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1 [bookmark: _Toc122434485][bookmark: _Toc123839291]Overview
This document lists all the changes needed to correct issues in the ATS iwd-TTCN3-B2022-09_D22wk49 related to the title of this CR.
Contact:	Shaun Harry
	shaun.harry@keysight.com 	

2 [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc123839292]Corrections required
2. [bookmark: _Toc106975634][bookmark: _Toc109680267][bookmark: _Toc122623878][bookmark: _Toc123839293][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]Change 1
	Function name
	f_NR_DecodeULDcchMsg

	Reason for change
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK11][bookmark: OLE_LINK9][bookmark: OLE_LINK10]tsc_Max_NR_PDCP_SDU_size is the max PDCP SDU size, which is used to carry the whole RRC message. For DLDedicatedMessageSegment, if rrc_MessageSegmentContainer_r16 contains tsc_Max_NR_PDCP_SDU_size context, the size of DLDedicatedMessageSegment shall bigger than tsc_Max_NR_PDCP_SDU_size. As a result, it exceeds the maximum PDCP SDU size.

	Summary of change
	put tsc_Max_NR_PDCP_SDU_size - 4 octet into rrc_MessageSegmentContainer_r16 to make sure the whole DLDedicatedMessageSegment can be packaged into one PDCP SDU


	TTCN module
	RRC_Others_NR5GC

	MCC160 Comment
	



Before Change
	function f_NR_TransmitDLSegment(NR_CellId_Type p_NR_CellId,
                                  octetstring p_RRCReconfigurationEncoded,
                                  integer p_Index,
                                  DLDedicatedMessageSegment_r16_IEs.rrc_MessageSegmentType_r16 p_SegmentType
                                  ) runs on NR_BASE_PTC
  { //@sic R5s221253 sic@
    var octetstring v_Segment;
    var template (value) NR_RRC_MSG_Request_Type v_RrcMsg;
    
    v_Segment := substr(p_RRCReconfigurationEncoded, (p_Index * tsc_Max_NR_PDCP_SDU_size), tsc_Max_NR_PDCP_SDU_size);
    v_RrcMsg := cs_NR_RRC_MSG_Request_DCCH(cs_38508_DLDedicatedMessageSegment(p_Index, v_Segment, p_SegmentType));
    SRB.send(cas_NR_RrcNasPduList_REQ(p_NR_CellId,
                                      tsc_NR_RbId_SRB1,
                                      cs_TimingInfo_Now,
                                      v_RrcMsg,
                                      -, -, -,
                                      cs_RlcBearerRouting_NR(nr_Cell1)));
  }



After Change
	function f_NR_TransmitDLSegment(NR_CellId_Type p_NR_CellId,
                                  octetstring p_RRCReconfigurationEncoded,
                                  integer p_Index,
                                  DLDedicatedMessageSegment_r16_IEs.rrc_MessageSegmentType_r16 p_SegmentType
                                  ) runs on NR_BASE_PTC
  { //@sic R5s221253 sic@
    var octetstring v_Segment;
    var template (value) NR_RRC_MSG_Request_Type v_RrcMsg;
    var integer v_TotalLength := lengthof(p_RRCReconfigurationEncoded);
    var integer v_Len := tsc_Max_NR_PDCP_SDU_size - 4;
    if (p_SegmentType == lastSegment) {
      v_Len := v_TotalLength - p_Index * (tsc_Max_NR_PDCP_SDU_size - 4);
    }  




2. [bookmark: _Toc123839294]Change 2
	Function name
	f_TC_8_1_5_9_2_NR5GC_TestBody

	Reason for change
	1, the current implementation for RRC padding results a large number of loops, and takes very long time (~ 1 hour) to complete
2, at step 10, UE discard the DL DRB data due to security check error. Because the actTime is not configured for DRB at SS, so security is not activated

	Summary of change
	1, improved implementation of RRC Padding with bulk padding, that still fulfil the required number of segments.  

[bookmark: OLE_LINK18]2, retrieve the current ActTime again once DRB is establishmented


	TTCN module
	RRC_Others_NR5GC

	MCC160 Comment
	



Before Change
	function f_TC_8_1_5_9_2_NR5GC_TestBody() runs on NR5GC_PTC
   {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var NR_SecurityParams_Type v_SecurityParams := f_NR_Security_Get();
    var integer v_NoOfDRBs := f_NR5GC_MobileInfo_GetNoOfDRBs();
    var template (omit) NR_DRBInfo_Type v_DRBInfo;
    var integer v_DRBId;
    var template (value) RadioBearerConfig v_RadioBearerConfig;
    var template (value) CellGroupConfig v_CellGroupConfig;
    var PDUSessionInfoList_Type v_PDUSessionInfoList := f_NR5GC_MobileInfo_GetSessionInfoList();
    var NR_RadioBearerList_Type v_SS_Config;
    var template (value) DL_DCCH_Message v_RRCReconfiguration;
    var octetstring v_RRCReconfigurationEncoded;
    var template (value) RRCReconfiguration_v1530_IEs v_V1530Ext;
    var octetstring v_LateNonCriticalExt;
    var NR_DRBInfoList_Type v_ExistingDRBs;
    
    timer t_Watchdog := 3.0;
    
    // @siclog "Step 1" siclog@
    // SS transmits a Paging message to the UE on the appropriate paging block, and including the UE identity in one entry of the IE pagingRecordList.
    f_NR_Paging_Def(nr_Cell1, RRC_IDLE);
    
    // @siclog "Step 2-4" siclog@
    // UE transmits an RRCSetupRequest message
    // SS transmits an RRCSetup message
    // The UE transmits an RRCSetupComplete to confirm the successful completion of the connection establishment.
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (nr_Cell1, tsc_NR_RRC_TI_Def, ?);
    
    // to establish a data radio bearer, DRB1 and signalling radio bearer, SRB2.
    f_NR_BuildRRCReconfigExistingDRBs (v_RadioBearerConfig, v_CellGroupConfig, v_SS_Config, nr_Cell1);

    v_CellGroupConfig.mac_CellGroupConfig := omit;
    v_CellGroupConfig.physicalCellGroupConfig := omit;
    v_CellGroupConfig.spCellConfig  := omit;
    v_V1530Ext := cs_NR_RRCReconfiguration_v1530_IEs(bit2oct(encvalue(v_CellGroupConfig)));
    v_RRCReconfiguration := cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, v_RadioBearerConfig, -, -, v_V1530Ext);
    
    // Add padding to get size of encoded RRCReconfiguration message < 2*Max PDCP SDU size, so that it will fit in two segments
    while (lengthof(bit2oct(encvalue(v_RRCReconfiguration)))< (2*tsc_Max_NR_PDCP_SDU_size)) {
      if(ispresent(v_RRCReconfiguration.message_.c1.rrcReconfiguration.criticalExtensions.rrcReconfiguration.lateNonCriticalExtension)) { //@sic R5s221253 sic@
        v_LateNonCriticalExt := valueof(v_RRCReconfiguration.message_.c1.rrcReconfiguration.criticalExtensions.rrcReconfiguration.lateNonCriticalExtension);
      }
      else { //@sic R5s221253 sic@
        v_LateNonCriticalExt := '00'O;
      }
      v_RRCReconfiguration.message_.c1.rrcReconfiguration.criticalExtensions.rrcReconfiguration.lateNonCriticalExtension := v_LateNonCriticalExt & '00'O;
    };
    v_RRCReconfigurationEncoded := bit2oct(encvalue(v_RRCReconfiguration));

    //@sic R5s221253 sic@
    //Reconfigure SS to add SRB2 and DRB
    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, v_SS_Config, cs_TimingInfo_Now);
    // Configure PDCP security
    f_NR_SS_RRC_EnableIntProt_CiphULandDL(nr_Cell1,
                                          v_SecurityParams.AS_Integrity,
                                          v_SecurityParams.AS_Ciphering);

    // Send first segment and NAS message
    f_NR_TransmitDLSegment(nr_Cell1,
                           v_RRCReconfigurationEncoded,
                           0,
                           notLastSegment);
    //@sic R5s221253 sic@
    // Build RLC-BearerConfig for SRB2 and DRB
    v_CellGroupConfig := f_NR_GetCellgroupConfig_DRB (nr_Cell1, {v_DRBId}, true);
    // There should be 2 entries and both of them need to update the re-establishRLC flag
    v_CellGroupConfig.rlc_BearerToAddModList[0].reestablishRLC := true_;
    v_CellGroupConfig.rlc_BearerToAddModList[1].reestablishRLC := true_;

    v_V1530Ext := cs_NR_RRCReconfiguration_v1530_IEs(bit2oct(encvalue(v_CellGroupConfig)));
    v_RRCReconfiguration := cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, v_RadioBearerConfig, -, -, v_V1530Ext);

    // Add padding to get size of encoded RRCReconfiguration message < 3*Max PDCP SDU size, so that it will fit in three segments
    while (lengthof(bit2oct(encvalue(v_RRCReconfiguration)))< (3*tsc_Max_NR_PDCP_SDU_size)) {
      if(ispresent(v_RRCReconfiguration.message_.c1.rrcReconfiguration.criticalExtensions.rrcReconfiguration.lateNonCriticalExtension)) { //@sic R5s221253 sic@
        v_LateNonCriticalExt := valueof(v_RRCReconfiguration.message_.c1.rrcReconfiguration.criticalExtensions.rrcReconfiguration.lateNonCriticalExtension);
      }
      else { //@sic R5s221253 sic@
        v_LateNonCriticalExt := '00'O;
      }
      v_RRCReconfiguration.message_.c1.rrcReconfiguration.criticalExtensions.rrcReconfiguration.lateNonCriticalExtension := v_LateNonCriticalExt & '00'O;
    };
    v_RRCReconfigurationEncoded := bit2oct(encvalue(v_RRCReconfiguration));
    // Send first segment - no NAS message to send this time
    f_NR_TransmitDLSegment(nr_Cell1,
                           v_RRCReconfigurationEncoded,
                           0,
                           notLastSegment);

    //Re-establish DRB in SS with exactly the same config as earlier
    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, {v_DRBInfo.SS_Config}, cs_TimingInfo_Now);
    // Configure PDCP security
    f_NR_SS_RRC_EnableIntProt_CiphULandDL(nr_Cell1,
                                          v_SecurityParams.AS_Integrity,
                                          v_SecurityParams.AS_Ciphering);

    // @siclog "Step 12" siclog@
………………..................................................
  }



After Change
	function f_TC_8_1_5_9_2_NR5GC_TestBody() runs on NR5GC_PTC
   {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var NR_SecurityParams_Type v_SecurityParams := f_NR_Security_Get();
    var integer v_NoOfDRBs := f_NR5GC_MobileInfo_GetNoOfDRBs();
    var template (omit) NR_DRBInfo_Type v_DRBInfo;
    var integer v_DRBId;
    var template (value) RadioBearerConfig v_RadioBearerConfig;
    var template (value) CellGroupConfig v_CellGroupConfig;
    var PDUSessionInfoList_Type v_PDUSessionInfoList := f_NR5GC_MobileInfo_GetSessionInfoList();
    var NR_RadioBearerList_Type v_SS_Config;
    var template (value) DL_DCCH_Message v_RRCReconfiguration;
    var octetstring v_RRCReconfigurationEncoded;
    var template (value) RRCReconfiguration_v1530_IEs v_V1530Ext;
    var octetstring v_LateNonCriticalExt;
    var NR_DRBInfoList_Type v_ExistingDRBs;
    
    timer t_Watchdog := 3.0;
    const octetstring tsc_Oct1000_0:='00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000
                                     00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000
                                     00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000
                                     00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000
                                     00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000
                                     00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000
                                     00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000
                                     00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000
                                     00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000
                                     00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000 00000000000000000000'O;
    var integer v_PaddingLen;
        
    // @siclog "Step 1" siclog@
    // SS transmits a Paging message to the UE on the appropriate paging block, and including the UE identity in one entry of the IE pagingRecordList.
    f_NR_Paging_Def(nr_Cell1, RRC_IDLE);
    
    // @siclog "Step 2-4" siclog@
    // UE transmits an RRCSetupRequest message
    // SS transmits an RRCSetup message
    // The UE transmits an RRCSetupComplete to confirm the successful completion of the connection establishment.
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (nr_Cell1, tsc_NR_RRC_TI_Def, ?);
    
    if (v_NoOfDRBs == 0) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "No DRBs configured");
    }
    //Get DRB Info for DRB associated with 1st Internet PDU session
    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();
    v_DRBInfo := f_NR_GetDRBInfo_FromId(v_DRBId);
    
    if (not (isvalue(v_DRBInfo))) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "No Non-IMS DRBs configured");
    }
    
    // @siclog "Step 5" siclog@
    // SS transmits a SecurityModeCommand message to activate AS security.
    v_SecurityParams := f_NR_Authentication_InitAS (v_SecurityParams, v_ReceivedMsg.SecurityProtection.NasCount);
    f_NR_Security_Set(v_SecurityParams);
    
    // Read PDCP SQN for SRB1 and calculate Ciphering Activation times
    v_SecurityParams.AS_Ciphering.ActTimeList := f_NR_RRC_CipherActTime_GetInitial(nr_Cell1);
    
    f_NR_SS_RRC_EnableIntProt_CiphULandDL(nr_Cell1,
                                          v_SecurityParams.AS_Integrity,
                                          v_SecurityParams.AS_Ciphering);
    
    // send SecurityModeCommand on SRB1. Follow on flag is set to TRUE to ensure the RRCConnectionReconfiguration message is sent on the same TTI and therefore
    SRB.send(cas_NR_SRB1_RrcPdu_REQ_FollowOnFlag(nr_Cell1,
                                                 -, // cs_TimingInfo_Now is needed for FollowOn = true to work
                                                 cs_38508_RRCSecurityModeCommand(tsc_NR_RRC_TI_Def,
                                                                                 cs_38508_SecurityAlgorithmConfig(v_SecurityParams.AS_Ciphering.Algorithm,
                                                                                                                   v_SecurityParams.AS_Integrity.Algorithm))));
    // Sent before it sends SecurityModeComplete message.
    
    // @siclog "Step 6" siclog@
    // Using the same slot as the SecurityModeCommand message in step 5, the SS transmits an DLDedicatedMessageSegment containing the first segment of the RRCReconfiguration message
    // to establish a data radio bearer, DRB1 and signalling radio bearer, SRB2.
    f_NR_BuildRRCReconfigExistingDRBs (v_RadioBearerConfig, v_CellGroupConfig, v_SS_Config, nr_Cell1);

    v_CellGroupConfig.mac_CellGroupConfig := omit;
    v_CellGroupConfig.physicalCellGroupConfig := omit;
    v_CellGroupConfig.spCellConfig  := omit;
    v_V1530Ext := cs_NR_RRCReconfiguration_v1530_IEs(bit2oct(encvalue(v_CellGroupConfig)));
    v_RRCReconfiguration := cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, v_RadioBearerConfig, -, -, v_V1530Ext);
    
    // Add padding to get size of encoded RRCReconfiguration message < 2*Max PDCP SDU size, so that it will fit in two segments
    v_RRCReconfigurationEncoded:= bit2oct(encvalue(v_RRCReconfiguration ));
    v_PaddingLen:=(tsc_Max_NR_PDCP_SDU_size * 15 / 10) - lengthof(v_RRCReconfigurationEncoded);
    v_LateNonCriticalExt := ''O;
    while (v_PaddingLen >= 1000) {
       v_LateNonCriticalExt := v_LateNonCriticalExt & tsc_Oct1000_0;
       v_PaddingLen := v_PaddingLen - 1000;
    }
    v_LateNonCriticalExt := v_LateNonCriticalExt & substr(tsc_Oct1000_0, 0, v_PaddingLen);
    
    v_RRCReconfiguration.message_.c1.rrcReconfiguration.criticalExtensions.rrcReconfiguration.lateNonCriticalExtension := v_LateNonCriticalExt;
    v_RRCReconfigurationEncoded := bit2oct(encvalue(v_RRCReconfiguration));

    //@sic R5s221253 sic@
    //Reconfigure SS to add SRB2 and DRB
    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, v_SS_Config, cs_TimingInfo_Now);
    // Configure PDCP security
    v_SecurityParams.AS_Ciphering.ActTimeList := f_NR_RRC_CipherActTime_GetInitial(nr_Cell1);
    f_NR_SS_RRC_EnableIntProt_CiphULandDL(nr_Cell1,
                                          v_SecurityParams.AS_Integrity,
                                          v_SecurityParams.AS_Ciphering);

    // Send first segment and NAS message
    f_NR_TransmitDLSegment(nr_Cell1,
                           v_RRCReconfigurationEncoded,
                           0,
                           notLastSegment);
    //@sic R5s221253 sic@
    // Build RLC-BearerConfig for SRB2 and DRB
    v_CellGroupConfig := f_NR_GetCellgroupConfig_DRB (nr_Cell1, {v_DRBId}, true);
    // There should be 2 entries and both of them need to update the re-establishRLC flag
    v_CellGroupConfig.rlc_BearerToAddModList[0].reestablishRLC := true_;
    v_CellGroupConfig.rlc_BearerToAddModList[1].reestablishRLC := true_;

    v_V1530Ext := cs_NR_RRCReconfiguration_v1530_IEs(bit2oct(encvalue(v_CellGroupConfig)));
    v_RRCReconfiguration := cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, v_RadioBearerConfig, -, -, v_V1530Ext);

    // Add padding to get size of encoded RRCReconfiguration message < 3*Max PDCP SDU size, so that it will fit in three segments
    v_RRCReconfigurationEncoded:= bit2oct(encvalue(v_RRCReconfiguration ));
    v_PaddingLen:=(tsc_Max_NR_PDCP_SDU_size * 25 / 10) - lengthof(v_RRCReconfigurationEncoded);
    v_LateNonCriticalExt := ''O;
    while (v_PaddingLen >= 1000) {
       v_LateNonCriticalExt := v_LateNonCriticalExt & tsc_Oct1000_0;
       v_PaddingLen := v_PaddingLen - 1000;
    }
    v_LateNonCriticalExt := v_LateNonCriticalExt & substr(tsc_Oct1000_0, 0, v_PaddingLen);
    
    v_RRCReconfiguration.message_.c1.rrcReconfiguration.criticalExtensions.rrcReconfiguration.lateNonCriticalExtension := v_LateNonCriticalExt;

    v_RRCReconfigurationEncoded := bit2oct(encvalue(v_RRCReconfiguration));
    // Send first segment - no NAS message to send this time
    f_NR_TransmitDLSegment(nr_Cell1,
                           v_RRCReconfigurationEncoded,
                           0,
                           notLastSegment);

    //Re-establish DRB in SS with exactly the same config as earlier
    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, {v_DRBInfo.SS_Config}, cs_TimingInfo_Now);
    // Configure PDCP security
    f_NR_SS_RRC_EnableIntProt_CiphULandDL(nr_Cell1,
                                          v_SecurityParams.AS_Integrity,
                                          v_SecurityParams.AS_Ciphering);

  // @siclog "Step 12" siclog@
...........................................................
}//end of f_TC_8_1_5_9_2_NR5GC_TestBody





