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1 [bookmark: _Toc122434485][bookmark: _Toc119562606]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 8.2.2.1.2  which is part of the NR5GC test suite in iwd-TTCN3-B2020-09_D22wk37.
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: _Toc119562607]Verification Test Summary 
Test Case: 	8.2.2.1.2
ATS Version:	iwd-TTCN3-B2020-09_D22wk37
[bookmark: _Hlk37919671]System Simulator used:	R&S® 5G Protocol Conformance Test platform
UE used:	Mediatek MT6879 UE
Verification Status:	PASS

[bookmark: _Toc122434488][bookmark: _Toc295288959]

2 [bookmark: _Toc119562608]Corrections required
2.1 [bookmark: _Toc119562609][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]Function f_NR_ReconfigureAddSRB3_NRDC ()
	Function name
	f_NR_ReconfigureAddSRB3_NRDC ()

	Reason for change
	In the current implementation , while configuring SRB3 , SDAP is set to Omit ; but according to 38523-03 , Omit is applicable only for EN-DC. Hence it is proposed to have SDAP as cs_SDAP_Configuration_None

	Summary of change
	SDAP configuration is changed from omit to cs_SDAP_Configuration_None


	TTCN module
	NR5GC_RRCSteps_NRDC.ttcn

	MCC160 Comment
	Accepted. As improvement, implemented using the template cs_NR_SS_SRB3_Config.
    var template (value) NR_RadioBearer_Type v_SS_ConfigSCG := cs_NR_SS_SRB3_Config(cs_SDAP_Configuration_None);  //@sic R5s221315 sic@



Before Change:
	function f_NR_ReconfigureAddSRB3_NRDC(NR_CellId_Type p_MCG_CellId,
                                         NR_CellId_Type p_SCG_CellId,
                                         template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now
                                         ) runs on NR5GC_PTC
   {
    var template (value) RadioBearerConfig v_RadioBearerConfig2 := cs_38508_RadioBearerConfigDef({cs_NR_SRB_ToAddMod(tsc_SRB3)}, omit, omit, cs_38508_SecurityConfig(cs_38508_SecurityAlgorithmConfig(f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()), secondary));
    var template (value) CellGroupConfig v_CellGroupConfigSCG := cs_38508_CellGroupConfig(f_NR_CellInfo_Get_CellGroupId(p_SCG_CellId),{cs_38508_RLC_BearerConfig_SRB(tsc_SRB3)});
    var template (value) NR_RadioBearer_Type v_SS_ConfigSCG := cs_NR_SS_RadioBearer_Config(tsc_NR_RbId_SRB3, cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsSRB),
                                                                                           cs_NR_RlcBearerConfig_SRB1SRB2SRB3(f_NR_LogicalChannelId_SRB(tsc_SRB3), tsc_NR_SRB3_LogicalChannelPriority) ,omit);
   << SKIPPED CODE >>
}



After Change:
	   function f_NR_ReconfigureAddSRB3_NRDC(NR_CellId_Type p_MCG_CellId,
                                         NR_CellId_Type p_SCG_CellId,
                                         template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now
                                         ) runs on NR5GC_PTC
   {
    var template (value) RadioBearerConfig v_RadioBearerConfig2 := cs_38508_RadioBearerConfigDef({cs_NR_SRB_ToAddMod(tsc_SRB3)}, omit, omit, cs_38508_SecurityConfig(cs_38508_SecurityAlgorithmConfig(f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()), secondary));
    var template (value) CellGroupConfig v_CellGroupConfigSCG := cs_38508_CellGroupConfig(f_NR_CellInfo_Get_CellGroupId(p_SCG_CellId),{cs_38508_RLC_BearerConfig_SRB(tsc_SRB3)});
    var template (value) NR_RadioBearer_Type v_SS_ConfigSCG := cs_NR_SS_RadioBearer_Config(tsc_NR_RbId_SRB3, cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsSRB),
                                                                                           cs_NR_RlcBearerConfig_SRB1SRB2SRB3(f_NR_LogicalChannelId_SRB(tsc_SRB3), tsc_NR_SRB3_LogicalChannelPriority) ,cs_SDAP_Configuration_None); //WA#WI=1003889 

<< SKIPPED CODE >>
}



2.2 [bookmark: _Toc119562610]Function f_TC_8_2_2_1_2_NR5GC_TestBody ()
	Function name
	f_TC_8_2_2_1_2_NR5GC_TestBody ()

	[bookmark: OLE_LINK1]Reason for change
	In the current Implementation , at step 5 when there is reconfiguration message is sent to reconfigure Pdcp , release and reconfigure of SRB3 is not required at SS side as it will reset the SN 

	[bookmark: OLE_LINK2]Summary of change
	SS configurations to release and reconfigure the SRB3 are removed at step 5 

	TTCN module
	RRC_Reconfiguration_NRDC_NR5GC.ttcn

	MCC160 Comment
	Partially accepted, partially rejected.
SRB3 shall not be fully released and re-created in the SS, because this will cause a reset of SS RLC & MAC layers, while on the UE side RLC & MAC layers are not reset.
However, SRB3 PDCP entity shall be reconfigured in SS to reset the PDCP SN, since the SRB3 PDCP layer is re-established in the UE.
See MCC160 proposed implementation below.
Additional comment: At PDCP re-establishment a key change is required, however this is not specified in the test case prose. A prose CR is needed to add key change at PDCP re-establishment.



Before Change:
	   function f_TC_8_2_2_1_2_NR5GC_TestBody() runs on NR5GC_PTC
  {
    var template (value) RRCReconfiguration_v1530_IEs v_V1530Ext;
    var template (value) CellGroupConfig v_SCGConfig;
    var template (omit) octetstring v_EncodedSCG_Config;
    var template (omit) RadioBearerConfig v_RadioBearerConfig;
    var template (omit) RadioBearerConfig v_RadioBearerConfig2;
    var template (value) NR_RadioBearer_Type v_SS_ConfigSCG;
    var template (value) DRX_Config v_DRX_Config;
    var FreqBandIndicatorNR v_FreqBandIndicatorNR := f_NR_CellInfo_GetBandIndicator(nr_Cell10);
    var SubFrameTiming_Type v_Timing_NextSendOccasion;
    var SubFrameTiming_Type v_Timing;

    //@siclog "Step 1" siclog@
    //The SS transmits an RRCReconfiguration message via SRB1 to establish SRB3.
    //Check: Does the UE transmit an RRCReconfigurationComplete message via SRB1?
    f_NR_ReconfigureAddSRB3_NRDC(nr_Cell1, nr_Cell10);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    
    //@siclog "Step 3" siclog@
    //The SS transmits an RRCReconfiguration message via SRB3 to reconfigure NR MAC.
    if (f_NR_IsBandFR1(v_FreqBandIndicatorNR)) { // FR1
      v_DRX_Config := cs_38508_DRX_Config_FR1;
    } else { // FR2
      v_DRX_Config := cs_38508_DRX_Config_FR2;
    }
    v_SCGConfig := cs_38508_CellGroupConfig(tsc_NR_CellGroupId_SCG, -, -, cs_NR_MAC_CellGroupConfig(cs_NR_DRX_Config_Setup(v_DRX_Config)));
    v_EncodedSCG_Config := bit2oct(encvalue(v_SCGConfig));
    SRB.send(cas_NR_SRB3_RrcPdu_REQ(nr_Cell10, -, cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, -, v_EncodedSCG_Config)));

    //Reconfigure SS with mac_CellGroupConfig
    f_NR_CellInfo_SetDrxCtrl(nr_Cell10, valueof(cs_NR_DrxCtrl_Config(v_DRX_Config)));
    f_NR_SS_ServingCellConfig(nr_Cell10, -, cs_NR_ServingCellConfig_SpCell(cs_NR_SS_SpCellConfig(omit, omit, v_SCGConfig.mac_CellGroupConfig, omit)));

    //@siclog "Step 4" siclog@
    //Check: Does the UE transmit an RRCReconfigurationComplete message via SRB3?
    SRB.receive(car_NR_SRB3_RrcPdu_IND(nr_Cell10, cr_38508_RRCReconfigurationComplete));
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");
    
    //@siclog "Step 5" siclog@
    //The SS transmits an RRCReconfiguration message via SRB3 to reconfigure PDCP.
    v_Timing_NextSendOccasion := f_NR_GetNextSendOccasion_DL(nr_Cell10);
    v_RadioBearerConfig := cs_38508_RadioBearerConfigDef({cs_NR_SRB_ToAddMod_ReestablishPDCP(tsc_SRB3)});
    SRB.send(cas_NR_SRB3_RrcPdu_REQ(nr_Cell10, cs_TimingInfo_NR(v_Timing_NextSendOccasion), cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, v_RadioBearerConfig)));

    //Release and reconfigure SRB3 in SS
    v_Timing := f_SubFrameTiming_AddMilliSeconds(v_Timing_NextSendOccasion, 5);
    v_SS_ConfigSCG := cs_NR_SS_RadioBearer_Release(tsc_NR_RbId_SRB3);
    f_NR_SS_CommonRadioBearerConfig(nr_Cell10, {v_SS_ConfigSCG},cs_TimingInfo_NR(v_Timing));

    v_Timing := f_SubFrameTiming_AddMilliSeconds(v_Timing_NextSendOccasion, 10);
    v_SS_ConfigSCG := cs_NR_SS_RadioBearer_Config(tsc_NR_RbId_SRB3,
                                                  cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsSRB),
                                                  cs_NR_RlcBearerConfig_SRB1SRB2SRB3(f_NR_LogicalChannelId_SRB(tsc_SRB3), tsc_NR_SRB3_LogicalChannelPriority),
                                                  omit);
    f_NR_SS_CommonRadioBearerConfig(nr_Cell10, {v_SS_ConfigSCG}, cs_TimingInfo_NR(v_Timing));

    //@siclog "Step 6" siclog@
    //Check: Does the UE transmit an RRCReconfigurationComplete message via SRB3?
    SRB.receive(car_NR_SRB3_RrcPdu_IND(nr_Cell10, cr_38508_RRCReconfigurationComplete));
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6");


    << SKIPPED CODE >>

}  



After Change:
	function f_TC_8_2_2_1_2_NR5GC_TestBody() runs on NR5GC_PTC
  {
    var template (value) RRCReconfiguration_v1530_IEs v_V1530Ext;
    var template (value) CellGroupConfig v_SCGConfig;
    var template (omit) octetstring v_EncodedSCG_Config;
    var template (omit) RadioBearerConfig v_RadioBearerConfig;
    var template (omit) RadioBearerConfig v_RadioBearerConfig2;
    var template (value) NR_RadioBearer_Type v_SS_ConfigSCG;
    var template (value) DRX_Config v_DRX_Config;
    var FreqBandIndicatorNR v_FreqBandIndicatorNR := f_NR_CellInfo_GetBandIndicator(nr_Cell10);
    var SubFrameTiming_Type v_Timing_NextSendOccasion;
    var SubFrameTiming_Type v_Timing;

    //@siclog "Step 1" siclog@
    //The SS transmits an RRCReconfiguration message via SRB1 to establish SRB3.
    //Check: Does the UE transmit an RRCReconfigurationComplete message via SRB1?
    f_NR_ReconfigureAddSRB3_NRDC(nr_Cell1, nr_Cell10);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    
    //@siclog "Step 3" siclog@
    //The SS transmits an RRCReconfiguration message via SRB3 to reconfigure NR MAC.
    if (f_NR_IsBandFR1(v_FreqBandIndicatorNR)) { // FR1
      v_DRX_Config := cs_38508_DRX_Config_FR1;
    } else { // FR2
      v_DRX_Config := cs_38508_DRX_Config_FR2;
    }
    v_SCGConfig := cs_38508_CellGroupConfig(tsc_NR_CellGroupId_SCG, -, -, cs_NR_MAC_CellGroupConfig(cs_NR_DRX_Config_Setup(v_DRX_Config)));
    v_EncodedSCG_Config := bit2oct(encvalue(v_SCGConfig));
    SRB.send(cas_NR_SRB3_RrcPdu_REQ(nr_Cell10, -, cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, -, v_EncodedSCG_Config)));

    //Reconfigure SS with mac_CellGroupConfig
    f_NR_CellInfo_SetDrxCtrl(nr_Cell10, valueof(cs_NR_DrxCtrl_Config(v_DRX_Config)));
    f_NR_SS_ServingCellConfig(nr_Cell10, -, cs_NR_ServingCellConfig_SpCell(cs_NR_SS_SpCellConfig(omit, omit, v_SCGConfig.mac_CellGroupConfig, omit)));

    //@siclog "Step 4" siclog@
    //Check: Does the UE transmit an RRCReconfigurationComplete message via SRB3?
    SRB.receive(car_NR_SRB3_RrcPdu_IND(nr_Cell10, cr_38508_RRCReconfigurationComplete));
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");
    
    //@siclog "Step 5" siclog@
    //The SS transmits an RRCReconfiguration message via SRB3 to reconfigure PDCP.
    v_Timing_NextSendOccasion := f_NR_GetNextSendOccasion_DL(nr_Cell10);
    v_RadioBearerConfig := cs_38508_RadioBearerConfigDef({cs_NR_SRB_ToAddMod_ReestablishPDCP(tsc_SRB3)});
    SRB.send(cas_NR_SRB3_RrcPdu_REQ(nr_Cell10, cs_TimingInfo_NR(v_Timing_NextSendOccasion), cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, v_RadioBearerConfig)));

    //Release and reconfigure SRB3 in SS //Can be removed //WA#WI=1003889
   /* v_Timing := f_SubFrameTiming_AddMilliSeconds(v_Timing_NextSendOccasion, 5);
    v_SS_ConfigSCG := cs_NR_SS_RadioBearer_Release(tsc_NR_RbId_SRB3);
    f_NR_SS_CommonRadioBearerConfig(nr_Cell10, {v_SS_ConfigSCG},cs_TimingInfo_NR(v_Timing));

    v_Timing := f_SubFrameTiming_AddMilliSeconds(v_Timing_NextSendOccasion, 10);
    v_SS_ConfigSCG := cs_NR_SS_RadioBearer_Config(tsc_NR_RbId_SRB3,
                                                  cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsSRB),
                                                  cs_NR_RlcBearerConfig_SRB1SRB2SRB3(f_NR_LogicalChannelId_SRB(tsc_SRB3), tsc_NR_SRB3_LogicalChannelPriority),
                                                  cs_SDAP_Configuration_None); //WA#WI=1003889
    f_NR_SS_CommonRadioBearerConfig(nr_Cell10, {v_SS_ConfigSCG}, cs_TimingInfo_NR(v_Timing));*/

    //@siclog "Step 6" siclog@
    //Check: Does the UE transmit an RRCReconfigurationComplete message via SRB3?
    SRB.receive(car_NR_SRB3_RrcPdu_IND(nr_Cell10, cr_38508_RRCReconfigurationComplete));
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    << SKIPPED CODE >>

}


[bookmark: _Toc54888065][bookmark: _Toc119562611][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]
MCC160 proposed implementation
[bookmark: OLE_LINK14]  function f_TC_8_2_2_1_2_NR5GC_TestBody() runs on NR5GC_PTC
  {
    var template (value) RRCReconfiguration_v1530_IEs v_V1530Ext;
    var template (value) CellGroupConfig v_SCGConfig;
    var template (omit) octetstring v_EncodedSCG_Config;
    var template (omit) RadioBearerConfig v_RadioBearerConfig;
    var template (omit) RadioBearerConfig v_RadioBearerConfig2;
    var template (value) NR_RadioBearer_Type v_SS_ConfigSCG;
    var template (value) DRX_Config v_DRX_Config;
    var FreqBandIndicatorNR v_FreqBandIndicatorNR := f_NR_CellInfo_GetBandIndicator(nr_Cell10);
    var SubFrameTiming_Type v_Timing_NextSendOccasion;
[bookmark: OLE_LINK15]    var SubFrameTiming_Type v_Timing;
    var NR_PdcpCountInfoList_Type v_PdcpCountInfoListSCG;
    var NR_SecurityParams_Type v_SecurityParams := f_NR_Security_Get();

    
…

    //@siclog "Step 5" siclog@
    //The SS transmits an RRCReconfiguration message via SRB3 to reconfigure PDCP.
    v_Timing_NextSendOccasion := f_NR_GetNextSendOccasion_DL(nr_Cell10);
    v_RadioBearerConfig := cs_38508_RadioBearerConfigDef({cs_NR_SRB_ToAddMod_ReestablishPDCP(tsc_SRB3)});
    SRB.send(cas_NR_SRB3_RrcPdu_REQ(nr_Cell10, cs_TimingInfo_NR(v_Timing_NextSendOccasion), cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, v_RadioBearerConfig)));

    //Release and reconfigure SRB3 in SS
    v_Timing := f_SubFrameTiming_AddMilliSeconds(v_Timing_NextSendOccasion, 5);
    v_SS_ConfigSCG := cs_NR_SS_RadioBearer_Config(tsc_NR_RbId_SRB3, cs_NR_PDCP_Configuration_None);
    f_NR_SS_CommonRadioBearerConfig(nr_Cell10, {v_SS_ConfigSCG}, cs_TimingInfo_NR(v_Timing));

    v_Timing := f_SubFrameTiming_AddMilliSeconds(v_Timing_NextSendOccasion, 10);
[bookmark: OLE_LINK13]    v_SS_ConfigSCG := cs_NR_SS_RadioBearer_Config(tsc_NR_RbId_SRB3, cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsSRB));
    f_NR_SS_CommonRadioBearerConfig(nr_Cell10, {v_SS_ConfigSCG}, cs_TimingInfo_NR(v_Timing));
    // Convert PdcpCount to integer value (UL an DL)
    v_PdcpCountInfoListSCG:=f_NR_SS_PdcpCount_Get(nr_Cell10);
    v_PdcpCountInfoListSCG[0].UL.Value := int2bit(0, 32);
    v_PdcpCountInfoListSCG[0].DL.Value := int2bit(0, 32);
    v_SecurityParams.AS_Ciphering_S.ActTimeList := f_NR_RRC_CipherActTime_SCG(nr_Cell10, {v_SS_ConfigSCG}, v_PdcpCountInfoListSCG);
    f_NR_SS_RRC_EnableIntProt_CiphULandDL(nr_Cell10,
                                          v_SecurityParams.AS_Integrity_S,
                                          v_SecurityParams.AS_Ciphering_S,
                                          cs_TimingInfo_NR(v_Timing));


    //@siclog "Step 6" siclog@
    //Check: Does the UE transmit an RRCReconfigurationComplete message via SRB3?
    SRB.receive(car_NR_SRB3_RrcPdu_IND(nr_Cell10, cr_38508_RRCReconfigurationComplete));
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    //@siclog "Step 7" siclog@
    //The SS transmits an RRCReconfiguration message via SRB1 to release SRB3.
    v_RadioBearerConfig2 := cs_NR_RadioBearer_ReleaseSRB3;
    v_SCGConfig := cs_38508_CellGroupConfig(tsc_NR_CellGroupId_SCG, -,{f_NR_LogicalChannelId_SRB(tsc_SRB3)});
    v_V1530Ext := f_NRDC_BuildRRCReconfiguration_v1530(v_SCGConfig, omit, v_RadioBearerConfig2);
    f_NR_SendRRCReconfiguration (nr_Cell1, -, -, v_V1530Ext, -, -, -, false);

 …
  }//end of f_TC_8_2_2_1_2_NR5GC_TestBody

  function f_NR_RRC_CipherActTime_SCG(NR_CellId_Type p_NR_CellId,
                                      template (value) NR_RadioBearerList_Type p_SS_ConfigSCG,
                                      template (omit) NR_PdcpCountInfoList_Type p_PdcpCountInfoListSCG := omit
                                      ) runs on NR_BASE_PTC return NR_SecurityActTimeList_Type
  {
    var NR_PdcpCountInfoList_Type v_PdcpCountInfoListSCG;
    var NR_PDCP_ActTime_Type v_PDCP_ActTimeUL;
    var NR_PDCP_ActTime_Type v_PDCP_ActTimeDL;
    var NR_SecurityActTime_Type v_SecurityActTime;
    var NR_SecurityActTimeList_Type v_SecurityActTimeList;
    var integer i;
   
    // Configure PDCP security on SCG for DRB or SRB3
    if (isvalue(p_PdcpCountInfoListSCG)) {  //@sic R5s221315 sic@
        v_PdcpCountInfoListSCG := valueof(p_PdcpCountInfoListSCG);
    } else {
        v_PdcpCountInfoListSCG := f_NR_SS_PdcpCount_GetAmDrbsSrbs(p_NR_CellId, p_SS_ConfigSCG);
    }
    for (i:=0; i < lengthof(v_PdcpCountInfoListSCG); i:=i+1) {
      // Convert PdcpCount to integer value (UL an DL)
      v_PDCP_ActTimeUL.SQN := f_NR_SQN_ConvertFromPdcpCount(v_PdcpCountInfoListSCG[i].UL);
      v_PDCP_ActTimeDL.SQN := f_NR_SQN_ConvertFromPdcpCount(v_PdcpCountInfoListSCG[i].DL);
      // set activation time
      v_SecurityActTime.RadioBearerId := v_PdcpCountInfoListSCG[i].RadioBearerId;
      v_SecurityActTime.UL := v_PDCP_ActTimeUL;
      v_SecurityActTime.DL := v_PDCP_ActTimeDL;
      
      v_SecurityActTimeList[i] := v_SecurityActTime;
    }
    return v_SecurityActTimeList;
  }

1. Branches executed
This NR TC was executed in NR-DC FR1+FR2 Band Combination DC_n78A_n257A with EEA1/EIA1

4 [bookmark: _Toc119562612]Execution Log Files 
4.1 [bookmark: _Toc119562613]Mediatek MT6879 UE 
The Mediatek MT6879 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_8_2_2_1_2_MTK.log
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
	MCC160 Comment
	Rejected, because PDCP entity shall be reconfigured in SS to reset the SN and security. 



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: _Toc119562614]References
	[1]
	R5s221316:   Supporting information for addition of NR-DC test case 8.2.2.1.2 in FR1+FR2




