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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 7.1.1.1.1 which is part of the NR5GC 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:
7.1.1.1.1
Test Group:
\NR5GC\7_1_1\
ATS Version:
iwd-TTCN3-B2018-12_D19wk23
System Simulator used:
Datang LinkTester 5G Protocol Conformance Test System ECT9601 and Starpoint SP9500 Test System
UE used:
HiSilicon Balong5000
Verification Status:
PASS


4. Corrections required for NR TC 7.1.1.1.1 using wk23 (Datang Linktester)
Change 4.1 

	Function name
	function f_TC_7_1_1_1_1_NR5GC ()

	Reason for change
	1. According to 38.523-1, NR Cell 2 is missing in the script.
2. When handoverring from NR Cell 1 to target NR Cell 2, NR Cell 2 should be in serving state.

	Summary of change
	1. Add NR Cell 2 and Configuration of RACH Config Dedicated
2. Set Absolute Cell Power Type to serving cell.

	TTCN module
	MAC_NR5GC.ttcn

	MCC160 Comment
	Changes 1 and 2 accepted.
Additional change to include is masterKeyUpdate is not accepted. The prose CR R5-197247/7234 does not include any such change.
With Master Key Update not transmitted, Same Kgnb will be used in target cell as in source cell, simulating intra gNB handover, which is compliant with current prose and for additional changes see MCC 160 comments to Change 4.2. the Key change variable is set as false ' var boolean  v_RBConfig_KeyChange := false;'


Before Change
function f_TC_7_1_1_1_1_NR5GC() runs on NR5GC_PTC

  { //Correct selection of RACH parameters / Random access preamble and PRACH resource explicitly signalled to the UE by PDCCH Order / contention free random access procedure

    var DRB_Identity v_DRBId ;

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters ;

    var template (value) NR_RachProcedureConfig_Type v_NR_RachProcedure ;

    var template (value) DL_DCCH_Message v_RRCReconfiguration;

    var template (omit) ReconfigurationWithSync.rach_ConfigDedicated v_RACH_ConfigDedicated ;

    var boolean  v_RBConfig_KeyChange := true;

     var NextHopChainingCount v_NCC:= tsc_NR_38508_NextHopChainingCount;

     var template (value) NR_DRBInfoList_Type v_DRBInfoList ;

     //Init Cell parameters

    f_NR5GC_Init(NR_1);

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    // Get NR capabilities sent during EUTRA preamble

    f_NR5GC_Preamble (nr_Cell1, STATE_IDLE_1A);

    //Retrieve DRB Id of the first PDU session

    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();

    //Bring UE to Stat 3A

    f_NR5GC_RRC_ConnectedState3N_Def(nr_Cell1,

                                       -,

                                       -,

                                       -,  //p_IpPduDelayTime

                                       {v_DRBId},  //DRBId_ToBeModified

                                       -,

                                       -,  //MAC_CellGroupConfig

                                       -,

                                       -

                                       );

    f_NR_TestBody_Set(true);

    //@sic R5-195336 sic@

    //@siclog "Steps 1-6" siclog@

    v_DRBInfoList := f_NR5GC_MobileInfo_GetDRBInfoList();

    v_RACH_ConfigDedicated := cs_NR_RACH_ConfigDedicated_Uplink(cs_38508_RACH_ConfigDedicated(f_NR_CellInfo_GetRACH_ConfigGeneric(nr_Cell2,tsc_NR_BWP_Id), tsc_PreambleIndex2));

    f_NR_CellInfo_SetRACH_ConfigDedicated (nr_Cell2,v_RACH_ConfigDedicated.uplink);
    v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell2);

    v_NR_RachProcedure := cs_NR_RachProcedureConfig_71111(v_NR_PhysicalParameters);

    v_RRCReconfiguration := f_NR5GC_RRCReconfiguration_IntraNR_HO(nr_Cell2,

                                                                  -,

                                                                  v_RBConfig_KeyChange,

                                                                 -,

                                                                  -,

                                                                  -,

                                                                  -,
                                                                  v_RACH_ConfigDedicated

                                                                 );

    f_NR5GC_508RRC_IntraNR_HO_InterCell_Common(nr_Cell1,

                                               nr_Cell2,

                                               -,

                                               v_RBConfig_KeyChange,

                                               v_RRCReconfiguration,

                                               v_NR_RachProcedure,

                                               v_DRBInfoList,

                                               -,

                                               -,

                                               -,

                                               v_NCC

                                                );

    f_NR_TestBody_Set(false);

     //Postamble

     f_NR_ULGrantConfiguration_Start(nr_Cell2); // Def UL Grant Config

    f_NR_Postamble(nr_Cell2, STATE_CONNECTED_3A);

  }; 
After Change
function f_TC_7_1_1_1_1_NR5GC() runs on NR5GC_PTC

  { //Correct selection of RACH parameters / Random access preamble and PRACH resource explicitly signalled to the UE by PDCCH Order / contention free random access procedure

    var DRB_Identity v_DRBId ;

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters ;

    var template (value) NR_RachProcedureConfig_Type v_NR_RachProcedure ;

    var template (value) DL_DCCH_Message v_RRCReconfiguration;

    var template (omit) ReconfigurationWithSync.rach_ConfigDedicated v_RACH_ConfigDedicated ;

    var boolean  v_RBConfig_KeyChange := true;

     var NextHopChainingCount v_NCC:= tsc_NR_38508_NextHopChainingCount;

     var template (value) NR_DRBInfoList_Type v_DRBInfoList ;

     //Init Cell parameters

    f_NR5GC_Init(NR_1);

    v_RACH_ConfigDedicated := cs_NR_RACH_ConfigDedicated_Uplink(cs_38508_RACH_ConfigDedicated(f_NR_CellInfo_GetRACH_ConfigGeneric(nr_Cell2,tsc_NR_BWP_Id), tsc_PreambleIndex2));

    f_NR_CellInfo_SetRACH_ConfigDedicated (nr_Cell2,v_RACH_ConfigDedicated.uplink);
    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);    

    f_NR_CellConfig_Def(nr_Cell2);
    // Get NR capabilities sent during EUTRA preamble

    f_NR5GC_Preamble (nr_Cell1, STATE_IDLE_1A);

    //Retrieve DRB Id of the first PDU session

    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();

    //Bring UE to Stat 3A

    f_NR5GC_RRC_ConnectedState3N_Def(nr_Cell1,

                                       -,

                                       -,

                                       -,  //p_IpPduDelayTime

                                       {v_DRBId},  //DRBId_ToBeModified

                                       -,

                                       -,  //MAC_CellGroupConfig

                                       -,

                                       -

                                       );

    f_NR_TestBody_Set(true);

    f_NR_SetCellPower(nr_Cell2, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    //@sic R5-195336 sic@

    //@siclog "Steps 1-6" siclog@   

    v_DRBInfoList := f_NR5GC_MobileInfo_GetDRBInfoList();

    v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell2);

    v_NR_RachProcedure := cs_NR_RachProcedureConfig_71111(v_NR_PhysicalParameters);

    v_RRCReconfiguration := f_NR5GC_RRCReconfiguration_IntraNR_HO(nr_Cell2,

                                                                  -,

                                                                  v_RBConfig_KeyChange,

                                                                 -,

                                                                  -,

                                                                  -,

                                                                  cs_MasterKeyUpdate(false, v_NCC),

                                                                  v_RACH_ConfigDedicated

                                                                 );
    f_NR5GC_508RRC_IntraNR_HO_InterCell_Common(nr_Cell1,

                                               nr_Cell2,

                                               -,

                                               v_RBConfig_KeyChange,

                                               v_RRCReconfiguration,

                                               v_NR_RachProcedure,

                                               v_DRBInfoList,

                                               -,

                                               -,

                                               -,

                                               v_NCC

                                                );

    f_NR_TestBody_Set(false);

     //Postamble

     f_NR_ULGrantConfiguration_Start(nr_Cell2); // Def UL Grant Config

    f_NR_Postamble(nr_Cell2, STATE_CONNECTED_3A);

  }; 
MCC Additional Change: Include SRB's in the RLC Bearer to Add Modify list to re-establish RLC as per 38.508-1 table 4.6.3-19 condition PCell_change 
	function f_NR5GC_GetExisting_BearerToAddModList(template (omit) RLC_BearerConfig.reestablishRLC p_ReestablishRLC := omit,

                                                  boolean  p_RBConfig_KeyChange

                                                  ) runs on NR5GC_PTC return template(value) NR_RLC_BearerToAddModList_Type

  {

    var NR_DRBInfoList_Type v_ExistingDRBs := f_NR5GC_MobileInfo_GetDRBInfoList();

    var template(value) NR_RLC_BearerToAddModList_Type v_NR_RLC_BearerToAddModList;

    var integer i;

    var integer v_SRB_Length:=0;

 //@sic R5s190775 add changes sIc@

 // include SRB's for Pcell change as per 38.508-1 table 4.6.3-19 condition PCell_change

     v_NR_RLC_BearerToAddModList[0]:=cs_38508_RLC_BearerConfig_SRB(tsc_SRB1);

      v_NR_RLC_BearerToAddModList[0].reestablishRLC := p_ReestablishRLC;

      v_NR_RLC_BearerToAddModList[1]:=cs_38508_RLC_BearerConfig_SRB(tsc_SRB2);

      v_NR_RLC_BearerToAddModList[1].reestablishRLC := p_ReestablishRLC;  //@sic R5-195327 sic@

      v_SRB_Length := 2;
    for (i:=0; i<lengthof(v_ExistingDRBs); i:=i+1){

      v_NR_RLC_BearerToAddModList[i+v_SRB_Length] := v_ExistingDRBs[i].RLC_Config;

      v_NR_RLC_BearerToAddModList[i+v_SRB_Length].reestablishRLC := p_ReestablishRLC;

    }

    return v_NR_RLC_BearerToAddModList;

  }


Change 4.2 

	Function name
	function f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps1_14 ()

	Reason for change
	1. At step4, it just sets new C-RNTI but not configurate to SS.

2. According to protocol, the integrity protection and ciphering algorithms can only be changed with reconfiguration with sync. The AS keys (KgNB, KRRCint, KRRCenc, KUPint and KUPenc) change upon reconfiguration with sync (if masterKeyUpdate is included), and upon connection re-establishment and connection resume.

	Summary of change
	1. Add f_NR_SS_C_RNTI_Config(p_TargetCellId, p_RNTI_Value);
2. Set MasterKeyUpdate in handover procedure.

	TTCN module
	NR5GC_Handover.ttcn

	MCC160 Comment
	1.Accepted
2. Rejected (see change 4.1) – changes not visible in the ‘After change’


Before Change
function f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps1_14(NR_CellId_Type p_SourceCellId,

                 NR_CellId_Type p_TargetCellId,

                 RNTI_Value p_RNTI_Value := tsc_C_RNTI_Value3,

                 boolean p_RBConfig_KeyChange := true,

                 template (value) DL_DCCH_Message p_RRCReconfiguration,

                 template (value) NR_RachProcedureConfig_Type p_RachProcedureConfig,

                 template (value) NR_DRBInfoList_Type p_DrbInfoList, //DRB list to be established in the target Cell

                  template (value) UL_GrantConfig_Type p_UL_GrantConfig_SourceCell := cs_UL_GrantConfig_OnSR,

                  template (value) UL_GrantConfig_Type p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_OnSR,

                  template (present) UL_DCCH_Message p_RRCConnReconfigComplete := cr_38508_RRCReconfigurationComplete,

                  NextHopChainingCount p_NCC := tsc_NR_38508_NextHopChainingCount,

                  template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit)  runs on NR_BASE_PTC

  {

    var template (value) NR_RadioBearerList_Type v_RadioBearerList := f_NR5GC_GetRadioBearerList(p_DrbInfoList);

    // Step 1: Target Cell: Configuration of DRBs

    f_NR_SS_CommonRadioBearerConfig(p_TargetCellId, v_RadioBearerList);

    // Step 2: Transfer of the PDCP Count for AM DRBs and SRBs (if applied) from source to target cell:

    //    a)    Source Cell: Get PDCP COUNT.

    //    b)    Target Cell: Set PDCP COUNT.

    //    NOTE 1:   No further sending/receiving of DRB data before the HO is done.

    //    NOTE 2:   For AM DRBs the PDCP count is maintained, for UM DRBs the PDCP count is reset. For SRBs, the PDCP count is maintained or reset depending on the RRCReconfiguration message content.

    f_NR_SS_PdcpCount_Handover(p_SourceCellId, p_TargetCellId, v_RadioBearerList, p_RBConfig_KeyChange);

    // Step 3: Inform the SS about the HO and about the source cell id.

    f_NR_SS_PdcpHandoverCtrl(p_TargetCellId, cas_NR_PdcpHandoverInit_REQ(p_SourceCellId, p_TargetCellId));

    // Step 4: Target Cell: Configure RACH procedure either dedicated or C-RNTI based.

    // Save new C-RNTI in cell configuration for p_TargetCellId

    f_NR_CellInfo_SetRNTI(p_TargetCellId, p_RNTI_Value);

    f_NR_SS_RachProcedureConfigHO(p_TargetCellId, p_RachProcedureConfig, -, p_RACH_ConfigDedicated);

    //Step 5: Target Cell:  Activate security.

    f_NR_SS_AS_ActivateSecurity_Current(p_TargetCellId, p_NCC);

    // Step 6: Target Cell: Configure DRX (if necessary)

    // NR FFS DRX FFS in HO procedure

    // Step 7:  Source Cell: Stop periodic TA

    // NOTE 3:  Unless explicitly specified UL grant configuration keeps configured as per default at the source cell.

    f_NR_ULGrantConfiguration_Common(p_SourceCellId, cs_TimingInfo_Now, -, cs_NR_UplinkTimeAlignment_Stop, p_UL_GrantConfig_SourceCell);

    // Step 8: Target Cell: Configure UL grant configuration ("OnSR", periodic TA is not started).

    f_NR_ULGrantConfiguration_Common(p_TargetCellId, cs_TimingInfo_Now, -, -, p_UL_GrantConfig_TargetCell);

    // Step 9: Source Cell: Send RRCReconfiguration

    SRB.send(cas_NR_SRB1_RrcPdu_REQ(p_SourceCellId, cs_TimingInfo_Now, p_RRCReconfiguration));

    // Step 10: Target Cell:    Receive RRCReconfigurationComplete

    SRB.receive(car_NR_SRB1_RrcPdu_IND(p_TargetCellId, p_RRCConnReconfigComplete));

    // Step 11: Target Cell:    Start periodic TA

    f_NR_ULGrantConfiguration_Common(p_TargetCellId, cs_TimingInfo_Now, -, cs_NR_UplinkTimeAlignment_Start, -);

    // Step 12: Target Cell:    Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS REPORT PDU).

    f_NR_SS_PdcpHandoverCtrl(p_TargetCellId, cas_NR_PdcpHandoverComplete_REQ(p_TargetCellId));

    // Step 13: Target Cell:    Re-configure RACH procedure as for initial access.

    f_NR_SS_RachProcedureConfig_Def(p_TargetCellId);

    // Step 14: Target Cell:    Configure measurement gap configuration (if necessary).

    // NR FFS MeasGap FFS in HO

  } 
After Change
function f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps1_14(NR_CellId_Type p_SourceCellId,

                        NR_CellId_Type p_TargetCellId,

                        RNTI_Value p_RNTI_Value :=  tsc_C_RNTI_Value3,

                        boolean  p_RBConfig_KeyChange := true,

                        template (value) DL_DCCH_Message p_RRCReconfiguration,

                        template (value) NR_RachProcedureConfig_Type p_RachProcedureConfig,

                        template (value) NR_DRBInfoList_Type p_DrbInfoList, //DRB list to be established in the target Cell

                        template (value) UL_GrantConfig_Type p_UL_GrantConfig_SourceCell := cs_UL_GrantConfig_OnSR,

                        template (value) UL_GrantConfig_Type p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_OnSR,

                        template (present) UL_DCCH_Message p_RRCConnReconfigComplete := cr_38508_RRCReconfigurationComplete,

                        NextHopChainingCount p_NCC := tsc_NR_38508_NextHopChainingCount,

                        template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit)  runs on NR_BASE_PTC

  {

    var template (value) NR_RadioBearerList_Type v_RadioBearerList := f_NR5GC_GetRadioBearerList(p_DrbInfoList);

    // Step 1: Target Cell: Configuration of DRBs

    f_NR_SS_CommonRadioBearerConfig(p_TargetCellId, v_RadioBearerList);

    // Step 2: Transfer of the PDCP Count for AM DRBs and SRBs (if applied) from source to target cell:

    //    a)    Source Cell: Get PDCP COUNT.

    //    b)    Target Cell: Set PDCP COUNT.

    //    NOTE 1:   No further sending/receiving of DRB data before the HO is done.

    //    NOTE 2:   For AM DRBs the PDCP count is maintained, for UM DRBs the PDCP count is reset. For SRBs, the PDCP count is maintained or reset depending on the RRCReconfiguration message content.

    f_NR_SS_PdcpCount_Handover(p_SourceCellId, p_TargetCellId, v_RadioBearerList, p_RBConfig_KeyChange);

    // Step 3: Inform the SS about the HO and about the source cell id.

   f_NR_SS_PdcpHandoverCtrl(p_TargetCellId, cas_NR_PdcpHandoverInit_REQ(p_SourceCellId, p_TargetCellId));

    // Step 4: Target Cell: Configure RACH procedure either dedicated or C-RNTI based.

    // Save new C-RNTI in cell configuration for p_TargetCellId

    f_NR_CellInfo_SetRNTI(p_TargetCellId, p_RNTI_Value);

    f_NR_SS_C_RNTI_Config(p_TargetCellId, p_RNTI_Value);
    f_NR_SS_RachProcedureConfigHO(p_TargetCellId, p_RachProcedureConfig, -, p_RACH_ConfigDedicated);

    //Step 5: Target Cell:  Activate security.

    f_NR_SS_AS_ActivateSecurity_Current(p_TargetCellId, p_NCC);

    // Step 6: Target Cell: Configure DRX (if necessary)

    // NR FFS DRX FFS in HO procedure

    // Step 7:  Source Cell: Stop periodic TA

    // NOTE 3:  Unless explicitly specified UL grant configuration keeps configured as per default at the source cell.

    f_NR_ULGrantConfiguration_Common(p_SourceCellId, cs_TimingInfo_Now, -, cs_NR_UplinkTimeAlignment_Stop, p_UL_GrantConfig_SourceCell);

    // Step 8: Target Cell: Configure UL grant configuration ("OnSR", periodic TA is not started).

    f_NR_ULGrantConfiguration_Common(p_TargetCellId, cs_TimingInfo_Now, -, -, p_UL_GrantConfig_TargetCell);

    // Step 9: Source Cell: Send RRCReconfiguration

    SRB.send(cas_NR_SRB1_RrcPdu_REQ(p_SourceCellId, cs_TimingInfo_Now, p_RRCReconfiguration));

    // Step 10: Target Cell:    Receive RRCReconfigurationComplete

    SRB.receive(car_NR_SRB1_RrcPdu_IND(p_TargetCellId, p_RRCConnReconfigComplete));

    // Step 11: Target Cell:    Start periodic TA

    f_NR_ULGrantConfiguration_Common(p_TargetCellId, cs_TimingInfo_Now, -, cs_NR_UplinkTimeAlignment_Start, -);

    // Step 12: Target Cell:    Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS REPORT PDU).

    f_NR_SS_PdcpHandoverCtrl(p_TargetCellId, cas_NR_PdcpHandoverComplete_REQ(p_TargetCellId));

    // Step 13: Target Cell:    Re-configure RACH procedure as for initial access.

    f_NR_SS_RachProcedureConfig_Def(p_TargetCellId);

    // Step 14: Target Cell:    Configure measurement gap configuration (if necessary).

    // NR FFS MeasGap FFS in HO

  } 
MCC160 Implementation:
  function f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps1_14(NR_CellId_Type                                 p_SourceCellId,

                                                                NR_CellId_Type                                 p_TargetCellId,

                                                                RNTI_Value                                     p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                                                boolean                                        p_RBConfig_KeyChange := true,

                                                                template (value) DL_DCCH_Message               p_RRCReconfiguration,

                                                                template (value) NR_RachProcedureConfig_Type   p_RachProcedureConfig,

                                                                template (value) NR_DRBInfoList_Type           p_DrbInfoList, //DRB list to be established in the target Cell

                                                                template (value) UL_GrantConfig_Type           p_UL_GrantConfig_SourceCell := cs_UL_GrantConfig_OnSR,

                                                                template (value) UL_GrantConfig_Type           p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_OnSR,

                                                                template (present) UL_DCCH_Message             p_RRCConnReconfigComplete := cr_38508_RRCReconfigurationComplete,

                                                                NextHopChainingCount                           p_NCC := tsc_NR_38508_NextHopChainingCount,

                                                                template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit,

                                                                template (omit)  MeasConfig                    p_MeasConfig  := omit

                                                                 )

    runs on NR_BASE_PTC

  { //@sic R5-197222 sic@

    var template (value) NR_RadioBearerList_Type v_RadioBearerList := f_NR5GC_GetRadioBearerList(p_DrbInfoList);

    var NR_SecurityParams_Type v_RRC_SecurityParams;
    // Step 1: Target Cell: Configuration of DRBs

    f_NR_SS_CommonRadioBearerConfig(p_TargetCellId, v_RadioBearerList);

    // Step 2: Transfer of the PDCP Count for AM DRBs and SRBs (if applied) from source to target cell:

    //    a)    Source Cell: Get PDCP COUNT.

    //    b)    Target Cell: Set PDCP COUNT.

    //    NOTE 1:   No further sending/receiving of DRB data before the HO is done.

    //    NOTE 2:   For AM DRBs the PDCP count is maintained, for UM DRBs the PDCP count is reset. For SRBs, the PDCP count is maintained or reset depending on the RRCReconfiguration message content.

    f_NR_SS_PdcpCount_Handover(p_SourceCellId, p_TargetCellId, v_RadioBearerList, p_RBConfig_KeyChange);

    // Step 3: Inform the SS about the HO and about the source cell id.

    f_NR_SS_PdcpHandoverCtrl(p_TargetCellId, cas_NR_PdcpHandoverInit_REQ(p_SourceCellId, p_TargetCellId));

    // Step 4: Target Cell: Configure RACH procedure either dedicated or C-RNTI based.

    // Save new C-RNTI in cell configuration for p_TargetCellId

    f_NR_CellInfo_SetRNTI(p_TargetCellId, p_RNTI_Value);

    f_NR_SS_C_RNTI_Config(p_TargetCellId, p_RNTI_Value);  //@sic R5s190795 sic@

    f_NR_SS_RachProcedureConfigHO(p_TargetCellId, p_RachProcedureConfig, -, p_RACH_ConfigDedicated);

    //Step 5: Target Cell:  Activate security.

    if ((p_NCC >= tsc_NR_38508_NextHopChainingCount) or p_RBConfig_KeyChange) {

      f_NR_SS_AS_ActivateSecurity_Current(p_TargetCellId, p_NCC);

    } else {

      v_RRC_SecurityParams := f_NR_Security_Get();

      v_RRC_SecurityParams.AS_Ciphering.ActTimeList := f_NR_RRC_CipherActTime_GetCurrent(p_TargetCellId, false);

      f_NR_SS_RRC_EnableIntProt_CiphULandDL(p_TargetCellId,

                                            v_RRC_SecurityParams.AS_Integrity,

                                            v_RRC_SecurityParams.AS_Ciphering,

                                            cs_TimingInfo_Now);

    }
    // Step 6: Void

    // Step 7:  Source Cell: Stop periodic TA

    // NOTE 3:  Unless explicitly specified UL grant configuration keeps configured as per default at the source cell.

    f_NR_ULGrantConfiguration_Common(p_SourceCellId, cs_TimingInfo_Now, -, cs_NR_UplinkTimeAlignment_Stop, p_UL_GrantConfig_SourceCell);

    // Step 8: Target Cell: Configure UL grant configuration ("OnSR", periodic TA is not started).

    f_NR_ULGrantConfiguration_Common(p_TargetCellId, cs_TimingInfo_Now, -, -, p_UL_GrantConfig_TargetCell);

    // Step 9: Source Cell: Send RRCReconfiguration

    SRB.send(cas_NR_SRB1_RrcPdu_REQ(p_SourceCellId, cs_TimingInfo_Now, p_RRCReconfiguration));

    // Step 10: Target Cell:    Receive RRCReconfigurationComplete

    SRB.receive(car_NR_SRB1_RrcPdu_IND(p_TargetCellId, p_RRCConnReconfigComplete));

    // Step 11: Target Cell:    Start periodic TA

    f_NR_ULGrantConfiguration_Common(p_TargetCellId, cs_TimingInfo_Now, -, cs_NR_UplinkTimeAlignment_Start, -);

    // Step 12: Target Cell:    Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS REPORT PDU).

    f_NR_SS_PdcpHandoverCtrl(p_TargetCellId, cas_NR_PdcpHandoverComplete_REQ(p_TargetCellId));

    // Step 13: Target Cell:    Re-configure RACH procedure as for initial access.

    f_NR_SS_RachProcedureConfig_Def(p_TargetCellId);

    // Step 14: Target Cell:    Configure measurement gap (if configured in the source cell or as provided in the RRCReconfiguration message)

    //@sic R5-197222 sic@

    if (isvalue(p_MeasConfig.measGapConfig) or              // MeasGap provided to UE in RRCReconfiguration

        (not(isvalue(p_MeasConfig.measGapConfig)) and not(match(f_NR_CellInfo_GetMeasGapCtrl(p_SourceCellId), cs_NR_MeasGapCtrl_None)))  //Or MeasGap started in the source cell => to be continued in the target cell

        ) {

        f_NR_SS_MeasGapCtrlConfig(p_TargetCellId, cs_NR_MeasGapCtrl_Config(p_MeasConfig.measGapConfig),cs_TimingInfo_Now);

    }

  }

Change 4.3 

	Function name
	function f_NR5GC_RRCReconfiguration_IntraNR_HO ()

	Reason for change
	1. The value of p_SIB1(or  p_SysInfo) maybe omit, when function bit2oc called will result in error.

	Summary of change
	1. Add step to judge whether the value is effective or not.

	TTCN module
	NR_SecuritySteps.ttcn

	MCC160 Comment
	Accepted in principle, implemented using variables


Before Change
function f_NR5GC_RRCReconfiguration_IntraNR_HO(NR_CellId_Type p_TargetCellId,

                                                 RNTI_Value p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                                 boolean p_RBConfig_KeyChange := true,

                                                 template (omit) MeasConfig p_MeasConfig := omit,

                                                 template (omit) SIB1 p_SIB1 := omit,

                                                 template (omit) SystemInformation p_SysInfo := omit,

                                                 template (omit) MasterKeyUpdate p_MasterKeyUpdate := omit,

                                                 template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit)

    runs on NR5GC_PTC return template (value) DL_DCCH_Message

  { //@sic R5-194821 sic@

    var template (value) DL_DCCH_Message v_RRCReconfiguration;

    var template (value) RRCReconfiguration_v1530_IEs v_RRCReconfiguration_v1530;

    var template (value) CellGroupConfig v_CellGroupConfig;

    var template (value) RadioBearerConfig  v_RadioBearerConfig := f_NR5GC_GetExisting_RadioBearerConfig(p_RBConfig_KeyChange);

    var template (value) NR_RLC_BearerToAddModList_Type v_RLC_BearerToAddModList := f_NR5GC_GetExisting_BearerToAddModList(true_, p_RBConfig_KeyChange); //Initialise RLC_BearerConfig with re-establishment

    //CellGroupCongfig with condition HO

    v_CellGroupConfig := f_NR_GetCellGroupConfigHO ( p_TargetCellId,

                                                     v_RLC_BearerToAddModList,

                                                     p_RNTI_Value,

                                                     p_RACH_ConfigDedicated

                                                    );

    v_RRCReconfiguration_v1530 := cs_NR_RRCReconfiguration_v1530_IEs(bit2oct(encvalue(v_CellGroupConfig)),

                                                                     p_MasterKeyUpdate,

                                                                     bit2oct(encvalue(p_SIB1)),

                                                                     bit2oct(encvalue(p_SysInfo)));
    v_RRCReconfiguration := cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, v_RadioBearerConfig, -, p_MeasConfig, v_RRCReconfiguration_v1530);

    return v_RRCReconfiguration;

  } 
After Change
function f_NR5GC_RRCReconfiguration_IntraNR_HO(NR_CellId_Type p_TargetCellId,

                                                 RNTI_Value p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                                 boolean p_RBConfig_KeyChange := true,

                                                 template (omit) MeasConfig p_MeasConfig := omit,

                                                 template (omit) SIB1 p_SIB1 := omit,

                                                 template (omit) SystemInformation p_SysInfo := omit,

                                                 template (omit) MasterKeyUpdate p_MasterKeyUpdate := omit,

                                                 template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit)

    runs on NR5GC_PTC return template (value) DL_DCCH_Message

  { //@sic R5-194821 sic@

    var template (value) DL_DCCH_Message v_RRCReconfiguration;

    var template (value) RRCReconfiguration_v1530_IEs v_RRCReconfiguration_v1530;

    var template (value) CellGroupConfig v_CellGroupConfig;

    var template (value) RadioBearerConfig  v_RadioBearerConfig := f_NR5GC_GetExisting_RadioBearerConfig(p_RBConfig_KeyChange);

    var template (value) NR_RLC_BearerToAddModList_Type v_RLC_BearerToAddModList := f_NR5GC_GetExisting_BearerToAddModList(true_, p_RBConfig_KeyChange); //Initialise RLC_BearerConfig with re-establishment

    //CellGroupCongfig with condition HO

    v_CellGroupConfig := f_NR_GetCellGroupConfigHO ( p_TargetCellId,

                                                     v_RLC_BearerToAddModList,

                                                     p_RNTI_Value,

                                                     p_RACH_ConfigDedicated

                                                    );

    v_RRCReconfiguration_v1530 := cs_NR_RRCReconfiguration_v1530_IEs(bit2oct(encvalue(v_CellGroupConfig)),

                                                                     p_MasterKeyUpdate);
    if (isvalue(p_SIB1))

    {

        v_RRCReconfiguration_v1530.dedicatedSIB1_Delivery :=  bit2oct(encvalue(p_SIB1));

    }

    if (isvalue(p_SysInfo))

    {

        v_RRCReconfiguration_v1530.dedicatedSystemInformationDelivery :=  bit2oct(encvalue(p_SysInfo));

    }
    v_RRCReconfiguration := cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, v_RadioBearerConfig, -, p_MeasConfig, v_RRCReconfiguration_v1530);

    return v_RRCReconfiguration;

  } 
5. Corrections required for NR5GC test case 7.1.1.1.1 using wk23(Starpoint)
Change 5.1

	Function name
	f_TC_7_1_1_1_1_NR5GC()

	Reason for change
	1 According to 38.523-1, NR Cell 2 is missing in the script.
2 According to protocol, the integrity protection and ciphering algorithms can only be changed with reconfiguration with sync. The AS keys (KgNB, KRRCint, KRRCenc, KUPint and KUPenc) change upon reconfiguration with sync (if masterKeyUpdate is included), and upon connection re-establishment and connection resume.

	Summary of change
	1 Add NR Cell 2

2 Set MasterKeyUpdate in handover procedure.

	TTCN module
	MAC_NR5GC.ttcn

	MCC160 Comment
	1. accepted as per change 4.1
2. Rejected. See MCC 160 comment for additional change in 4.1


Before change

  function f_TC_7_1_1_1_1_NR5GC() runs on NR5GC_PTC
  { //Correct selection of RACH parameters / Random access preamble and PRACH resource explicitly signalled to the UE by PDCCH Order / contention free random access procedure
    var DRB_Identity v_DRBId ;
    var NR_PhysicalParameters_Type v_NR_PhysicalParameters ;
    var template (value) NR_RachProcedureConfig_Type v_NR_RachProcedure ;
    var template (value) DL_DCCH_Message v_RRCReconfiguration;
    var template (omit) ReconfigurationWithSync.rach_ConfigDedicated v_RACH_ConfigDedicated ;
    var boolean  v_RBConfig_KeyChange := true;
     var NextHopChainingCount v_NCC:= tsc_NR_38508_NextHopChainingCount;
     var template (value) NR_DRBInfoList_Type v_DRBInfoList ;
     //Init Cell parameters
    f_NR5GC_Init(NR_1);
    //Create and configure NR cell1
    f_NR_CellConfig_Def(nr_Cell1);
    // Get NR capabilities sent during EUTRA preamble
    f_NR5GC_Preamble (nr_Cell1, STATE_IDLE_1A);
    //Retrieve DRB Id of the first PDU session
    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();
    //Bring UE to Stat 3A
    f_NR5GC_RRC_ConnectedState3N_Def(nr_Cell1,
                                       -,
                                       -,
                                       -,  //p_IpPduDelayTime
                                       {v_DRBId},  //DRBId_ToBeModified
                                       -,
                                       -,  //MAC_CellGroupConfig
                                       -,
                                       -
                                       );
    f_NR_TestBody_Set(true);
    //@sic R5-195336 sic@
    //@siclog "Steps 1-6" siclog@
    v_DRBInfoList := f_NR5GC_MobileInfo_GetDRBInfoList();
    v_RACH_ConfigDedicated := cs_NR_RACH_ConfigDedicated_Uplink(cs_38508_RACH_ConfigDedicated(f_NR_CellInfo_GetRACH_ConfigGeneric(nr_Cell2,tsc_NR_BWP_Id), tsc_PreambleIndex2));
    f_NR_CellInfo_SetRACH_ConfigDedicated (nr_Cell2,v_RACH_ConfigDedicated.uplink);
    v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell2);
    v_NR_RachProcedure := cs_NR_RachProcedureConfig_71111(v_NR_PhysicalParameters);
    v_RRCReconfiguration := f_NR5GC_RRCReconfiguration_IntraNR_HO(nr_Cell2,
                                                                  -,
                                                                  v_RBConfig_KeyChange,
                                                                 -,
                                                                  -,
                                                                  -,
                                                                  -,
                                                                  v_RACH_ConfigDedicated
                                                                 );
    f_NR5GC_508RRC_IntraNR_HO_InterCell_Common(nr_Cell1,
                                               nr_Cell2,
                                               -,
                                               v_RBConfig_KeyChange,
                                               v_RRCReconfiguration,
                                               v_NR_RachProcedure,
                                               v_DRBInfoList,
                                               -,
                                               -,
                                               -,
                                               v_NCC
                                                );
    f_NR_TestBody_Set(false);
     //Postamble
     f_NR_ULGrantConfiguration_Start(nr_Cell2); // Def UL Grant Config
    f_NR_Postamble(nr_Cell2, STATE_CONNECTED_3A);
  };
After change

function f_TC_7_1_1_1_1_NR5GC() runs on NR5GC_PTC
  { //Correct selection of RACH parameters / Random access preamble and PRACH resource explicitly signalled to the UE by PDCCH Order / contention free random access procedure
    var DRB_Identity v_DRBId ;
    var NR_PhysicalParameters_Type v_NR_PhysicalParameters ;
    var template (value) NR_RachProcedureConfig_Type v_NR_RachProcedure ;
    var template (value) DL_DCCH_Message v_RRCReconfiguration;
    var template (omit) ReconfigurationWithSync.rach_ConfigDedicated v_RACH_ConfigDedicated ;
    var boolean  v_RBConfig_KeyChange := true;
     var NextHopChainingCount v_NCC:= tsc_NR_38508_NextHopChainingCount;
     var template (value) NR_DRBInfoList_Type v_DRBInfoList ;
     //Init Cell parameters
    f_NR5GC_Init(NR_1);
    //Create and configure NR cell1
f_NR_CellConfig_Def(nr_Cell1);
    f_NR_CellConfig_Def(nr_Cell2);
    // Get NR capabilities sent during EUTRA preamble
    f_NR5GC_Preamble (nr_Cell1, STATE_IDLE_1A);
    //Retrieve DRB Id of the first PDU session
    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();    
    //Bring UE to Stat 3A
    f_NR5GC_RRC_ConnectedState3N_Def(nr_Cell1, 
                                       -,
                                       -,
                                       -,  //p_IpPduDelayTime
                                       {v_DRBId},  //DRBId_ToBeModified
                                       -,
                                       -,  //MAC_CellGroupConfig
                                       -,
                                       -
                                       );
    f_NR_TestBody_Set(true);
    //@sic R5-195336 sic@
    //@siclog "Steps 1-6" siclog@
    v_DRBInfoList := f_NR5GC_MobileInfo_GetDRBInfoList();
    v_RACH_ConfigDedicated := cs_NR_RACH_ConfigDedicated_Uplink(cs_38508_RACH_ConfigDedicated(f_NR_CellInfo_GetRACH_ConfigGeneric(nr_Cell2,tsc_NR_BWP_Id), tsc_PreambleIndex2));
    f_NR_CellInfo_SetRACH_ConfigDedicated (nr_Cell2,v_RACH_ConfigDedicated.uplink);

//Reconfigure SS with RACH-ConfigDedicated
    f_NR_SS_CommonCellConfig(nr_Cell2,


cads_NR_CellConfigPhysicalLayerUplink(nr_Cell2, -, cs_NR_CellConfigPhysicalLayerUplink_Def(f_ConvertRACH_ConfigDedicated(v_RACH_ConfigDedicated.uplink))));
    v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell2);
    v_NR_RachProcedure := cs_NR_RachProcedureConfig_71111(v_NR_PhysicalParameters);
    v_RRCReconfiguration := f_NR5GC_RRCReconfiguration_IntraNR_HO(nr_Cell2,
                                                                  -,
                                                                  v_RBConfig_KeyChange,
                                                                 -,
                                                                  -,
                                                                  -,
                                                                  cs_MasterKeyUpdate(false, v_NCC),
                                                                  v_RACH_ConfigDedicated
                                                                 );
    // turn on NR cell2
    f_NR_SetCellPower (nr_Cell2, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    f_NR5GC_508RRC_IntraNR_HO_InterCell_Common(nr_Cell1,
                                               nr_Cell2,
                                               -,
                                               v_RBConfig_KeyChange,
                                               v_RRCReconfiguration,
                                               v_NR_RachProcedure,
                                               v_DRBInfoList,
                                               -,
                                               -,
                                               -,
                                               v_NCC
                                                );
    f_NR_TestBody_Set(false);
     //Postamble
    f_NR_ULGrantConfiguration_Start(nr_Cell2); // Def UL Grant Config
    f_NR_Postamble(nr_Cell2, STATE_CONNECTED_3A);
  };
6. Execution Log Files
6.1 HiSilicon Balong5000
The HiSilicon Balong5000 UE passed this test case on Datang LinkTester 5G Protocol Conformance Test System and Starpoint SP9500 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: 
Test Case Execution log file: 
\Datang\TC_7_1_1_1_1_NR5GC_N41.log
PIXIT setting used:
\Datang\Pics(NR5GC).xml
\Datang\Pixit(TC_7_1_1_1_1_NR5GC).xml
· Test Case Execution log file:
\Starpoint\TC_7_1_1_1_1_NR5GC_PASS.spm
PIXIT setting used:
\Starpoint\NR5GC_Testsuite.sppar
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