSetup message on NR Cell 12

    //@siclog "Step 22" siclog@

    //The UE transmits an RRCSetupComplete messageand a REGISTRATION REQUEST message on NR Cell 12

    v_TypeOfRegistration := f_NR5GC_InitialOrMobilityRegistrationRequest (v_GMM_MobilityInfo, v_ReceivedMsg, nr_Cell12);

    //@siclog "23a1-23b15a1" siclog@  @sic R5202600 sic@

    //NOTE: The 5GS registration type shall be only set as Mobility Registration for R16 UEs according to TS 24.501 subclause 5.2.3.2.5 specified in Release 16. The EXCEPTION description applies only to R15 UEs.

    if (v_TypeOfRegistration == Initial_Secure) {

    //@siclog "23a1-23a15a1" siclog@

    //IF 5GS registration type is set as Initial Registration in step 22, THEN steps 5 to 20a1 of the registration procedure described in TS 38.508-1 [4] Table 4.5.2.2-2 are performed on NR Cell 12.

    f_NR5GC_SorRegistration(nr_Cell12,v_Data,v_Header);
    f_NR5GC_RRC_Idle_Steps15_20(nr_Cell12,TESTMode_OFF,noRrcConnectionRelease);

    }

    else if (v_TypeOfRegistration == Mobility) {

    //@siclog "23b1-23b5a1" siclog@

    // IF 5GS registration type is set as Mobility Registration in step 22, THEN steps 5 to 6a1 of the generic test procedure in TS 38.508-1 [4] Table 4.9.5.2.2-1 are performed on NR Cell 11.

      f_NR5GC_MobilityRegistration_Steps4_6(nr_Cell12, v_GMM_MobilityInfo);

    }

    else {

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

    }

    }
After change

function fl_TC_6_3_1_5_TestBody() runs on NR5GC_PTC

  {

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    var TypeOfRegistration_Type v_TypeOfRegistration;

    var NAS_PlmnId v_PlmnID_2 := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell11));

    var NAS_PlmnId v_PlmnID_13 := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell12));

    var NAS_PlmnId v_PlmnID_14 := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell13));

    var O2_Type v_AccessTechId :='0800'O;

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;



var template (value) SOR_Header v_Header := crs_NG_SOR_Header('1'B,'1'B,'1'B,'0'B);

var octetstring v_Data := v_PlmnID_13 & v_AccessTechId & v_PlmnID_14 & v_AccessTechId& v_PlmnID_2 & v_AccessTechId;

    timer t_Tmax;

    //@siclog "Step 1" siclog@

    //Power on the UE

    f_UT_SwitchOnUE(UT);

    //@siclog "Steps 2-15" siclog@

    //Steps 1 to 14 of the registration procedure described in TS 38.508 subclause 4.5.2.2-2 are performed on NR Cell 13

    f_NR5GC_Preamble_Steps1_13(nr_Cell13);

    // Step 14 of 4.5.2.2-2

    // Registration Accept

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,

                                                   f_NR5GC_GetMobileIdGUTI (nr_Cell13),

                                                   cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell13)),

                                                                                {bit2oct(f_NR_CellInfo_GetTAC(nr_Cell13))}),

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

                                                    -);

    // Registration Accept

    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell13, 

                                   tsc_NR_RbId_SRB1, // must be on SRB1

                                   cs_TimingInfo_Now,

                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));  

    //@siclog "Step 16" siclog@

    //SS starts timer of tmax =(6 minutes + cell selection time) (Note 1, 2 and 3)

    t_Tmax.start(f_NR_SetTimerToleranceMax(nr_Cell13, nonProtocolTimer, 660.0)); 

    //@siclog "Step 17" siclog@

    //The UE transmits an ULInformationTransfer message and REGISTRATION COMPLETE message without Steering of Roaming Transparent container.

    SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell13, 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 18" siclog@

    //The SS locally releases the RRC connection

    f_NR_RRCRelease_Local(nr_Cell13, f_NR_GetNextSendOccasion_DL(nr_Cell13));

    //@siclog "Step 19" siclog@

    //Check: Does the UE transmits an RRCSetupRequest on NR Cell 13 before tmax expires?

    //@siclog "Step 20" siclog@

    //Check: Does the UE transmits an RRCSetupRequest on NR Cell 12 before tmax expires?

    alt {

      [] SRB.check(receive(car_NR_SRB0_RrcPdu_IND(nr_Cell13, cr_38508_RRCSetupRequest(cr_NR_EstablishmentCause_Any))))

        {

          t_Tmax.stop;

          f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Step 19 Failed");

        }

      [] SRB.check(receive(car_NR_SRB0_RrcPdu_IND(nr_Cell12, cr_38508_RRCSetupRequest(cr_NR_EstablishmentCause_Any))))

        {

          t_Tmax.stop;

          f_NR_PreliminaryPass (__FILE__, __LINE__, "Step 20 PASS");

        }

      [] t_Tmax.timeout

        {

          f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Step 20 Failed");

        }

    }

    //@siclog "Step 21" siclog@

    //The SS transmits an RRCSetup message on NR Cell 12

    //@siclog "Step 22" siclog@

    //The UE transmits an RRCSetupComplete messageand a REGISTRATION REQUEST message on NR Cell 12

    v_TypeOfRegistration := f_NR5GC_InitialOrMobilityRegistrationRequest (v_GMM_MobilityInfo, v_ReceivedMsg, nr_Cell12);

    //@siclog "23a1-23b15a1" siclog@  @sic R5202600 sic@

    //NOTE: The 5GS registration type shall be only set as Mobility Registration for R16 UEs according to TS 24.501 subclause 5.2.3.2.5 specified in Release 16. The EXCEPTION description applies only to R15 UEs.

    if (v_TypeOfRegistration == Initial_Secure) {

    //@siclog "23a1-23a15a1" siclog@

    //IF 5GS registration type is set as Initial Registration in step 22, THEN steps 5 to 20a1 of the registration procedure described in TS 38.508-1 [4] Table 4.5.2.2-2 are performed on NR Cell 12.


f_NR5GC_SorRegistration_Step5_13(nr_Cell12, v_GMM_MobilityInfo, v_ReceivedMsg, v_Data, v_Header, v_TypeOfRegistration);  

    f_NR5GC_RRC_Idle_Steps15_20(nr_Cell12,TESTMode_OFF,rrcConnectionRelease);

    }

    else if (v_TypeOfRegistration == Mobility) {

    //@siclog "23b1-23b5a1" siclog@

    // IF 5GS registration type is set as Mobility Registration in step 22, THEN steps 5 to 6a1 of the generic test procedure in TS 38.508-1 [4] Table 4.9.5.2.2-1 are performed on NR Cell 11.

      f_NR5GC_MobilityRegistration_Steps4_6(nr_Cell12, v_GMM_MobilityInfo);

    }

    else {

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

    }

    }
3 Branches executed

4 Execution Log Files

4.1 HiSilicon Balong 5000
The HiSilicon Balong 5000 passed this test case on Datang LinkTester 5G Protocol Conformance Test System ECT9610. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file:
\ TC_6_3_1_5_NR5GC_N78.log
· PIXCIT settings used:
\ Pics(HiSilicon).xml

\Pixit(TC_6_3_1_5_NR5GC).xml
5 References

	[1]
	R5s201057:   Supporting information for agreement of NR5GC test case 6.3.1.5 in FR1


