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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 8.1.1.1.2 which is part of the NR 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:
8.1.1.1.2

Test Group:
\NR5GC\8_1_1\

ATS Version:
iwd-TTCN3-B2018-12_D19wk23
System Simulator used:
Starpoint SP9500 Test system&Datang LinkTester 5G Protocol Conformance Test System
UE used:
HiSilicon Balong5000
Verification Status:
PASS


4. Corrections required for NR TC 8.1.1.1.2 using wk23(Starpoint)

Change 4.1 

	Function name
	f_TC_8_1_1_1_2_NR5GC

	Reason for change
	Every time we use function f_NR_CellInfo_SetPLMN,ttcn save the cell information in vc_NR_Global and can only save just one PLMN,not in list.Use the function twice here, ttcn will save the PLMN2 in vc_NR_Global,which will lead to failure in registration procedure.

	Summary of change
	Change the order of the function.

	TTCN module
	RRC_Paging_NR5GC.ttcn

	MCC160 Comment
	


Before Change

 function f_TC_8_1_1_1_2_NR5GC() runs on NR5GC_PTC

  { // RRC / Paging for connection / Shared network environment

    f_NR5GC_Init(NR_1);

    //Update SIB1 according to specific message contents

    f_NR_CellInfo_SetPLMN(nr_Cell1, tsc_NR_HPLMN_Def);

    f_NR_CellInfo_SetPLMN(nr_Cell1, tsc_NR_HPLMN_001_02, 0, 1);

    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR5GC_Preamble(nr_Cell1, STATE_IDLE_1A);

    f_NR_TestBody_Set(true);

    fl_TC_8_1_1_1_2_TestBody();

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);

  }
After Change

 function f_TC_8_1_1_1_2_NR5GC() runs on NR5GC_PTC

  { // RRC / Paging for connection / Shared network environment

    f_NR5GC_Init(NR_1);

    //Update SIB1 according to specific message contents

    f_NR_CellInfo_SetPLMN(nr_Cell1, tsc_NR_HPLMN_001_02, 0, 1);

    f_NR_CellInfo_SetPLMN(nr_Cell1, tsc_NR_HPLMN_Def);

    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR5GC_Preamble(nr_Cell1, STATE_IDLE_1A);

    f_NR_TestBody_Set(true);

    fl_TC_8_1_1_1_2_TestBody();

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);

  }  
Change 4.2 

	Function name
	fl_TC_8_1_1_1_2_TestBody

	Reason for change
	ServiceType and ConnectionType can not use the default value in step 4 and step12-18.

	Summary of change
	Add ServiceType and ConnectionType value in step 4 and step12-18.

	TTCN module
	RRC_Paging_NR5GC.ttcn

	MCC160 Comment
	


Before Change

function fl_TC_8_1_1_1_2_TestBody() runs on NR5GC_PTC

  {

    var NG_NAS_GutiParameters_Type v_GutiParams;

    var NG_5G_S_TMSI v_NG_5G_S_TMSI;

    var InitialUE_Identity.ng_5G_S_TMSI_Part1 v_NG_5G_S_TMSI_Part1;

    var B9_Type v_NG_5G_S_TMSI_Part2;

    var template (present) NG_MobileIdentity v_S_TMSI;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var template (value) SuspendConfig v_SuspendConfig;

    var CellIdentity v_CellIdentity;

    ...

    //@siclog "Step 4" siclog@

    //Check: Does the UE transmit an RRCSetupComplete message including ng-5G-S-TMSI-Part2 and a SERVICE REQUEST message

    //and an IE selectedPLMN-Identity corresponding to the PLMN on which the UE has been registered to confirm the successful completion of the connection establishment?

    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,

                                               cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def, (1, 2), -, cr_NG_5G_S_TMSI_Value_NG_5G_S_TMSI_Part2(v_NG_5G_S_TMSI_Part2)),

                                               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)) {

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

    }else{

      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");

    }

...

    //@siclog "Steps 12 - 18" siclog@

    //Steps 3-9 of Generic procedure for checking UE is in state 5GC RRC_IDLE on a certain cell as specified in Table 4.9.4-1 of TS 38.508-1 [4] are performed.

    f_NR_RRCSetup_Def (nr_Cell1);

    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,

                                               cr_38508_RRCSetupComplete(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)) {

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

    }

    f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell1, v_ReceivedMsg);

    f_NR_RRCRelease(nr_Cell1);

  }

After Change
function fl_TC_8_1_1_1_2_TestBody() runs on NR5GC_PTC

  {

    var NG_NAS_GutiParameters_Type v_GutiParams;

    var NG_5G_S_TMSI v_NG_5G_S_TMSI;

    var InitialUE_Identity.ng_5G_S_TMSI_Part1 v_NG_5G_S_TMSI_Part1;

    var B9_Type v_NG_5G_S_TMSI_Part2;

    var template (present) NG_MobileIdentity v_S_TMSI;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var template (value) SuspendConfig v_SuspendConfig;

    var CellIdentity v_CellIdentity;

    v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters(nr_Cell1);

    v_NG_5G_S_TMSI := f_NR_Get5G_S_TMSI_FromGuti(v_GutiParams);

    v_NG_5G_S_TMSI_Part1 := substr(v_NG_5G_S_TMSI, 9, 39);

    v_NG_5G_S_TMSI_Part2 := substr(v_NG_5G_S_TMSI, 0, 9);

    v_S_TMSI := f_NG_S_TMSI2MobileIdentity(omit, v_GutiParams);

    ...

    //@siclog "Step 4" siclog@

    //Check: Does the UE transmit an RRCSetupComplete message including ng-5G-S-TMSI-Part2 and a SERVICE REQUEST message

    //and an IE selectedPLMN-Identity corresponding to the PLMN on which the UE has been registered to confirm the successful completion of the connection establishment?

    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,

                                               cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def, (1, 2), -, cr_NG_5G_S_TMSI_Value_NG_5G_S_TMSI_Part2(v_NG_5G_S_TMSI_Part2)),

                                               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, '0010'B, STATE_CONNECTED_3A)) {

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

    }else{

      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");

    }

   ...

    //@siclog "Steps 12 - 18" siclog@

    //Steps 3-9 of Generic procedure for checking UE is in state 5GC RRC_IDLE on a certain cell as specified in Table 4.9.4-1 of TS 38.508-1 [4] are performed.

    f_NR_RRCSetup_Def (nr_Cell1);

    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,

                                               cr_38508_RRCSetupComplete(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, '0010'B, STATE_INACTIVE_2A)) {

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

    }

    f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell1, v_ReceivedMsg);

    f_NR_RRCRelease(nr_Cell1);

  }   

5. Corrections required for NR TC 8.1.1.1.2 using wk23(Datang Linktester)

Change 5.1 

	Function name
	function fl_TC_8_1_1_1_2_TestBody() ; function f_NR_RRCSetupComplete_Def ()

	Reason for change
	1. At step4 of fl_TC_8_1_1_1_2_TestBody it should select true PLMN identity between PLMN1 and PLMN2.

	Summary of change
	1. At step4 of fl_TC_8_1_1_1_2_TestBody modify function f_NR_RRCSetupComplete_Def -- -- add function f_MatchUE_PLMN_Identity (change 4.2).

	TTCN module
	RRC_Pagging_NR5GC.ttcn; NR5GC_RRCSteps.ttcn

	MCC160 Comment
	


Before Change

function fl_TC_8_1_1_1_2_TestBody() runs on NR5GC_PTC

  {

    var NG_NAS_GutiParameters_Type v_GutiParams;

    var NG_5G_S_TMSI v_NG_5G_S_TMSI;

    var InitialUE_Identity.ng_5G_S_TMSI_Part1 v_NG_5G_S_TMSI_Part1;

    var B9_Type v_NG_5G_S_TMSI_Part2;

    var template (present) NG_MobileIdentity v_S_TMSI;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var template (value) SuspendConfig v_SuspendConfig;

    var CellIdentity v_CellIdentity;

    v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters(nr_Cell1);

    v_NG_5G_S_TMSI := f_NR_Get5G_S_TMSI_FromGuti(v_GutiParams);

    v_NG_5G_S_TMSI_Part1 := substr(v_NG_5G_S_TMSI, 9, 39);

    v_NG_5G_S_TMSI_Part2 := substr(v_NG_5G_S_TMSI, 0, 9);

    v_S_TMSI := f_NG_S_TMSI2MobileIdentity(omit, v_GutiParams);

    //@siclog "Step 1" siclog@

    //The SS transmits a Paging message including a matched ng-5G-S-TMSI.

    f_NR_Paging_Def(nr_Cell1, RRC_IDLE);

    //@siclog "Step 2" siclog@

    //Check: Does the UE transmit an RRCSetupRequest message with ue-Identity set to ng-5G-S-TMSI-Part1?

    f_NR_RRC_SetupRequest_Def(nr_Cell1, mt_Access, cr_InitialUE_Identity_NG_5G_S_TMSI_Part1(v_NG_5G_S_TMSI_Part1));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");

    //@siclog "Step 3" siclog@

    //The SS transmits an RRCSetup message.

    f_NR_RRCSetup_Def(nr_Cell1);

    //@siclog "Step 4" siclog@

    //Check: Does the UE transmit an RRCSetupComplete message including ng-5G-S-TMSI-Part2 and a SERVICE REQUEST message

    //and an IE selectedPLMN-Identity corresponding to the PLMN on which the UE has been registered to confirm the successful completion of the connection establishment?

    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,

                                               cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def, (1, 2), -, cr_NG_5G_S_TMSI_Value_NG_5G_S_TMSI_Part2(v_NG_5G_S_TMSI_Part2)),

                                               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)) {

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

    }else{

      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");

}
……
}

function f_NR_RRCSetupComplete_Def(NR_CellId_Type p_CellId,

                                     template(present) UL_DCCH_Message p_ExpectedRRCSetupComplete,

                                     template (present) SecurityHeaderType p_ExpectedSecurityStatus := tsc_SHT_IntegrityProtected)

    runs on NR_BASE_PTC return NG_NAS_MSG_Indication_Type

  {

    var NG_NAS_MSG_Indication_Type v_DedicatedNAS_Message;

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    SRB.receive(car_NR_SRB1_RrcNasPdu_IND(p_CellId, p_ExpectedRRCSetupComplete, cr_NG_NAS_IndWithPiggybacking(p_ExpectedSecurityStatus))) -> value v_ReceivedAsp;

    v_DedicatedNAS_Message := v_ReceivedAsp.Signalling.Nas[0];

    if (not f_NR_EarlyContentionResolution()) {  // UL time alignment needs to be started here as contention resolution now has been done

      f_NR_SS_CommonCellConfig(p_CellId, cas_NR_UplinkTimeAlignment_REQ(p_CellId, -, cs_NR_UplinkTimeAlignment_Start));

    }

    return v_DedicatedNAS_Message;

  }
After Change

function fl_TC_8_1_1_1_2_TestBody() runs on NR5GC_PTC

  {

    var NG_NAS_GutiParameters_Type v_GutiParams;

    var NG_5G_S_TMSI v_NG_5G_S_TMSI;

    var InitialUE_Identity.ng_5G_S_TMSI_Part1 v_NG_5G_S_TMSI_Part1;

    var B9_Type v_NG_5G_S_TMSI_Part2;

    var template (present) NG_MobileIdentity v_S_TMSI;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var template (value) SuspendConfig v_SuspendConfig;

    var CellIdentity v_CellIdentity;

    v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters(nr_Cell1);

    v_NG_5G_S_TMSI := f_NR_Get5G_S_TMSI_FromGuti(v_GutiParams);

    v_NG_5G_S_TMSI_Part1 := substr(v_NG_5G_S_TMSI, 9, 39);

    v_NG_5G_S_TMSI_Part2 := substr(v_NG_5G_S_TMSI, 0, 9);

    v_S_TMSI := f_NG_S_TMSI2MobileIdentity(omit, v_GutiParams);

    //@siclog "Step 1" siclog@

    //The SS transmits a Paging message including a matched ng-5G-S-TMSI.

    f_NR_Paging_Def(nr_Cell1, RRC_IDLE);

    //@siclog "Step 2" siclog@

    //Check: Does the UE transmit an RRCSetupRequest message with ue-Identity set to ng-5G-S-TMSI-Part1?

    f_NR_RRC_SetupRequest_Def(nr_Cell1, mt_Access, cr_InitialUE_Identity_NG_5G_S_TMSI_Part1(v_NG_5G_S_TMSI_Part1));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");

    //@siclog "Step 3" siclog@

    //The SS transmits an RRCSetup message.

    f_NR_RRCSetup_Def(nr_Cell1);

    //@siclog "Step 4" siclog@

    //Check: Does the UE transmit an RRCSetupComplete message including ng-5G-S-TMSI-Part2 and a SERVICE REQUEST message

    //and an IE selectedPLMN-Identity corresponding to the PLMN on which the UE has been registered to confirm the successful completion of the connection establishment?

    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,

                                               cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def, (1, 2), -, cr_NG_5G_S_TMSI_Value_NG_5G_S_TMSI_Part2(v_NG_5G_S_TMSI_Part2)),

                                               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)) {

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

    }else{

      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");

}
……
}

function f_NR_RRCSetupComplete_Def(NR_CellId_Type p_CellId,

                                     template(present) UL_DCCH_Message p_ExpectedRRCSetupComplete,

                                     template (present) SecurityHeaderType p_ExpectedSecurityStatus := tsc_SHT_IntegrityProtected)

    runs on NR_BASE_PTC return NG_NAS_MSG_Indication_Type

  {

    var NG_NAS_MSG_Indication_Type v_DedicatedNAS_Message;    

    var NR_SRB_COMMON_IND v_ReceivedAsp;    

    var integer v_PLMN_Entry2; 

    SRB.receive(car_NR_SRB1_RrcNasPdu_IND(p_CellId, p_ExpectedRRCSetupComplete, cr_NG_NAS_IndWithPiggybacking(p_ExpectedSecurityStatus))) -> value v_ReceivedAsp;

    v_DedicatedNAS_Message := v_ReceivedAsp.Signalling.Nas[0];

    v_PLMN_Entry2 := valueof(v_ReceivedAsp.Signalling.Rrc.Dcch.message_.c1.rrcSetupComplete.criticalExtensions.rrcSetupComplete.selectedPLMN_Identity);

    f_MatchUE_PLMN_Identity(p_CellId,-,v_PLMN_Entry2); 

    if (not f_NR_EarlyContentionResolution()) {  // UL time alignment needs to be started here as contention resolution now has been done

      f_NR_SS_CommonCellConfig(p_CellId, cas_NR_UplinkTimeAlignment_REQ(p_CellId, -, cs_NR_UplinkTimeAlignment_Start));

    }

return v_DedicatedNAS_Message;
  }
Change 5.2 

	Function name
	function f_MatchUE_PLMN_Identity()

	Reason for change
	1. Add function f_MatchUE_PLMN_Identity for change4.1

	Summary of change
	1. Add function f_MatchUE_PLMN_Identity for change4.1

	TTCN module
	NR5GC_RRCSteps.ttcn

	MCC160 Comment
	


New function

function f_MatchUE_PLMN_Identity(NR_CellId_Type p_NR_CellId,  
                                                      

                                                             integer p_PLMN_Entry1 := 0,

                                                             integer p_PLMN_Entry2 := 0) runs on NR_BASE_PTC

    {  

     var NR_CellInfo_Type v_NR_CellInfo := f_NR_CellInfo_Get(p_NR_CellId);

     var PLMN_Identity v_PLMN_Identity;
  

     if (v_NR_CellInfo.Sysinfo.NR_SysinfoCombination != MibOnly) {

      v_PLMN_Identity := v_NR_CellInfo.Sysinfo.BcchInfo.SIB1.message_.c1.systemInformationBlockType1.cellAccessRelatedInfo.plmn_IdentityList[p_PLMN_Entry1].plmn_IdentityList[p_PLMN_Entry2-1] ;

    }

    v_NR_CellInfo.NAS_Parameters.PLMN_Identity := v_PLMN_Identity;

    f_NR_CellInfo_Set(p_NR_CellId, v_NR_CellInfo);


   }
6. Execution Log Files

6.1 HiSilicon Balong5000
The HiSilicon Balong5000 UE passed this test case on Starpoint SP9500 Test System and Datang LinkTester 5G Protocol Conformance Test System on NR5GC band combination n41. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
\Datang\TC_8_1_1_1_2_NR5GC_N41.log
PIXIT setting used:

\Datang\Pics(NR5GC).xml
\Datang\Pixit(TC_8_1_1_1_2_NR5GC).xml
· Test Case Execution log file:
\Starpoint\TC_8_1_1_1_2_NR5GC_PASS.spm
PIXIT setting used:

\Starpoint\NR5GC_Testsuite.sppar
References

	[1]
	R5s190646:   Supporting information for agreement of NR test case 8.1.1.1.2 in FR1
                          This archive comprises:

                        -  text and xml format execution log files 




