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1. [bookmark: _Toc122434485][bookmark: _Toc121171993]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 8.1.4.3.4 which is part of the 5G NR5GC test suite. 
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log files are provided as evidence. 
Contact:	Kalahasti, Narendra
	Narendra.Kalahasti@anritsu.com
0. [bookmark: _Toc121171994]Verification Test Summary 
Test Case: 	8.1.4.3.4
ATS Version:	iwd-TTCN3-B2020-09_D22wk49
System Simulator used:	Anritsu Protocol Conformance Test System ME7834NR
UE used:	MediaTek MT6879
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc121171995]Corrections required
1. [bookmark: _Toc121171996]Change 1
	Function name
	fl_TC_8_1_4_3_1And4_TestBody

	Reason for change
	1. We need to modify PDCP count at target cell by count 1 as per R5s221151. But if we get pdcp count from source cell and modify it on target cell then it is possible we can set wrong pdcp count for SRBs as at step 6-7 there is RRC msg transmission at target cell. So, SS should fetch pdcp count for target cell and modify UL DRB count by 1 and update it on target cell only.
2. On PDCP Count info list, SRB1 is the 0th element, SRB2 is the 1st element and DRB2 is the 3rd element, So SS should get count for 3rd element to fetch DRB count of PDCP.

	Summary of change
	
1. Updated get PDCP count for target cell instead source cell.
2. Updated index to get DRB count on target cell.


	TTCN module
	RRC_DAPS_Handover_NR5GC

	MCC160 Comment
	



Before Change
	  function fl_TC_8_1_4_3_1And4_TestBody(NR_CellId_Type p_SourceCellId,
                                        NR_CellId_Type p_TargetCellId) runs on NR5GC_PTC
  { //This function follows the RRC procedure described in R5w210214r1, section 3.2
    var template (value) NR_CellPowerList_Type v_CellPowerList;  //Anritsu TTCN CR R5s221151
    var SubFrameTiming_Type v_Timing;
    var SubFrameTiming_Type v_Timing3;
    var template (value) NR_RadioBearerList_Type v_RadioBearerList;
    var template (value) RACH_ConfigGeneric v_RACH_ConfigGeneric := f_NR_CellInfo_GetRACH_ConfigGeneric(p_SourceCellId, tsc_NR_BWP_Id);
    var NR_PdcpCountInfoList_Type v_NR_PdcpCountInfoList;
    v_Timing := f_NR_GetNextSendOccasion_DL(p_SourceCellId, 700); // 700 ms
    v_Timing3 := f_SubFrameTiming_AddMilliSeconds (v_Timing, 15); // time for sending IP packets to source cell
    //Anritsu TTCN CR R5s221151
	v_CellPowerList := {cs_NR_CellPower(p_SourceCellId, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_NonSuitableOffCellSSS_EPRE),
		                cs_NR_CellPower(p_TargetCellId, tsc_NR_SuitableIntraFreqCellSSS_EPRE_FR1,tsc_NR_NonSuitableOffCellSSS_EPRE)};
	f_NR_SetCellPowerList (v_CellPowerList);

    //@siclog "Step 1" siclog@
    //The SS transmits an RRCReconfiguration message containing reconfigurationWithSync to order UE to perform
    //DAPS handover to NR Cell 2. DRB#n of the first PDU session is configured as DAPS bearer.
    v_RadioBearerList := f_NR5GC_DAPS_HO_RRCReconfiguration_SSConfig(p_SourceCellId, p_TargetCellId, v_Timing); //R5w210214r1, 3.2, Steps 1-8
    //@siclog "Step 2" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.1-1 indicate that the UE is capable
    //       of exchanging IP data on DRB#n of the first PDU session on NR Cell 1?
    //Anritsu TTCN CR R5s221151
    f_NR5GC_DAPS_HO_CheckDataPath(p_SourceCellId, "Step 2", cs_TimingInfo_NR(v_Timing3)); //R5w210214r1, 3.2, Steps 9-10
    f_NR_SS_PdcpCount_Handover(p_SourceCellId, p_TargetCellId, v_RadioBearerList, -, cs_TimingInfo_Now, false);

    //@siclog "Steps 4-5" siclog@
    f_NR5GC_DAPS_HO_RACHProcedure_RRCReconfigurationComplete(p_TargetCellId,  //R5w210214r1, 3.2, Steps 11-14
                                                             "Step 5",
                                                             -,
                                                             cs_NR_RACH_ConfigDedicated_Uplink(cs_38508_RACH_ConfigDedicated(v_RACH_ConfigGeneric, -, f_NR_CellInfo_GetSSB_Index(p_TargetCellId))));
    //@siclog "Steps 5A-5B" siclog@
    f_NR5GC_DAPS_HO_CheckDataPath_HARQFeedback(p_SourceCellId, "Step 5A",p_TargetCellId);//Anritsu TTCN CR R5s221151 MCC
    //@siclog "Steps 6-7" siclog@                     //Anritsu TTCN CR R5s221151
    f_NR5GC_DAPS_HO_SourceRelease(p_SourceCellId, p_TargetCellId, "Step 7", v_RadioBearerList); //R5w210214r1, 3.2, Steps 15-17
    
    //Adjust UL count to consider the data exchange in steps 5A-5C @sic R5s221151 sic@
    v_NR_PdcpCountInfoList:=f_NR_SS_PdcpCount_Get(p_SourceCellId);
    v_NR_PdcpCountInfoList[0].UL.Value := int2bit((bit2int(v_NR_PdcpCountInfoList[0].UL.Value) + 1), 32);
    f_NR_SS_PdcpCount_Set(p_TargetCellId, v_NR_PdcpCountInfoList, cs_TimingInfo_Now);


    //@siclog "Step 8" siclog@
    f_NR5GC_DAPS_HO_CheckDataPath(p_TargetCellId, "Step 8"); //R5w210214r1, 3.2, Step 18
    //@siclog "Steps 9-10" siclog@
    f_NR5GC_DAPS_HO_CheckDataPath_NoReply(p_SourceCellId); //R5w210214r1, 3.2, Step 18
    f_NR5GC_DAPS_HO_SourceRelease_SSConfig(p_SourceCellId); //R5w210214r1, 3.2, Steps 19-20
  }



After Change
	  function fl_TC_8_1_4_3_1And4_TestBody(NR_CellId_Type p_SourceCellId,
                                        NR_CellId_Type p_TargetCellId) runs on NR5GC_PTC
  { //This function follows the RRC procedure described in R5w210214r1, section 3.2
    var template (value) NR_CellPowerList_Type v_CellPowerList;  //Anritsu TTCN CR R5s221151
    var SubFrameTiming_Type v_Timing;
    var SubFrameTiming_Type v_Timing3;
    var template (value) NR_RadioBearerList_Type v_RadioBearerList;
    var template (value) RACH_ConfigGeneric v_RACH_ConfigGeneric := f_NR_CellInfo_GetRACH_ConfigGeneric(p_SourceCellId, tsc_NR_BWP_Id);
    var NR_PdcpCountInfoList_Type v_NR_PdcpCountInfoList;
    var NR_SecurityParams_Type v_RRC_SecurityParams;
    v_Timing := f_NR_GetNextSendOccasion_DL(p_SourceCellId, 700); // 700 ms
    v_Timing3 := f_SubFrameTiming_AddMilliSeconds (v_Timing, 15); // time for sending IP packets to source cell
    //Anritsu TTCN CR R5s221151
	v_CellPowerList := {cs_NR_CellPower(p_SourceCellId, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_NonSuitableOffCellSSS_EPRE),
		                cs_NR_CellPower(p_TargetCellId, tsc_NR_SuitableIntraFreqCellSSS_EPRE_FR1,tsc_NR_NonSuitableOffCellSSS_EPRE)};
	f_NR_SetCellPowerList (v_CellPowerList);

    //@siclog "Step 1" siclog@
    //The SS transmits an RRCReconfiguration message containing reconfigurationWithSync to order UE to perform
    //DAPS handover to NR Cell 2. DRB#n of the first PDU session is configured as DAPS bearer.
    v_RadioBearerList := f_NR5GC_DAPS_HO_RRCReconfiguration_SSConfig(p_SourceCellId, p_TargetCellId, v_Timing); //R5w210214r1, 3.2, Steps 1-8
    //@siclog "Step 2" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.1-1 indicate that the UE is capable
    //       of exchanging IP data on DRB#n of the first PDU session on NR Cell 1?
    //Anritsu TTCN CR R5s221151
    f_NR5GC_DAPS_HO_CheckDataPath(p_SourceCellId, "Step 2", cs_TimingInfo_NR(v_Timing3)); //R5w210214r1, 3.2, Steps 9-10
    f_NR_SS_PdcpCount_Handover(p_SourceCellId, p_TargetCellId, v_RadioBearerList, -, cs_TimingInfo_Now, false);

    //@siclog "Steps 4-5" siclog@
    f_NR5GC_DAPS_HO_RACHProcedure_RRCReconfigurationComplete(p_TargetCellId,  //R5w210214r1, 3.2, Steps 11-14
                                                             "Step 5",
                                                             -,
                                                             cs_NR_RACH_ConfigDedicated_Uplink(cs_38508_RACH_ConfigDedicated(v_RACH_ConfigGeneric, -, f_NR_CellInfo_GetSSB_Index(p_TargetCellId))));
    //@siclog "Steps 5A-5B" siclog@
    f_NR5GC_DAPS_HO_CheckDataPath_HARQFeedback(p_SourceCellId, "Step 5A",p_TargetCellId);//Anritsu TTCN CR R5s221151 MCC
    //@siclog "Steps 6-7" siclog@                     //Anritsu TTCN CR R5s221151
    f_NR5GC_DAPS_HO_SourceRelease(p_SourceCellId, p_TargetCellId, "Step 7", v_RadioBearerList); //R5w210214r1, 3.2, Steps 15-17
    
    //Adjust UL count to consider the data exchange in steps 5A-5C @sic R5s221151 sic@
    v_NR_PdcpCountInfoList:=f_NR_SS_PdcpCount_Get(p_TargetCellId);
    v_NR_PdcpCountInfoList[2].UL.Value := int2bit((bit2int(v_NR_PdcpCountInfoList[2].UL.Value) + 1), 32);
    f_NR_SS_PdcpCount_Set(p_TargetCellId, v_NR_PdcpCountInfoList, cs_TimingInfo_Now);    v_RRC_SecurityParams:= f_NR_Security_Get();


    //@siclog "Step 8" siclog@
    f_NR5GC_DAPS_HO_CheckDataPath(p_TargetCellId, "Step 8"); //R5w210214r1, 3.2, Step 18
    //@siclog "Steps 9-10" siclog@
    f_NR5GC_DAPS_HO_CheckDataPath_NoReply(p_SourceCellId); //R5w210214r1, 3.2, Step 18
    f_NR5GC_DAPS_HO_SourceRelease_SSConfig(p_SourceCellId); //R5w210214r1, 3.2, Steps 19-20
  }



1. [bookmark: _Toc121171997]Change 2
	Function name
	f_NR5GC_DAPS_HO_RRCReconfiguration_SSConfig()

	Reason for change
	1. For DAPS bearer from 38.331, 
2> If any DAPS bearer is configured:
    3> create a MAC entity for the target cell group with the same configuration as the MAC entity for the source cell group.
    3> for each DAPS bearer:
        4> establish an RLC entity or entities for the target cell group, with the same configurations as for the source cell group.
So, SS should keep same LogicalChannelId for target cell.
2. Configurations on target cell should be activate immediately (cs_TimingInfo_Now), as target can miss its actvation time as UE can send RRCreconfigurationcomplete immediately after getting DAPS HO configuration while SS might be busy on activate configuration for radio bearer, pdcp count, security, SR activation at target cell according to their time.

	Summary of change
	1. commented LogicalChannelId modification.
2. Modified target cell activation time with cs_TimingInfo_Now.

	TTCN module
	NR5GC_Handover

	MCC160 Comment
	



Before Change
	  function f_NR5GC_DAPS_HO_RRCReconfiguration_SSConfig(NR_CellId_Type p_SourceCellId,
                                                       NR_CellId_Type p_TargetCellId,
                                                       SubFrameTiming_Type p_Timing,
                                                       boolean p_RBConfig_KeyChange := true) runs on NR5GC_PTC return template (value) NR_RadioBearerList_Type
  {
    var template (value) RACH_ConfigGeneric v_RACH_ConfigGeneric;
    var template (value) NR_DRBInfoList_Type v_DRBInfoList := f_NR5GC_MobileInfo_GetDRBInfoList();
    var template (value) NR_RadioBearerList_Type v_RadioBearerList := f_NR5GC_GetRadioBearerList(v_DRBInfoList);
    var template (value) DL_DCCH_Message v_RRCReconfiguration;
    var template (omit) MasterKeyUpdate v_MasterKeyUpdate := omit;
    var SubFrameTiming_Type v_Timing1;
    var SubFrameTiming_Type v_Timing2;
    
    v_Timing1 := f_SubFrameTiming_AddMilliSeconds (p_Timing, 5);  // time for sending RRCReconfiguration
    v_Timing2 := f_SubFrameTiming_AddMilliSeconds (p_Timing, 10); // time for COUNT tranfer and configuration in target cell
    
    //Acc. Table 8.1.4.3.1.3.3-1
    v_RACH_ConfigGeneric := f_NR_CellInfo_GetRACH_ConfigGeneric(p_SourceCellId, tsc_NR_BWP_Id);
    //v_RACH_ConfigGeneric.preambleTransMax := n200; // Table 8.1.4.3.1.3.3-4                  //Anritsu TTCN CR R5s221151 MCC
    if (p_RBConfig_KeyChange == true)  { v_MasterKeyUpdate := cs_MasterKeyUpdate(false, tsc_NR_38508_NextHopChainingCount); }
    v_RRCReconfiguration := f_NR5GC_RRCReconfiguration_IntraNR_HO_DAPS(p_TargetCellId,
                                                                       -,
                                                                       v_MasterKeyUpdate,
                                                                       cs_NR_RACH_ConfigDedicated_Uplink(cs_38508_RACH_ConfigDedicated(v_RACH_ConfigGeneric, -, f_NR_CellInfo_GetSSB_Index(p_TargetCellId))),
                                                                       -,
                                                                       p_RBConfig_KeyChange);
    // (R5w210214r1 Step 1. Target Cell: Configuration of DRBs)
    v_RadioBearerList[0].Config.AddOrReconfigure.RlcBearer.Config.LogicalChannelId := valueof (v_RadioBearerList[0].Config.AddOrReconfigure.RlcBearer.Config.LogicalChannelId) + 1; //Configure DRB for DAPS     
    f_NR_SS_CommonRadioBearerConfig(p_TargetCellId, v_RadioBearerList, cs_TimingInfo_NR(p_Timing));
    
    // (R5w210214r1 Step 2. Target Cell: Configuration of Target Cell for no RACH response transmission)
    f_NR_SS_RachProcedureConfig(p_TargetCellId, cs_NR_RachProcedureConfig_NoResponse, cs_TimingInfo_NR(p_Timing));
    
    // (R5w210214r1 Step 3. Source Cell: Send RRCReconfiguration)
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(p_SourceCellId, cs_TimingInfo_NR(v_Timing1), v_RRCReconfiguration));
    
    // (R5w210214r1 Step 4. Transfer of the PDCP Count for the DAPS DRB and SRBs (if applied) from source to target cell
    //    a)    Source Cell: Get PDCP COUNT.
    //    b)    Target Cell: Set PDCP COUNT.
    //    NOTE 2:   For DAPS DRB the PDCP count is maintained. 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, -, cs_TimingInfo_NR(v_Timing2), false); //p_RBConfig_KeyChange := true, p_IncrementSRB1 := false
       
    // (R5w210214r1 Step 5. Target Cell: 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));
    
    // (R5w210214r1 Step 6. Target Cell: Activate security.
    //  RBConfig_KeyChange =true -> ActivateSecurity_Current
    f_NR_SS_AS_ActivateSecurity_Current(p_TargetCellId, tsc_NR_38508_NextHopChainingCount, cs_TimingInfo_NR(v_Timing2));
   
    // (R5w210214r1 Step 7. Target Cell: Configure UL grant configuration ("OnSR", periodic TA is not started).
    f_NR_ULGrantConfiguration_Common(p_TargetCellId, cs_TimingInfo_NR(v_Timing2), -, -, cs_UL_GrantConfig_OnSR);
    
    // (R5w210214r1 Step 8. Target Cell: Start periodic TA
    f_NR_ULGrantConfiguration_Common(p_TargetCellId, cs_TimingInfo_NR(v_Timing2), -, cs_NR_UplinkTimeAlignment_Start, -);
    
    //return list of bearers to be used later in the procedure
    return v_RadioBearerList;
  }



After Change
	    function f_NR5GC_DAPS_HO_RRCReconfiguration_SSConfig(NR_CellId_Type p_SourceCellId,
                                                       NR_CellId_Type p_TargetCellId,
                                                       SubFrameTiming_Type p_Timing,
                                                       boolean p_RBConfig_KeyChange := true) runs on NR5GC_PTC return template (value) NR_RadioBearerList_Type
  {
    var template (value) RACH_ConfigGeneric v_RACH_ConfigGeneric;
    var template (value) NR_DRBInfoList_Type v_DRBInfoList := f_NR5GC_MobileInfo_GetDRBInfoList();
    var template (value) NR_RadioBearerList_Type v_RadioBearerList := f_NR5GC_GetRadioBearerList(v_DRBInfoList);
    var template (value) DL_DCCH_Message v_RRCReconfiguration;
    var template (omit) MasterKeyUpdate v_MasterKeyUpdate := omit;
    var SubFrameTiming_Type v_Timing1;
    var SubFrameTiming_Type v_Timing2;
    
    v_Timing1 := f_SubFrameTiming_AddMilliSeconds (p_Timing, 5);  // time for sending RRCReconfiguration
    v_Timing2 := f_SubFrameTiming_AddMilliSeconds (p_Timing, 10); // time for COUNT tranfer and configuration in target cell
    
    //Acc. Table 8.1.4.3.1.3.3-1
    v_RACH_ConfigGeneric := f_NR_CellInfo_GetRACH_ConfigGeneric(p_SourceCellId, tsc_NR_BWP_Id);
    // @sic R5s221151 sic@ Deleted "v_RACH_ConfigGeneric.preambleTransMax := n200;"
    if (p_RBConfig_KeyChange == true)  { v_MasterKeyUpdate := cs_MasterKeyUpdate(false, tsc_NR_38508_NextHopChainingCount); }
    v_RRCReconfiguration := f_NR5GC_RRCReconfiguration_IntraNR_HO_DAPS(p_TargetCellId,
                                                                       -,
                                                                       v_MasterKeyUpdate,
                                                                       cs_NR_RACH_ConfigDedicated_Uplink(cs_38508_RACH_ConfigDedicated(v_RACH_ConfigGeneric, -, f_NR_CellInfo_GetSSB_Index(p_TargetCellId))),
                                                                       -,
                                                                       p_RBConfig_KeyChange);
    // (R5w210214r1 Step 1. Target Cell: Configuration of DRBs)
    //v_RadioBearerList[0].Config.AddOrReconfigure.RlcBearer.Config.LogicalChannelId := valueof (v_RadioBearerList[0].Config.AddOrReconfigure.RlcBearer.Config.LogicalChannelId); //Configure DRB for DAPS
    f_NR_SS_CommonRadioBearerConfig(p_TargetCellId, v_RadioBearerList, cs_TimingInfo_Now);
    
    // (R5w210214r1 Step 2. Target Cell: Configuration of Target Cell for no RACH response transmission)
    f_NR_SS_RachProcedureConfig(p_TargetCellId, cs_NR_RachProcedureConfig_NoResponse, cs_TimingInfo_Now);
    
    // (R5w210214r1 Step 3. Source Cell: Send RRCReconfiguration)
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(p_SourceCellId, cs_TimingInfo_NR(v_Timing1), v_RRCReconfiguration));
    
    // (R5w210214r1 Step 4. Transfer of the PDCP Count for the DAPS DRB and SRBs (if applied) from source to target cell
    //    a)    Source Cell: Get PDCP COUNT.
    //    b)    Target Cell: Set PDCP COUNT.
    //    NOTE 2:   For DAPS DRB the PDCP count is maintained. 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, -, cs_TimingInfo_Now, false); //p_RBConfig_KeyChange := true, p_IncrementSRB1 := false
       
    // (R5w210214r1 Step 5. Target Cell: 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));
    
    // (R5w210214r1 Step 6. Target Cell: Activate security.
    //  RBConfig_KeyChange =true -> ActivateSecurity_Current
    f_NR_SS_AS_ActivateSecurity_Current(p_TargetCellId, tsc_NR_38508_NextHopChainingCount, cs_TimingInfo_Now);
   
    // (R5w210214r1 Step 7. Target Cell: Configure UL grant configuration ("OnSR", periodic TA is not started).
    f_NR_ULGrantConfiguration_Common(p_TargetCellId, cs_TimingInfo_Now, -, -, cs_UL_GrantConfig_OnSR);
    
    // (R5w210214r1 Step 8. Target Cell: Start periodic TA
    f_NR_ULGrantConfiguration_Common(p_TargetCellId, cs_TimingInfo_Now, -, cs_NR_UplinkTimeAlignment_Start, -);
    
    //return list of bearers to be used later in the procedure
    return v_RadioBearerList;
  }


1. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc121172016]Branches executed
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on NR band n78 using NR ciphering nea2 and integrity algorithm nia2 
3 [bookmark: _Toc121172017]Execution Log Files
3.1 [bookmark: _Toc121172018][bookmark: _Hlk120026754]MediaTek MT6879
The MediaTek MT6879UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
TC_8_1_4_3_4_LOG.html
· PICS/PIXIT parameter file:
       TC_8_1_4_3_4_PIXIT.xml


4 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc121172019]References 
	[1]
	R5s230026 : NR5GC FR1 : Supporting information for addition of Rel-16 Mobility enhancement test case 8.1.4.3.4



