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1 [bookmark: _Toc122434485][bookmark: _Toc148072428]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 11.3.12 which is part of the NR5GC test suite in iWD_TTCN3-B2022-09_D23wk37.
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log file(s) is (are) provided as evidence. 
Contact:	Parikshit Bhise
	parikshit.bhise@rohde-schwarz.com 	
	
1. [bookmark: _Toc148072429]Verification Test Summary 
Test Case: 	11.3.12.NR5GC
ATS Version:	iwd-TTCN3-B2022-09_D23wk37
[bookmark: _Hlk37919671]System Simulator used:	R&S® 5G Protocol Conformance Test platform
UE used:	Hisilicon Balong 5000  
Verification Status:	PASS



2 [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc148072430]Corrections required to test case 11.3.12
2.1 [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc148072431]fl_TC_11_3_12_TestBody
	Function name
	fl_TC_11_3_12_TestBody

	Reason for change
	In the current TTCN implementation at Step 8a1 the cell ID is incorrectly set to nr_Cell11. This needs to be changed to nr_cell1.

Also the current TTCN implementation expects the rrcReconfiguration Complete ahead of the Loopbck Data (Steps 8a8 and 8b23 are always expected to happen before Step 9). This needs to be corrected. These steps can happen in any order (similar situation is handled in 38.523-1 Table 11.3.6.3.2-3 Steps 11D and 12).

This needs ot be corrected.
A Prose CR will be raised for this.

	Summary of change
	Replaced nr_Cell11 with nr_Cell1 at Step 8a1.
Instead of calling f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell1 ,v_ReceivedMsg);, called f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell1, v_ReceivedMsg, -, -, -, -, -, -, false);

At Step 9, instead of calling DRB.receive(car_NR_DRB_COMMON_IND_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data));, 
called
interleave { //WA#11_3_12
              [] SRB.receive(car_NR_SRB_RrcPdu_IND(nr_Cell1, tsc_NR_RbId_SRB1, cr_38508_RRCReconfigurationComplete)){}
              [] DRB.receive(car_NR_DRB_COMMON_IND_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data)){}
              }

	TTCN module
	UAC_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	function fl_TC_11_3_12_TestBody() runs on NR5GC_PTC
  {
  
    var template (value) QosFlow_Identification_Type v_QosFlowId := f_NR_GetQosFlowIdentification_ForDRBId(f_NR_GetDefaultDRB_ForFirstPDUSession());
    var SDAP_SDUList_Type v_SDAP_Data := { f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE()) }; //Create the IP Data
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (nr_Cell1);
    var template (present) NG_MobileIdentity v_S_TMSI := f_NG_S_TMSI2MobileIdentity(omit, v_GutiParams);
    timer t_Wait;
    
    //@siclog "Step 1" siclog@
    //The SS transmits 1 IP PDU.
    DRB.send(cas_NR_DRB_COMMON_REQ_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data));
    
    //@siclog "Step 2" siclog@
    //The SS waits 1 second after the IP packet has been transmitted and transmits an RRCRelease message.
    f_Delay(1.0);
    f_NR_RRCRelease(nr_Cell1);
    
    //@siclog "Step 3" siclog@
    //The SS changes SIB1 according to Table 11.3.12.3.3-1 and sends Short Message on PDCCH using P-RNTI.
    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1,
                                         cs_SIB1_UacBarringInfo(cs_UAC_BarringPerCatList_1Entry(7,1),
                                         -, cs_UAC_BarringInfoSetList_1Entry(p00, s64, '0000000'B)));
                                        
    f_NR_ModifySysinfo(nr_Cell1); //Modify Sysinfo in SS
    
    //@siclog "Step 4" siclog@
    //The SS waits for 2.1* modification period to allow the new system information to take effect.
    f_NR_WaitModificationPeriods(nr_Cell1);
    
    //@siclog "Step 5" siclog@
    //Check: Does the UE transmit RRCSetupRequest message including mo-Data as establishmentCause within 30 seconds? (Note 1)
    t_Wait.start(30.0);
    alt {
         [] SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell1, cr_38508_RRCSetupRequest(mo_Data)))
             {
                t_Wait.stop;
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 5");
             }
         [] t_Wait.timeout {
                 f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 5");
             }
        }
    
    //@siclog "Step 6" siclog@
    //The SS changes SIB1 according to Table 11.3.12.3.3-2 and sends Short Message on PDCCH using P-RNTI.
    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1, omit);
    f_NR_ModifySysinfo(nr_Cell1);
    
    //@siclog "Step 7" siclog@
    //Start Timer = 60s (Note 2)
    t_Wait.start(60.0);
    
    //EXCEPTION: Steps 8a1 to 8b23 describe behaviour that depends on the UE implementation; the "lower case letter" identifies a step sequence that take place if the UE is implemented in a certain way.
    //@siclog "Step 8a1" siclog@
    //Check: Does the UE transmit RRCSetupRequest message including mo-Data?
    alt {
         [] SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell11, cr_38508_RRCSetupRequest(mo_Data)))
            {
                //@siclog "Step 8a2" siclog@
                // Stop Timer = 60s.
                t_Wait.stop;
                f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 8a1");
                //@siclog "Steps 8a3 - 8a8" siclog@
                //Steps 3-8 of expected sequence from Table 4.5.4.2-3 as defined in TS 38.508-1 [4] are performed.
                f_NR_ULGrantConfiguration_Start(nr_Cell1, -, -, -, cs_NR_UplinkTimeAlignment_Stop, -, -, tsc_NoCnfReq ); // @sic R5s221172 sic@
                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);
             }
         [] t_Wait.timeout {
                //@siclog "Step 8b1" siclog@
                //Timer = 60s expires
                //@siclog "Step 8b2 - 8b9" siclog@
                //Steps 1-8 of procedure specified in 38.508-1 [4] Table 4.9.4.2.2-1 are perfromed
                f_NR5GC_RRC_ConnectedState3N_Def (nr_Cell1);
                //@siclog "Steps 8b10 - 8b11" siclog@
                //The SS transmits an OPEN UE TEST LOOP message.
                //The UE transmits an OPEN UE TEST LOOP COMPLETE message.
                f_NR5GC_OpenUE_TestLoopMode(nr_Cell1);

                //@siclog "Steps 8b12 - 8b13" siclog@
                //The SS transmits a CLOSE UE TEST LOOP message.
                //The SS transmits a CLOSE UE TEST LOOP message.
                f_NR5GC_CloseUE_TestLoopModeB(nr_Cell1, '02'O);

                //@siclog "Step 8b14" siclog@
                //The SS transmits one IP PDU.
                DRB.send(cas_NR_DRB_COMMON_REQ_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data));
                
                //@siclog "Step 8b15" siclog@
                // SS waits for 1s and then transmits a RRCRelease message
                f_Delay(1.0);
                f_NR_RRCRelease(nr_Cell1);
                
                //@siclog "Step 8b16 - 8b32" siclog@
                //Steps 1-8 of procedure specified in 38.508-1 [4] Table 4.9.4.2.2-1 are perfromed
                f_NR5GC_RRC_ConnectedState3N_Def (nr_Cell1);
               }
            
            }
            
              //@siclog "Step 9" siclog@
              //The UE loops back IP PDU
              DRB.receive(car_NR_DRB_COMMON_IND_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data));
              
              //@siclog "Step 10-11" siclog@
              //The SS transmits DEACTIVATE TEST MODE message.
              //The UE transmits DEACTIVATE TEST MODE COMPLETE message.
              f_NR5GC_Deactivate_TestMode(nr_Cell1);
              
              //@siclog "Step 12 siclog@
              //The SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
              f_NR_RRCRelease(nr_Cell1);
    }



After Change:
	function fl_TC_11_3_12_TestBody() runs on NR5GC_PTC
  {
  
    var template (value) QosFlow_Identification_Type v_QosFlowId := f_NR_GetQosFlowIdentification_ForDRBId(f_NR_GetDefaultDRB_ForFirstPDUSession());
    var SDAP_SDUList_Type v_SDAP_Data := { f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE()) }; //Create the IP Data
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (nr_Cell1);
    var template (present) NG_MobileIdentity v_S_TMSI := f_NG_S_TMSI2MobileIdentity(omit, v_GutiParams);
    timer t_Wait;
      
    //@siclog "Step 1" siclog@
    //The SS transmits 1 IP PDU.
    DRB.send(cas_NR_DRB_COMMON_REQ_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data));
    
    //@siclog "Step 2" siclog@
    //The SS waits 1 second after the IP packet has been transmitted and transmits an RRCRelease message.
    f_Delay(1.0);
    f_NR_RRCRelease(nr_Cell1);
    
    //@siclog "Step 3" siclog@
    //The SS changes SIB1 according to Table 11.3.12.3.3-1 and sends Short Message on PDCCH using P-RNTI.
    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1,
                                         cs_SIB1_UacBarringInfo(cs_UAC_BarringPerCatList_1Entry(7,1),
                                         -, cs_UAC_BarringInfoSetList_1Entry(p00, s64, '0000000'B)));
                                        
    f_NR_ModifySysinfo(nr_Cell1); //Modify Sysinfo in SS
    
    //@siclog "Step 4" siclog@
    //The SS waits for 2.1* modification period to allow the new system information to take effect.
    f_NR_WaitModificationPeriods(nr_Cell1);
    
    //@siclog "Step 5" siclog@
    //Check: Does the UE transmit RRCSetupRequest message including mo-Data as establishmentCause within 30 seconds? (Note 1)
    t_Wait.start(30.0);
    alt {
         [] SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell1, cr_38508_RRCSetupRequest(mo_Data)))
             {
                t_Wait.stop;
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 5");
             }
         [] t_Wait.timeout {
                 f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 5");
             }
        }
    
    //@siclog "Step 6" siclog@
    //The SS changes SIB1 according to Table 11.3.12.3.3-2 and sends Short Message on PDCCH using P-RNTI.
    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1, omit);
    f_NR_ModifySysinfo(nr_Cell1);
    
    //@siclog "Step 7" siclog@
    //Start Timer = 60s (Note 2)
    t_Wait.start(60.0);
    
    //EXCEPTION: Steps 8a1 to 8b23 describe behaviour that depends on the UE implementation; the "lower case letter" identifies a step sequence that take place if the UE is implemented in a certain way.
    //@siclog "Step 8a1" siclog@
    //Check: Does the UE transmit RRCSetupRequest message including mo-Data?
    alt {
         [] SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell1 /*WA#11_3_12 nr_Cell11*/, cr_38508_RRCSetupRequest(mo_Data)))
            {
                //@siclog "Step 8a2" siclog@
                // Stop Timer = 60s.
                t_Wait.stop;
                f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 8a1");
                //@siclog "Steps 8a3 - 8a8" siclog@
                //Steps 3-8 of expected sequence from Table 4.5.4.2-3 as defined in TS 38.508-1 [4] are performed.
                f_NR_ULGrantConfiguration_Start(nr_Cell1, -, -, -, cs_NR_UplinkTimeAlignment_Stop, -, -, tsc_NoCnfReq ); // @sic R5s221172 sic@
                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");
                }
                //WA#11_3_12 COMMENTED OUT f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell1 ,v_ReceivedMsg);
                f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell1, v_ReceivedMsg, -, -, -, -, -, -, false); //WA#11_3_12
             }
         [] t_Wait.timeout {
                //@siclog "Step 8b1" siclog@
                //Timer = 60s expires
                //@siclog "Step 8b2 - 8b9" siclog@
                //Steps 1-8 of procedure specified in 38.508-1 [4] Table 4.9.4.2.2-1 are perfromed
                f_NR5GC_RRC_ConnectedState3N_Def (nr_Cell1);
                //@siclog "Steps 8b10 - 8b11" siclog@
                //The SS transmits an OPEN UE TEST LOOP message.
                //The UE transmits an OPEN UE TEST LOOP COMPLETE message.
                f_NR5GC_OpenUE_TestLoopMode(nr_Cell1);

                //@siclog "Steps 8b12 - 8b13" siclog@
                //The SS transmits a CLOSE UE TEST LOOP message.
                //The SS transmits a CLOSE UE TEST LOOP message.
                f_NR5GC_CloseUE_TestLoopModeB(nr_Cell1, '02'O);

                //@siclog "Step 8b14" siclog@
                //The SS transmits one IP PDU.
                DRB.send(cas_NR_DRB_COMMON_REQ_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data));
                
                //@siclog "Step 8b15" siclog@
                // SS waits for 1s and then transmits a RRCRelease message
                f_Delay(1.0);
                f_NR_RRCRelease(nr_Cell1);
                
                //@siclog "Step 8b16 - 8b32" siclog@
                //Steps 1-8 of procedure specified in 38.508-1 [4] Table 4.9.4.2.2-1 are perfromed
                f_NR5GC_RRC_ConnectedState3N_Def (nr_Cell1);
               }
            
            }
            
              //@siclog "Step 9" siclog@
              //The UE loops back IP PDU
              //WA#11_3_12 COMMENTED OUT DRB.receive(car_NR_DRB_COMMON_IND_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data));
      
              interleave { //WA#11_3_12
              [] SRB.receive(car_NR_SRB_RrcPdu_IND(nr_Cell1, tsc_NR_RbId_SRB1, cr_38508_RRCReconfigurationComplete)){}
              [] DRB.receive(car_NR_DRB_COMMON_IND_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data)){}
              }
              
              //@siclog "Step 10-11" siclog@
              //The SS transmits DEACTIVATE TEST MODE message.
              //The UE transmits DEACTIVATE TEST MODE COMPLETE message.
              f_NR5GC_Deactivate_TestMode(nr_Cell1);
              
              //@siclog "Step 12 siclog@
              //The SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
              f_NR_RRCRelease(nr_Cell1);
    }



2.2 [bookmark: _Toc148072432]f_GetTestcaseAttrib_NR_Release
	Function name
	f_GetTestcaseAttrib_NR_Release

	Reason for change
	In this function, only testcases that are Rel-16 and above are included. Since this is a Rel-15 testcase, it should not be included in this function


	Summary of change
	Commented out (removed) the entry for 11.3.12 from function f_GetTestcaseAttrib_NR_Release.

	TTCN module
	TestcaseProperties.ttcn

	MCC160 Comment
	



Before Change:
	function f_GetTestcaseAttrib_NR_Release(charstring p_Testcase) return charstring
  {
    select (p_Testcase) {
      case ("TC_10_1_8_1_NR5GC") { return "rel_17"; }
      case ("TC_10_1_8_2_NR5GC") { return "rel_17"; }
      case ("TC_10_1_8_3_NR5GC") { return "rel_17"; }
      case ("TC_10_1_8_4_NR5GC") { return "rel_17"; }
      case ("TC_10_1_8_5_NR5GC") { return "rel_17"; }
      case ("TC_11_3_10_NR5GC") { return "rel_16"; }
      case ("TC_11_3_11_NR5GC") { return "rel_16"; }
      case ("TC_11_3_12_NR5GC") { return "rel_15"; }
      case ("TC_11_3_6a_NR5GC") { return "rel_16"; }
      case ("TC_11_3_9a_NR5GC") { return "rel_16"; }
      case ("TC_11_4_1a_NR5GC") { return "rel_17"; }



    
After Change:
	function f_GetTestcaseAttrib_NR_Release(charstring p_Testcase) return charstring
  {
    select (p_Testcase) {
      case ("TC_10_1_8_1_NR5GC") { return "rel_17"; }
      case ("TC_10_1_8_2_NR5GC") { return "rel_17"; }
      case ("TC_10_1_8_3_NR5GC") { return "rel_17"; }
      case ("TC_10_1_8_4_NR5GC") { return "rel_17"; }
      case ("TC_10_1_8_5_NR5GC") { return "rel_17"; }
      case ("TC_11_3_10_NR5GC") { return "rel_16"; }
      case ("TC_11_3_11_NR5GC") { return "rel_16"; }
      //WA#11_3_12 COMMENTED OUT case ("TC_11_3_12_NR5GC") { return "rel_15"; }
      case ("TC_11_3_6a_NR5GC") { return "rel_16"; }
      case ("TC_11_3_9a_NR5GC") { return "rel_16"; }
      case ("TC_11_4_1a_NR5GC") { return "rel_17"; }



1. [bookmark: _Toc54888065][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666][bookmark: _Toc148072433]Branches executed
This NR5GC TC was executed in 5GS Stand Alone mode (Option 2) on NR Primary Band “n41” using NIA1 Integrity and NEA1 ciphering algorithms.
4 [bookmark: _Toc148072434]Execution Log Files 
4.1 [bookmark: _Toc148072435]Hisilicon Balong 5000
The Hisilicon Balong 5000 UE passed this test case on R&S® 5G Protocol Conformance Test platform. The documentation below is enclosed as evidence of the successful test case run [1]:
Test case execution log file:

tc_11_3_12_Hisilicon.log
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
In the log file the complete test case execution as well as the PICS/PIXIT parameter settings 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.

5 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc148072436]References
	[1]
	R5s230766:   Supporting information for addition of NR5GC testcase 11.3.12 in FR1




