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1. [bookmark: _Toc122434485][bookmark: _Toc56021833]Overview

This document lists all the changes needed to correct issues in the ATS iwd-TTCN3-B2019-06_D20wk38 related to the title of this CR.
Contact:	Shaun Harry
	shaun.harry@keysight.com

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc56021834]Corrections required
1. [bookmark: _Toc30685521][bookmark: _Toc56021835] Change 1
	Function name
	f_Check_NG_PDUSessionModificationReq

	Reason for change
	The fields EPS_Bearer and PdnIndex have been added in type GSM_MobilityInfo_Type but are not currently being initialized in f_Check_NG_PDUSessionModificationReq, which can lead to a run-time error while calling “valueof” for this type (in f_Get_NG_PDUSessionModificationCommand and f_NR5GC_IRAT_S1ToN1_SessionModification)

	Summary of change
	Initialise EPS_Bearer and PdnIndex in p_GSM_MobilityInfo before returning

	TTCN module
	NG_NASTemplateFunctions

	MCC160 Comment
	



Before Change
	      function f_Check_NG_PDUSessionModificationReq( out GSM_MobilityInfo_Type p_GSM_MobilityInfo,
                                                 PDUSessionInfoList_Type p_PDUSessionGlobalInfo,
                                                 NG_NAS_UL_Pdu_Type p_ReceivedMsgs,
                                                 template (present) O1_Type p_PDU_SessionId := ?,
                                                 template (present) ProcedureTransactionIdentifier p_PTI := ?,
                                                 template NG_UE_SM_Cap p_NG_UE_SM_Cap := *,
                                                 template GMM_GSM_Cause p_Cause := *,
                                                 template MaxNumPacketFilters p_MaxNumPacketFilters := *,
                                                 template AlwaysOnPDUSessionReq p_AlwaysOnPDUSessionReq := *,
                                                 template IntegrityProtMaxDataRate p_IntegrityProtMaxDataRate := *,
                                                 template QoS_Rules p_QoS_Rules := *,
                                                 template QoSFlowDescr p_QoSFlowDescr := *,
                                                 template MappedEPSBearerContexts p_MappedEPSBearerContexts := *,
                                                 template ExtdProtocolConfigOptions p_ExtdPCO := *,
                                                 template NG_PDU_SessionId p_OldPDU_SessionId  := *,
                                                 template NG_Request_Type p_RequestType  := *,
                                                 template S_NSSAI_Type p_S_NSSAI  := *,
                                                 template DNN p_DNN  := *,
                                                 template AdditionalInformation p_AdditionalInfo  := *) return boolean
  {
    var boolean v_Result := false;
    var boolean v_ExistingId := false;
    var NG_NAS_UL_Message_Type v_GSMMsg := p_ReceivedMsgs.PiggybackedPduList[0].Msg;
    var integer i;
    
    ………
    
    // Store info for this modification
    p_GSM_MobilityInfo.SessionId := v_GSMMsg.pdu_Session_Modification_Request.pduSessionId.sessionId; // @sic R5s200564 sic@
    p_GSM_MobilityInfo.PTI := v_GSMMsg.pdu_Session_Modification_Request.procedureTransactionIdentifier;
    p_GSM_MobilityInfo.SessionType := omit;
    p_GSM_MobilityInfo.IMS := false; // Set this to false for now
    
    if (ispresent (p_ReceivedMsgs.Msg.ul_Nas_Transport.dnn)) {
      p_GSM_MobilityInfo.DNN := p_ReceivedMsgs.Msg.ul_Nas_Transport.dnn;
      p_GSM_MobilityInfo.IMS := f_NG_IsDNNForIMS(p_GSM_MobilityInfo.DNN.dnnValue);  // check if IMS is requested
    } else {
      p_GSM_MobilityInfo.DNN := omit;
    }
    if (ispresent (v_GSMMsg.pdu_Session_Modification_Request.alwaysOnPDUSessionReq)) {
      p_GSM_MobilityInfo.AlwaysOn := v_GSMMsg.pdu_Session_Modification_Request.alwaysOnPDUSessionReq;
    } else {
      p_GSM_MobilityInfo.AlwaysOn := omit;
    }
    if (ispresent (v_GSMMsg.pdu_Session_Modification_Request.extdProtocolConfigurationOptions)) {
      p_GSM_MobilityInfo.PCO := v_GSMMsg.pdu_Session_Modification_Request.extdProtocolConfigurationOptions;
    } else {
      p_GSM_MobilityInfo.PCO := omit;
    }
    return v_Result;
  }



After Change
	  function f_Check_NG_PDUSessionModificationReq( out GSM_MobilityInfo_Type p_GSM_MobilityInfo,
                                                 PDUSessionInfoList_Type p_PDUSessionGlobalInfo,
                                                 NG_NAS_UL_Pdu_Type p_ReceivedMsgs,
                                                 template (present) O1_Type p_PDU_SessionId := ?,
                                                 template (present) ProcedureTransactionIdentifier p_PTI := ?,
                                                 template NG_UE_SM_Cap p_NG_UE_SM_Cap := *,
                                                 template GMM_GSM_Cause p_Cause := *,
                                                 template MaxNumPacketFilters p_MaxNumPacketFilters := *,
                                                 template AlwaysOnPDUSessionReq p_AlwaysOnPDUSessionReq := *,
                                                 template IntegrityProtMaxDataRate p_IntegrityProtMaxDataRate := *,
                                                 template QoS_Rules p_QoS_Rules := *,
                                                 template QoSFlowDescr p_QoSFlowDescr := *,
                                                 template MappedEPSBearerContexts p_MappedEPSBearerContexts := *,
                                                 template ExtdProtocolConfigOptions p_ExtdPCO := *,
                                                 template NG_PDU_SessionId p_OldPDU_SessionId  := *,
                                                 template NG_Request_Type p_RequestType  := *,
                                                 template S_NSSAI_Type p_S_NSSAI  := *,
                                                 template DNN p_DNN  := *,
                                                 template AdditionalInformation p_AdditionalInfo  := *) return boolean
  {
    var boolean v_Result := false;
    var boolean v_ExistingId := false;
    var NG_NAS_UL_Message_Type v_GSMMsg := p_ReceivedMsgs.PiggybackedPduList[0].Msg;
    var integer i;
    
    …….
    
    // Store info for this modification
    p_GSM_MobilityInfo.SessionId := v_GSMMsg.pdu_Session_Modification_Request.pduSessionId.sessionId; // @sic R5s200564 sic@
    p_GSM_MobilityInfo.PTI := v_GSMMsg.pdu_Session_Modification_Request.procedureTransactionIdentifier;
    p_GSM_MobilityInfo.SessionType := omit;
    p_GSM_MobilityInfo.IMS := false; // Set this to false for now
    
    if (ispresent (p_ReceivedMsgs.Msg.ul_Nas_Transport.dnn)) {
      p_GSM_MobilityInfo.DNN := p_ReceivedMsgs.Msg.ul_Nas_Transport.dnn;
      p_GSM_MobilityInfo.IMS := f_NG_IsDNNForIMS(p_GSM_MobilityInfo.DNN.dnnValue);  // check if IMS is requested
    } else {
      p_GSM_MobilityInfo.DNN := omit;
    }
    if (ispresent (v_GSMMsg.pdu_Session_Modification_Request.alwaysOnPDUSessionReq)) {
      p_GSM_MobilityInfo.AlwaysOn := v_GSMMsg.pdu_Session_Modification_Request.alwaysOnPDUSessionReq;
    } else {
      p_GSM_MobilityInfo.AlwaysOn := omit;
    }
    if (ispresent (v_GSMMsg.pdu_Session_Modification_Request.extdProtocolConfigurationOptions)) {
      p_GSM_MobilityInfo.PCO := v_GSMMsg.pdu_Session_Modification_Request.extdProtocolConfigurationOptions;
    } else {
      p_GSM_MobilityInfo.PCO := omit;
    }
    
    p_GSM_MobilityInfo.EPS_Bearer :=omit; 
    p_GSM_MobilityInfo.PdnIndex := omit; 
    return v_Result;
  }



1. [bookmark: _Toc30685522][bookmark: _Toc56021836]Change 2
	Function name
	f_NR5GC_IRAT_S1ToN1_IdleMode

	Reason for change
	1. [bookmark: _Hlk56021637]According to TS 24.501-f60 clause 5.5.1.3.2, a UE can set FOR (Folllow On Request) bit to ‘1’ to  prolong the established NAS N1 signalling connection after mobility registration procedure if it has further uplink signalling pending. If UE set follow-on bit to ‘0’, TTCN can release RRC connection. 

2.  If the UE initiates PDU modification procedure from Connected mode (immediately following mobility registration with FOR), SRB1 shall be used because SRB2 will not be established (TTCN CR R5s201413 also mentions this issue but does correct it for all cases)

	Summary of change
	1. handle PDU session modification procedure in CONNECTED or IDLE state depending on FOR indication received from the UE during mobility registration.

Note : Prose CR R5-205364 on 38.508-1 is raised at RAN5#89 associated with this change

2.  Use SRB1 to receive PDU SESSION MODIFICATION REQUEST when the existing RRC connection is being re-used

	TTCN module
	NR5GC_IRAT_CommonFunctions

	MCC160 Comment
	



Before Change
	function f_NR5GC_IRAT_S1ToN1_IdleMode(NR_CellId_Type p_CellId,
                                        RRCConnectionReleaseRequired_Type p_ReleaseConnection := rrcConnectionRelease,
                                        boolean p_FirstTimeS1ToN1 := true,
                                        template (omit) NG_MobileIdentity p_GUTIFromPreamble := omit,
                                        template NG_TrackingAreaId p_TAI := *,
                                        template (omit) NG_MobileIdentity p_GUTIToSend := omit,
                                        template (omit) NG_TrackingAreaIdList p_TAIList := omit,
                                        boolean p_Registered_Previously_5GCN := true,
                                        InterworkWithoutN26 p_IwkN26 := NOT_SUPPORTED)  runs on NR5GC_PTC return NR_RadioBearerId_Type
  {
    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (p_CellId);
    var PLMN_Identity v_ASN_PLMN := f_NR_CellInfo_GetPLMN (p_CellId);
    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);
    var template (value) NG_MobileIdentity v_GUTIFromPreamble;
    var template NG_TrackingAreaId v_TAI;
    var EUTRA_NR_PduSessionInfoList_Type v_PduSessionInfoList;
    //@sic R5s201060 sic@
    var template (value) NG_NetworkFeatureSupport v_NwkFeatureSupport := cs_NG_NetworkFeatureSupport_Def;
    var boolean v_FailWhenK_LessN := false;
    var NG_NAS_SecurityParams_Type v_NAS_SecurityParams := f_NR5GC_Security_Get();
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB1;
    
    timer t_Wait := 10.0; // @sic R5-204399 sic@

    if (isvalue(p_GUTIFromPreamble)) {
      v_GUTIFromPreamble := valueof(p_GUTIFromPreamble);
    } else {
      v_GUTIFromPreamble := f_NG_GutiParameters2MobileIdentity (v_PLMN, v_GutiParams);
    }
    
    if (isvalue(p_TAI)) {
      v_TAI := valueof(p_TAI);
    } else {
      v_TAI := f_LastVisited_TAI (p_CellId);
    }
    
    if (p_IwkN26 == SUPPORTED) { // @sic R5-204401 sic@
      v_NwkFeatureSupport.iwk_N26 := '1'B;
      v_FailWhenK_LessN := true; // The only difference between 14a1 and 14b1 branch
    }
    
    f_NR5GC_IRAT_MobilityRegistration (p_CellId,
                                      v_NAS_SecurityParams,
                                      //@sic R5s201060 sic@
                                      omit, //  @sic R5-198854 sic@
                                      v_GUTIFromPreamble,
                                      v_TAI,
                                      p_GUTIToSend,
                                      p_TAIList,
                                      noRrcConnectionRelease,
                                      p_Registered_Previously_5GCN,
                                      v_NwkFeatureSupport);
    // always wait for PDU info, even if not 1st time
    v_PduSessionInfoList := f_EUTRA_NR_WaitForCoOrd_PduSessionInfoList(EUTRA);

    t_Wait.start;  //  @sic R5-204399 sic@
    alt { //  @sic R5-204401 sic@
      [] SRB.check(receive(car_NR_SRB_NasPdu_IND(p_CellId, tsc_NR_RbId_SRB2, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp )
        {
          t_Wait.stop;
          if (ischosen(v_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg.pdu_Session_Modification_Request)) {
            if (p_FirstTimeS1ToN1 and p_IwkN26 == NOT_SUPPORTED) {
              f_NR5GC_IRAT_S1ToN1_SessionModification(p_CellId, v_PduSessionInfoList, false);
            } else {
              f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Not expecting PDU Session Modification message");
            }
            t_Wait.start; // restart timer in case there are now PDU Establishment messages
            repeat;
          } else if (ischosen(v_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg.pdu_Session_Establishment_Request)) {
            t_Wait.stop;
            f_NR5GC_PDUSessionEstablishment (p_CellId, pc_noOf_PDUsSameConnection, tsc_NR_RbId_SRB1, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, "", v_FailWhenK_LessN);
            v_SRB := tsc_NR_RbId_SRB2; // @sic R5-204401 sic@ FFS: This may be temporary, depending on further updates to PDU session modification/establishment procedures
            //  @sic R5-204401 sic@ FFS: haven't implemented option where Modification messages arrive during or after PDU Establishment procedure started
            if (pc_noOf_PDUsNewConnection >0 ){
              f_NR_RRCRelease(p_CellId);
              f_NR5GC_RRC_Idle_Extension(p_CellId, TESTMode_OFF, noRrcConnectionRelease);
            }
          } else {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Wrong NAS Message Received");
          }
        }
      [] t_Wait.timeout {
           // Do nothing as no (more) PDU Modification/Establishment messages received in the last 10s, so carry on
        }
    }
    // in case there's no PDU messages at all, don't release the connection in the above functions, but do it here instead
    if (p_ReleaseConnection == rrcConnectionRelease) {
      // Release RRC to enter RRC_IDLE
      f_NR_RRCRelease(p_CellId);
    }
    return v_SRB; // @sic R5-204401 sic@
  }



After Change
	function f_NR5GC_IRAT_S1ToN1_IdleMode(NR_CellId_Type p_CellId,
                                        RRCConnectionReleaseRequired_Type p_ReleaseConnection := rrcConnectionRelease,
                                        boolean p_FirstTimeS1ToN1 := true,
                                        template (omit) NG_MobileIdentity p_GUTIFromPreamble := omit,
                                        template NG_TrackingAreaId p_TAI := *,
                                        template (omit) NG_MobileIdentity p_GUTIToSend := omit,
                                        template (omit) NG_TrackingAreaIdList p_TAIList := omit,
                                        boolean p_Registered_Previously_5GCN := true,
                                        InterworkWithoutN26 p_IwkN26 := NOT_SUPPORTED)  runs on NR5GC_PTC return NR_RadioBearerId_Type
  {
    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (p_CellId);
    var PLMN_Identity v_ASN_PLMN := f_NR_CellInfo_GetPLMN (p_CellId);
    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);
    var template (value) NG_MobileIdentity v_GUTIFromPreamble;
    var template NG_TrackingAreaId v_TAI;
    var EUTRA_NR_PduSessionInfoList_Type v_PduSessionInfoList;
    //@sic R5s201060 sic@
    var template (value) NG_NetworkFeatureSupport v_NwkFeatureSupport := cs_NG_NetworkFeatureSupport_Def;
    var boolean v_FailWhenK_LessN := false;
    var NG_NAS_SecurityParams_Type v_NAS_SecurityParams := f_NR5GC_Security_Get();
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB1;
    var boolean v_follow_on := false;
        
    timer t_Wait := 10.0; // @sic R5-204399 sic@

    if (isvalue(p_GUTIFromPreamble)) {
      v_GUTIFromPreamble := valueof(p_GUTIFromPreamble);
    } else {
      v_GUTIFromPreamble := f_NG_GutiParameters2MobileIdentity (v_PLMN, v_GutiParams);
    }
    
    if (isvalue(p_TAI)) {
      v_TAI := valueof(p_TAI);
    } else {
      v_TAI := f_LastVisited_TAI (p_CellId);
    }
    
    if (p_IwkN26 == SUPPORTED) { // @sic R5-204401 sic@
      v_NwkFeatureSupport.iwk_N26 := '1'B;
      v_FailWhenK_LessN := true; // The only difference between 14a1 and 14b1 branch
    }
    v_follow_on := f_NR5GC_IRAT_MobilityRegistration (p_CellId,
                                      v_NAS_SecurityParams,
                                      //@sic R5s201060 sic@
                                      omit, //  @sic R5-198854 sic@
                                      v_GUTIFromPreamble,
                                      v_TAI,
                                      p_GUTIToSend,
                                      p_TAIList,
                                      noRrcConnectionRelease,
                                      p_Registered_Previously_5GCN,
                                      v_NwkFeatureSupport);
    // always wait for PDU info, even if not 1st time
    v_PduSessionInfoList := f_EUTRA_NR_WaitForCoOrd_PduSessionInfoList(EUTRA);

    
    if(v_follow_on)
 { 
      t_Wait.start;  //  @sic R5-204399 sic@
	    alt { //  @sic R5-204401 sic@
	      [] SRB.check(receive(car_NR_SRB_NasPdu_IND(p_CellId, tsc_NR_RbId_SRB1, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp )
	        {
	          t_Wait.stop;
	          if (ischosen(v_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg.pdu_Session_Modification_Request)) {
	            if (p_FirstTimeS1ToN1 and p_IwkN26 == NOT_SUPPORTED) {
	              f_NR5GC_IRAT_S1ToN1_SessionModification(p_CellId, v_PduSessionInfoList, false, -, tsc_NR_RbId_SRB1);
	            } else {
	              f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Not expecting PDU Session Modification message");
	            }
	            t_Wait.start; // restart timer in case there are now PDU Establishment messages
	            repeat;
	          } else if (ischosen(v_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg.pdu_Session_Establishment_Request)) {
	            t_Wait.stop;
	            f_NR5GC_PDUSessionEstablishment (p_CellId, pc_noOf_PDUsSameConnection, tsc_NR_RbId_SRB1, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, "", v_FailWhenK_LessN);
	            v_SRB := tsc_NR_RbId_SRB2; // @sic R5-204401 sic@ FFS: This may be temporary, depending on further updates to PDU session modification/establishment procedures
	            //  @sic R5-204401 sic@ FFS: haven't implemented option where Modification messages arrive during or after PDU Establishment procedure started
	            if (pc_noOf_PDUsNewConnection >0 ){
	              f_NR_RRCRelease(p_CellId);
	              f_NR5GC_RRC_Idle_Extension(p_CellId, TESTMode_OFF, noRrcConnectionRelease);
	            }
	          } else {
	            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Wrong NAS Message Received");
	          }
	        }
	      [] t_Wait.timeout {
	           // Do nothing as no (more) PDU Modification/Establishment messages received in the last 10s, so carry on
	        }
	    }
    } else { //
      if ( p_FirstTimeS1ToN1) {
        f_NR_RRCRelease(p_CellId);
        f_NR5GC_IRAT_S1ToN1_RRCIdleToConnectedWithSessionModification(p_CellId, v_PduSessionInfoList);
        v_SRB := tsc_NR_RbId_SRB2;
       }       
    }
    // in case there's no PDU messages at all, don't release the connection in the above functions, but do it here instead
    if (p_ReleaseConnection == rrcConnectionRelease) {
      // Release RRC to enter RRC_IDLE
      f_NR_RRCRelease(p_CellId);
    }
    return v_SRB; // @sic R5-204401 sic@
  }




1. [bookmark: _Toc56021837]Change 3
	Function name
	New function f_NR5GC_IRAT_S1ToN1_RRCIdleToConnectedWithSessionModification()

	Reason for change
	According to TS 24.501-f60 clause 5.5.1.3.2, a UE can set FOR (Folllow On Request) bit to ‘1’ to  prolong the established NAS N1 signalling connection after mobility registration procedure if it has further uplink signalling pending. If UE set follow-on bit to ‘0’, TTCN can release RRC connection. 


	Summary of change
	New function for handing PDU session modification on new RRC connection

	TTCN module
	

	MCC160 Comment
	



New function
	function f_NR5GC_IRAT_S1ToN1_RRCIdleToConnectedWithSessionModification(NR_CellId_Type p_CellId,
                                                                        EUTRA_NR_PduSessionInfoList_Type p_PduSessionsFromLTE) runs on NR5GC_PTC
  {
    
    var template (value) NG_NAS_MSG_RequestList_Type v_NG_NAS_MSG_RequestList;
    var template (value) RadioBearerConfig v_RadioBearerConfig;
    var template(value) CellGroupConfig v_CellGroupConfig;
    var template (value) NR_RadioBearerList_Type v_RadioBearerList;  // list of DRBs to be configured at the SS (SRB2 alredy configured in SS at cell creation/RRC release procedure => not needed here)
    var template (value) SDAP_ConfigurationList_Type v_SDAP_ConfigurationList;
    var integer v_NoOfPduSessions := lengthof(p_PduSessionsFromLTE);
    var integer v_NoOfExistingDRBs;
    var integer v_NoOfExistingSessions;
    var NG_NAS_MSG_Indication_Type v_NG_NAS_MSG_Indication;
    var boolean v_ReregisterIMS := false;
    var integer i;

    var PDUSessionInfoList_Type v_FromLTEList;
    var NG_NAS_UL_PduList_Type v_PduSessionModificationRequestList := {};
    var IntegerList_Type v_PDU_SessionIdList := {};
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var NG_NAS_UL_Pdu_Type v_NG_NAS_UL_Pdu;
    var NG_NAS_UL_Message_Type v_GSMMsg;
    var integer v_PDU_SessionId;
    var template (value) NG_NAS_DL_Pdu_Type v_NG_NAS_DL_Pdu;
    var integer N := lengthof(p_PduSessionsFromLTE);  // number of PDU SESSION MODIFICATION REQUEST messages being expected
    var integer K := 0;   // number of PDU SESSION MODIFICATION REQUEST messages already processed (i.e. the corresponding PDU SESSION MODIFICATION COMMAND and PDU SESSION MODIFICATION COMPLETE have been sent/received)
    var integer L := 0;   // number of PDU SESSION MODIFICATION REQUEST messages being received
    var boolean v_WaitForComplete := false;
    var template (present) NG_UE_SM_Cap v_NG_UE_SM_Cap := ?;                         // according to 38.508-1 Table 4.9.14.2.3-1
    var template (present) IntegrityProtMaxDataRate v_IntegrityProtMaxDataRate := ?; // according to 38.508-1 Table 4.9.14.2.3-1
    
    
		// **** Steps 2-8 of table 4.5.4.2-3 ****
		// Steps 2-4
		v_NG_NAS_MSG_Indication := f_NR5GC_RRCIdleToConnected_Steps2_4(p_CellId, '0000'B); // @sic R5s200654 subject to prose CR approval sic@ 
		
		// Steps 5-6
		// RRC Security Mode procedure
		f_NR_RRC_ActivateSecurity(p_CellId, v_NG_NAS_MSG_Indication.SecurityProtection.NasCount); // Use NasCount returned from Service Req
		
		v_NG_NAS_MSG_RequestList := { cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, cs_NG_SERVICE_ACCEPT(v_NG_NAS_MSG_Indication.Pdu.Msg.service_Request.pduSessionStatus)) };
		v_NoOfExistingDRBs := f_NR5GC_MobileInfo_GetNoOfDRBs();
		v_NoOfExistingSessions := f_NR5GC_MobileInfo_GetNoOfSessions();
		
		if ((v_NoOfExistingDRBs == 0) and (v_NoOfExistingSessions == 0)) {        // No DRBs or PDU sessions stored at NR5GC yet
		
		  for (i := 0; i < v_NoOfPduSessions; i := i + 1) {
		    v_FromLTEList[i] := cs_GSM_MobilityInfo(int2oct(p_PduSessionsFromLTE[i].PDU_SessionId, 1), -, p_PduSessionsFromLTE[i].IsIMS); // @sic R5s200564 sic@
		    f_NR5GC_MobileInfo_AddPDUSession(valueof(v_FromLTEList[i]));
		  }
		    
		  f_BuildRRCReconfigParamsNewDRBs (v_RadioBearerConfig,
		                                   v_CellGroupConfig,
		                                   v_RadioBearerList,
		                                   v_SDAP_ConfigurationList,
		                                   p_CellId,
		                                   valueof(v_FromLTEList),
		                                   SRB1);
		                                
		  f_ReconfigureDRBs (p_CellId, v_NG_NAS_MSG_RequestList, v_RadioBearerConfig, v_CellGroupConfig, valueof(v_RadioBearerList));
		
		}
		else if ((v_NoOfExistingDRBs == v_NoOfPduSessions) and (v_NoOfExistingSessions == v_NoOfPduSessions)) {     // DRBs and PDU sessions exist at NR5GC already
		  f_NR_RRCReconfigExistingDRBs(p_CellId, v_NG_NAS_MSG_RequestList);
		}
		else {
		  FatalError(__FILE__, __LINE__, "Not supported (yet): number of existing shall be either 0 or equal to the number of PDU sessions comming from S1");
		}
		
		// **** Procedure for UE-requested PDU session modification according to 38.508 Table 4.9.14.2.2-1 ****
		while (K < N) {
		  SRB.receive(car_NR_SRB_NasPdu_IND(p_CellId, tsc_NR_RbId_SRB2, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;
		  v_NG_NAS_UL_Pdu := v_ReceivedAsp.Signalling.Nas[0].Pdu;
		  v_GSMMsg := v_NG_NAS_UL_Pdu.PiggybackedPduList[0].Msg;
		
		  if (ischosen(v_GSMMsg.pdu_Session_Modification_Request)) {
		    v_PduSessionModificationRequestList[L] := v_NG_NAS_UL_Pdu;
		    L := L + 1;
		    if (L > N) { // @sic R5-204330 sic@
		      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "L > N");
		    }
		  }
		  else if (v_WaitForComplete and ischosen(v_GSMMsg.pdu_Session_Modification_Complete)) {
		    if (not f_Check_NG_PDUSessionModificationComplete(v_NG_NAS_UL_Pdu, v_GSM_MobilityInfo.SessionId, v_GSM_MobilityInfo.PTI)) {
		      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid PDU SESSION MODIFICATION COMPLETE");
		    }
		    v_WaitForComplete := false;
		    K := K + 1;
		  }
		  else {
		    f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Unexpected NAS PDU");
		  }
		
		  if (not v_WaitForComplete and (K < L)) {   // => process the next PDU SESSION MODIFICATION REQUEST
		    v_NG_NAS_UL_Pdu := v_PduSessionModificationRequestList[K];
		
		    if (not f_Check_NG_PDUSessionModificationReq(v_GSM_MobilityInfo, valueof(v_FromLTEList), v_NG_NAS_UL_Pdu, -, -, v_NG_UE_SM_Cap, -, -, -, v_IntegrityProtMaxDataRate, -, -, -, -, -, cr_NG_Request_Type('101'B))) {     // v_GSM_MobilityInfo is out parameter of f_Check_NG_PDUSessionModificationReq
		      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid PDU SESSION MODIFICATION REQUEST");
		    }
		    v_PDU_SessionId := oct2int(v_GSM_MobilityInfo.SessionId); // @sic R5s200564 sic@
		    if (f_IntegerList_Search(v_PDU_SessionIdList, v_PDU_SessionId) < 0) {
		      v_PDU_SessionIdList[K] := v_PDU_SessionId;
		    } else {
		      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "There has been a PDU SESSION MODIFICATION REQUEST with the same session id already");
		    }
		    
		    //f_NR5GC_MobileInfo_AddPDUSession(valueof(v_GSM_MobilityInfo));
		    for (i := 0; i < N; i := i + 1) {
		      if (p_PduSessionsFromLTE[i].PDU_SessionId == oct2int(v_GSM_MobilityInfo.SessionId)) {
		        f_IP_ChangeDrbMappingNR(IP, p_CellId, cs_IP_QosFlowId(p_PduSessionsFromLTE[i].PDU_SessionId, p_PduSessionsFromLTE[i].QFI), p_PduSessionsFromLTE[i].PdnIndex);
		        v_ReregisterIMS := v_ReregisterIMS or p_PduSessionsFromLTE[i].IsIMS;
		        break;
		      }
		    }
		    
		    v_NG_NAS_DL_Pdu := f_Get_NG_PDUSessionModificationCommand(v_GSM_MobilityInfo.SessionId, v_GSM_MobilityInfo);
		    SRB.send(cas_NR_SRB_NasPdu_REQ(p_CellId, tsc_NR_RbId_SRB2, -, cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_NG_NAS_DL_Pdu)));  change_IRAT_PDU
		    v_WaitForComplete := true;
		  }
		}             
  }



1. [bookmark: _Toc56021838]Change 4
	Function name
	f_NR5GC_IRAT_S1ToN1_SessionModification

	Reason for change
	1. Incorrect PICS paramters are used to count PDU sessions to be established
2. If the UE initiates PDU modification procedure from Connected mode (immediately following mobility registration with FOR), SRB1 shall be used because SRB2 will not be established (TTCN CR R5s201413 also mentions this issue but does correct it for all cases)

	Summary of change
	1. correct the PICS parameter names (also corrected in R5s201413)

2. Paramterise SRB ID used


	TTCN module
	NR5GC_IRAT_CommonFunctions

	MCC160 Comment
	



Before Change
	  function f_NR5GC_IRAT_S1ToN1_SessionModification(NR_CellId_Type p_CellId,
                                                   EUTRA_NR_PduSessionInfoList_Type p_PduSessionsFromLTE,
                                                   boolean p_FailWhenK_LessN := true,
                                                   integer p_ExpectedNumberOfNewPDUSessions := (pc_noOf_PDNsSameConnection + pc_noOf_PDNsNewConnection)) runs on NR5GC_PTC return boolean
  {
    var template (value) PDUSessionInfoList_Type v_FromLTEList;
    var NG_NAS_UL_PduList_Type v_PduSessionModificationRequestList := {};
    var IntegerList_Type v_PDU_SessionIdList := {};
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var NG_NAS_UL_Pdu_Type v_NG_NAS_UL_Pdu;
    var NG_NAS_UL_Message_Type v_GSMMsg;
    var integer v_PDU_SessionId;
    var template (value) RadioBearerConfig v_RadioBearerConfig;
    var template(value) CellGroupConfig v_CellGroupConfig;
    var template (value) NR_RadioBearerList_Type v_RadioBearerList;  // list of DRBs to be configured at the SS (SRB2 alredy configured in SS at cell creation/RRC release procedure => not needed here)
    var template (value) SDAP_ConfigurationList_Type v_SDAP_ConfigurationList;
    var boolean v_ReregisterIMS := false;
    var template (value) NG_NAS_DL_Pdu_Type v_NG_NAS_DL_Pdu;
    var NR_DRBInfoList_Type v_NewDRBInfoList;
    var integer N := p_ExpectedNumberOfNewPDUSessions;  // number of PDU SESSION MODIFICATION REQUEST messages being expected
    var integer K := 0;   // number of PDU SESSION MODIFICATION REQUEST messages already processed (i.e. the corresponding PDU SESSION MODIFICATION COMMAND and PDU SESSION MODIFICATION COMPLETE have been sent/received)
    var integer L := 0;   // number of PDU SESSION MODIFICATION REQUEST messages being received
    var boolean v_WaitForComplete := false;
    var template (present) NG_UE_SM_Cap v_NG_UE_SM_Cap := ?;                         // according to 38.508-1 Table 4.5A.2C.2.3-1
    var template (present) IntegrityProtMaxDataRate v_IntegrityProtMaxDataRate := ?; // according to 38.508-1 Table 4.5A.2C.2.3-1
    var integer i;
    
    timer t_Wait := 10.0; // @sic R5-204330 sic@

    // Build the GSMMobilityInfo for all received PDUs, but don't store it (some may be established, rather than modified)
    for (i := 0; i < N; i := i + 1) {
      v_FromLTEList[i] := cs_GSM_MobilityInfo(int2oct(p_PduSessionsFromLTE[i].PDU_SessionId, 1), -, p_PduSessionsFromLTE[i].IsIMS); // @sic R5s200564 sic@
    }
        
    t_Wait.start;  // @sic R5-204330 sic@
    while (K < N) {
      alt { // @sic R5-204330 sic@
        [] SRB.receive(car_NR_SRB_NasPdu_IND(p_CellId, tsc_NR_RbId_SRB2, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp
          {
            v_NG_NAS_UL_Pdu := v_ReceivedAsp.Signalling.Nas[0].Pdu;
            v_GSMMsg := v_NG_NAS_UL_Pdu.PiggybackedPduList[0].Msg;

            if (ischosen(v_GSMMsg.pdu_Session_Modification_Request)) {
              t_Wait.stop;
              v_PduSessionModificationRequestList[L] := v_NG_NAS_UL_Pdu;
              L := L + 1;
              if (L > N) { // @sic R5-204330 sic@
                  f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "L > N");
              }
            }
            else if (v_WaitForComplete and ischosen(v_GSMMsg.pdu_Session_Modification_Complete)) {
              if (not f_Check_NG_PDUSessionModificationComplete(v_NG_NAS_UL_Pdu, v_GSM_MobilityInfo.SessionId, v_GSM_MobilityInfo.PTI)) {
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid PDU SESSION MODIFICATION COMPLETE");
              }
              v_WaitForComplete := false;
              K := K + 1;
            }
            else {
              f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Unexpected NAS PDU");
            }

            if (not v_WaitForComplete and (K < L)) {   // => process the next PDU SESSION MODIFICATION REQUEST
              v_NG_NAS_UL_Pdu := v_PduSessionModificationRequestList[K];

              if (not f_Check_NG_PDUSessionModificationReq(v_GSM_MobilityInfo, valueof(v_FromLTEList), v_NG_NAS_UL_Pdu, -, -, v_NG_UE_SM_Cap, -, -, -, v_IntegrityProtMaxDataRate, -, -, -, -, -, cr_NG_Request_Type('101'B))) {     // v_GSM_MobilityInfo is out parameter of f_Check_NG_PDUSessionModificationReq
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid PDU SESSION MODIFICATION REQUEST");
              }
              // ok, this PDU is to be modified, so can now store it in our list
              v_PDU_SessionId := oct2int(v_GSM_MobilityInfo.SessionId); // @sic R5s200564 sic@
              if (f_IntegerList_Search(v_PDU_SessionIdList, v_PDU_SessionId) < 0) {
                v_PDU_SessionIdList[K] := v_PDU_SessionId;
              } else {
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "There has been a PDU SESSION MODIFICATION REQUEST with the same session id already");
              }
              f_NR5GC_MobileInfo_AddPDUSession(valueof(v_GSM_MobilityInfo));
              for (i := 0; i < N; i := i + 1) {
                if (p_PduSessionsFromLTE[i].PDU_SessionId == oct2int(v_GSM_MobilityInfo.SessionId)) {
                  f_IP_ChangeDrbMappingNR(IP, p_CellId, cs_IP_QosFlowId(p_PduSessionsFromLTE[i].PDU_SessionId, p_PduSessionsFromLTE[i].QFI), p_PduSessionsFromLTE[i].PdnIndex);
                  v_ReregisterIMS := v_ReregisterIMS or p_PduSessionsFromLTE[i].IsIMS;
                  break;
                }
              }
           /*  As DRBs are not configured, and IMS Re-registration is not specified in the prose, then this is not needed
              if (v_ReregisterIMS) {
                // Tell IMS to start waiting for the Register message.
                f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1], cms_IPCAN_IMS_ReregistrationStart(NR));
              }*/
            v_NG_NAS_DL_Pdu := f_Get_NG_PDUSessionModificationCommand(v_GSM_MobilityInfo.SessionId, v_GSM_MobilityInfo);
              SRB.send(cas_NR_SRB_NasPdu_REQ(p_CellId, -, -, cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_NG_NAS_DL_Pdu)));
              v_WaitForComplete := true;
              t_Wait.start;  // restart timer to wait for next Request
            }
          }
        [] t_Wait.timeout {
            if (p_FailWhenK_LessN and (K < N)) {
              f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Not enough PDU Session Modification Request messages");
            } else if (not p_FailWhenK_LessN) { // New message not received in time, so just end the loop  @sic R5-204330 sic@
              break;
            }
        }
      }
    }
    // Timer will have been started again in loop, but loop is now finished, so need to stop timer
    t_Wait.stop;
    
    // now build and store global DRB list - as we're not piggybacking the Mod. Cmd with a Reconfig,
    // we can build the whole list in one go, rather than doing it one by one within the loop
    f_BuildRRCReconfigParamsNewDRBs (v_RadioBearerConfig,
                                     v_CellGroupConfig,
                                     v_RadioBearerList,
                                     v_SDAP_ConfigurationList,
                                     p_CellId,
                                     f_NR5GC_MobileInfo_GetSessionInfoList(),
                                     SRB1);
                                  
    //  @sic R5-204330 sic@
    v_NewDRBInfoList := f_BuildDRBNewDRBList (valueof(v_RadioBearerConfig.drb_ToAddModList), valueof(v_RadioBearerList), valueof(v_CellGroupConfig)); //  @sic R5-196745 sic@
    // Store updated DRB information, but don't configure these DRBs
    f_NR5GC_MobileInfo_SetDRBInfoList(v_NewDRBInfoList);
    
    // calling function needs to wait for IMS to finish
    // FFS EUTRA38_DRB....this will need IMS (and other?) DRBs to be configured - which they currently aren't
    return v_ReregisterIMS;
  }



After Change
	function f_NR5GC_IRAT_S1ToN1_SessionModification(NR_CellId_Type p_CellId,
                                                   EUTRA_NR_PduSessionInfoList_Type p_PduSessionsFromLTE,
                                                   boolean p_FailWhenK_LessN := true,
                                                   integer p_ExpectedNumberOfNewPDUSessions := (pc_noOf_PDUsSameConnection + pc_noOf_PDUsNewConnection),
                                                   template (present) NR_RadioBearerId_Type p_SRB_Id :=tsc_NR_RbId_SRB2
                                                   ) runs on NR5GC_PTC return boolean 
  {
    var template (value) PDUSessionInfoList_Type v_FromLTEList;
    var NG_NAS_UL_PduList_Type v_PduSessionModificationRequestList := {};
    var IntegerList_Type v_PDU_SessionIdList := {};
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var NG_NAS_UL_Pdu_Type v_NG_NAS_UL_Pdu;
    var NG_NAS_UL_Message_Type v_GSMMsg;
    var integer v_PDU_SessionId;
    var template (value) RadioBearerConfig v_RadioBearerConfig;
    var template(value) CellGroupConfig v_CellGroupConfig;
    var template (value) NR_RadioBearerList_Type v_RadioBearerList;  // list of DRBs to be configured at the SS (SRB2 alredy configured in SS at cell creation/RRC release procedure => not needed here)
    var template (value) SDAP_ConfigurationList_Type v_SDAP_ConfigurationList;
    var boolean v_ReregisterIMS := false;
    var template (value) NG_NAS_DL_Pdu_Type v_NG_NAS_DL_Pdu;
    var NR_DRBInfoList_Type v_NewDRBInfoList;
    var integer N := p_ExpectedNumberOfNewPDUSessions;  // number of PDU SESSION MODIFICATION REQUEST messages being expected
    var integer K := 0;   // number of PDU SESSION MODIFICATION REQUEST messages already processed (i.e. the corresponding PDU SESSION MODIFICATION COMMAND and PDU SESSION MODIFICATION COMPLETE have been sent/received)
    var integer L := 0;   // number of PDU SESSION MODIFICATION REQUEST messages being received
    var boolean v_WaitForComplete := false;
    var template (present) NG_UE_SM_Cap v_NG_UE_SM_Cap := ?;                         // according to 38.508-1 Table 4.5A.2C.2.3-1
    var template (present) IntegrityProtMaxDataRate v_IntegrityProtMaxDataRate := ?; // according to 38.508-1 Table 4.5A.2C.2.3-1
    var integer i;
    
    timer t_Wait := 10.0; // @sic R5-204330 sic@

    // Build the GSMMobilityInfo for all received PDUs, but don't store it (some may be established, rather than modified)
    for (i := 0; i < N; i := i + 1) {
      v_FromLTEList[i] := cs_GSM_MobilityInfo(int2oct(p_PduSessionsFromLTE[i].PDU_SessionId, 1), -, p_PduSessionsFromLTE[i].IsIMS); // @sic R5s200564 sic@
    }
        
    t_Wait.start;  // @sic R5-204330 sic@
    while (K < N) {
      alt { // @sic R5-204330 sic@
        [] SRB.receive(car_NR_SRB_NasPdu_IND(p_CellId, p_SRB_Id, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp 
          {
            v_NG_NAS_UL_Pdu := v_ReceivedAsp.Signalling.Nas[0].Pdu;
            v_GSMMsg := v_NG_NAS_UL_Pdu.PiggybackedPduList[0].Msg;

            if (ischosen(v_GSMMsg.pdu_Session_Modification_Request)) {
              t_Wait.stop;
              v_PduSessionModificationRequestList[L] := v_NG_NAS_UL_Pdu;
              L := L + 1;
              if (L > N) { // @sic R5-204330 sic@
                  f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "L > N");
              }
            }
            else if (v_WaitForComplete and ischosen(v_GSMMsg.pdu_Session_Modification_Complete)) {
              if (not f_Check_NG_PDUSessionModificationComplete(v_NG_NAS_UL_Pdu, v_GSM_MobilityInfo.SessionId, v_GSM_MobilityInfo.PTI)) {
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid PDU SESSION MODIFICATION COMPLETE");
              }
              v_WaitForComplete := false;
              K := K + 1;
            }
            else {
              f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Unexpected NAS PDU");
            }

            if (not v_WaitForComplete and (K < L)) {   // => process the next PDU SESSION MODIFICATION REQUEST
              v_NG_NAS_UL_Pdu := v_PduSessionModificationRequestList[K];

              if (not f_Check_NG_PDUSessionModificationReq(v_GSM_MobilityInfo, valueof(v_FromLTEList), v_NG_NAS_UL_Pdu, -, -, v_NG_UE_SM_Cap, -, -, -, v_IntegrityProtMaxDataRate, -, -, -, -, -, cr_NG_Request_Type('101'B))) {     // v_GSM_MobilityInfo is out parameter of f_Check_NG_PDUSessionModificationReq
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid PDU SESSION MODIFICATION REQUEST");
              }
              // ok, this PDU is to be modified, so can now store it in our list
              v_PDU_SessionId := oct2int(v_GSM_MobilityInfo.SessionId); // @sic R5s200564 sic@
              if (f_IntegerList_Search(v_PDU_SessionIdList, v_PDU_SessionId) < 0) {
                v_PDU_SessionIdList[K] := v_PDU_SessionId;
              } else {
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "There has been a PDU SESSION MODIFICATION REQUEST with the same session id already");
              }
              f_NR5GC_MobileInfo_AddPDUSession(valueof(v_GSM_MobilityInfo));
              for (i := 0; i < N; i := i + 1) {
                if (p_PduSessionsFromLTE[i].PDU_SessionId == oct2int(v_GSM_MobilityInfo.SessionId)) {
                  f_IP_ChangeDrbMappingNR(IP, p_CellId, cs_IP_QosFlowId(p_PduSessionsFromLTE[i].PDU_SessionId, p_PduSessionsFromLTE[i].QFI), p_PduSessionsFromLTE[i].PdnIndex);
                  v_ReregisterIMS := v_ReregisterIMS or p_PduSessionsFromLTE[i].IsIMS;
                  break;
                }
              }
           /*  As DRBs are not configured, and IMS Re-registration is not specified in the prose, then this is not needed
              if (v_ReregisterIMS) {
                // Tell IMS to start waiting for the Register message.
                f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1], cms_IPCAN_IMS_ReregistrationStart(NR));
              }*/
            v_NG_NAS_DL_Pdu := f_Get_NG_PDUSessionModificationCommand(v_GSM_MobilityInfo.SessionId, v_GSM_MobilityInfo);
              SRB.send(cas_NR_SRB_NasPdu_REQ(p_CellId, p_SRB_Id, -, cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_NG_NAS_DL_Pdu))); 
              v_WaitForComplete := true;
              t_Wait.start;  // restart timer to wait for next Request
            }
          }
        [] t_Wait.timeout {
            if (p_FailWhenK_LessN and (K < N)) {
              f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Not enough PDU Session Modification Request messages");
            } else if (not p_FailWhenK_LessN) { // New message not received in time, so just end the loop  @sic R5-204330 sic@
              break;
            }
        }
      }
    }
    // Timer will have been started again in loop, but loop is now finished, so need to stop timer
    t_Wait.stop;
    
    // now build and store global DRB list - as we're not piggybacking the Mod. Cmd with a Reconfig,
    // we can build the whole list in one go, rather than doing it one by one within the loop
    f_BuildRRCReconfigParamsNewDRBs (v_RadioBearerConfig,
                                     v_CellGroupConfig,
                                     v_RadioBearerList,
                                     v_SDAP_ConfigurationList,
                                     p_CellId,
                                     f_NR5GC_MobileInfo_GetSessionInfoList(),
                                     SRB1);
                                  
    //  @sic R5-204330 sic@
    v_NewDRBInfoList := f_BuildDRBNewDRBList (valueof(v_RadioBearerConfig.drb_ToAddModList), valueof(v_RadioBearerList), valueof(v_CellGroupConfig)); //  @sic R5-196745 sic@
    // Store updated DRB information, but don't configure these DRBs
    f_NR5GC_MobileInfo_SetDRBInfoList(v_NewDRBInfoList);
    
    // calling function needs to wait for IMS to finish
    // FFS EUTRA38_DRB....this will need IMS (and other?) DRBs to be configured - which they currently aren't
    return v_ReregisterIMS;
  }


1. [bookmark: _Toc56021839]Change 5
	Function name
	f_NR5GC_IRAT_S1ToN1_SessionModification

	Reason for change
	According to TS 24.501-f60 clause 5.5.1.3.2, a UE can set FOR (Folllow On Request) bit to ‘1’ to  prolong the established NAS N1 signalling connection after mobility registration procedure if it has further uplink signalling pending. If UE set follow-on bit to ‘0’, TTCN can release RRC connection. 


	Summary of change
	Return value of FOR (Follow On Request) field in REGISTRATION REQUEST for use outside the function

	TTCN module
	NR5GC_IRAT_CommonFunctions

	MCC160 Comment
	



Before Change
	  function f_NR5GC_IRAT_MobilityRegistration (NR_CellId_Type p_CellId,
                                              NG_NAS_SecurityParams_Type p_SecurityParams,
                                              // @sic R5s201060 sic@
                                              template (omit) NAS_KeySetIdentifier p_NonCurrentKSI := omit,
                                              template (omit) NG_MobileIdentity p_GUTIFromPreamble,
                                              template NG_TrackingAreaId p_TAI := *,
                                              template (omit) NG_MobileIdentity p_GUTIToSend := omit,
                                              template (omit) NG_TrackingAreaIdList p_TAIList := omit,
                                              RRCConnectionReleaseRequired_Type p_ReleaseConnection := rrcConnectionRelease,
                                              boolean p_Registered_Previously_5GCN := true,
                                              template (value) NG_NetworkFeatureSupport p_NwkFeatureSupport := cs_NG_NetworkFeatureSupport_Def )  runs on NR5GC_PTC
  { //@sic R5-198854: added p_Registered_Previously_5GCN sic@
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var NasCount_Type v_NasCount;
    var template (present) B1_Type v_Tsc := '0'B;                                 //@sic R5-198854 sic@
    var template (present) NAS_KsiValue v_KeySetId := p_SecurityParams.KSIamf;    //@sic R5-198854, R5s200798 sic@
    var TypeOfRegistration_Type v_RegType := Initial_Secure;
    var EUTRA_NR_CoOrd_GUTI_Type v_CoOrd_Guti; // @sic R5s201060 sic@

    if ( not p_Registered_Previously_5GCN) { //@sic R5-198854 sic@
        v_KeySetId := '111'B;
        v_Tsc := '?'B;//('1'B, '0'B);
        v_RegType := Initial_NoSecurity;
    }
    // Steps 1 - 3
    // RRC Connection Setup
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (p_CellId, tsc_NR_RRC_TI_Def, ?, (tsc_SHT_NoSecurityProtection, tsc_SHT_IntegrityProtected));
    v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(EUTRA); // @sic R5s201060 sic@
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo,
                                           v_ReceivedMsg.Pdu,
                                           Mobility,
                                           f_NR_Convert_CoOrdTo5G_GUTI(v_CoOrd_Guti, omit), // @sic R5s201060 sic@
                                           v_KeySetId,
                                           v_Tsc,
                                           p_NonCurrentKSI,
                                           cr_NG_GMM_Cap(?, ?, '1'B),
                                           -,-,
                                           p_TAI,
                                           cdr_NR5GC_UENetworkCap('17'O),
                                           -,
                                           cr_PDU_SessionStatusAny,
                                           -,
                                           cr_UEStatus_S1,
                                           p_GUTIFromPreamble,
                                           -, -, -,
                                           ?)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }
    // Send TAU Req for checking in EUTRA
    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_OctetData(v_ReceivedMsg.Pdu.Msg.registration_Request.epsMessage.epsMsg, "TAUReq"));
       
    // @sic R5-198854 sic@
    //Steps 4-9: 5GMM Authentication and 5GMM security
    v_NasCount :=f_NR5GC_RRC_Idle_Steps5_9_AKA (v_GMM_MobilityInfo, p_CellId, v_ReceivedMsg, f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (p_CellId)), v_RegType);
    f_NR5GC_MobileInfo_SetGMM_MobilityInfo(v_GMM_MobilityInfo);
    //Steps 8-9 RRC security activation
    f_NR_RRC_ActivateSecurity (p_CellId, v_NasCount);
    
    f_NR5GC_MobilityRegistration_Steps4_6(p_CellId, v_GMM_MobilityInfo, p_GUTIToSend, p_TAIList, p_ReleaseConnection, p_NwkFeatureSupport);
  }



After Change
	  function f_NR5GC_IRAT_MobilityRegistration (NR_CellId_Type p_CellId,
                                              NG_NAS_SecurityParams_Type p_SecurityParams,
                                              // @sic R5s201060 sic@
                                              template (omit) NAS_KeySetIdentifier p_NonCurrentKSI := omit,
                                              template (omit) NG_MobileIdentity p_GUTIFromPreamble,
                                              template NG_TrackingAreaId p_TAI := *,
                                              template (omit) NG_MobileIdentity p_GUTIToSend := omit,
                                              template (omit) NG_TrackingAreaIdList p_TAIList := omit,
                                              RRCConnectionReleaseRequired_Type p_ReleaseConnection := rrcConnectionRelease,
                                              boolean p_Registered_Previously_5GCN := true,
                                              template (value) NG_NetworkFeatureSupport p_NwkFeatureSupport := cs_NG_NetworkFeatureSupport_Def )  runs on NR5GC_PTC  return boolean 
  { //@sic R5-198854: added p_Registered_Previously_5GCN sic@
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var NasCount_Type v_NasCount;
    var template (present) B1_Type v_Tsc := '0'B;                                 //@sic R5-198854 sic@
    var template (present) NAS_KsiValue v_KeySetId := p_SecurityParams.KSIamf;    //@sic R5-198854, R5s200798 sic@
    var TypeOfRegistration_Type v_RegType := Initial_Secure;
    var EUTRA_NR_CoOrd_GUTI_Type v_CoOrd_Guti; // @sic R5s201060 sic@

    
    var boolean v_follow_on := false;
    
    if ( not p_Registered_Previously_5GCN) { //@sic R5-198854 sic@
        v_KeySetId := '111'B;
        v_Tsc := '?'B;//('1'B, '0'B);
        v_RegType := Initial_NoSecurity;
    }
    // Steps 1 - 3
    // RRC Connection Setup
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (p_CellId, tsc_NR_RRC_TI_Def, ?, (tsc_SHT_NoSecurityProtection, tsc_SHT_IntegrityProtected));
    v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(EUTRA); // @sic R5s201060 sic@
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo,
                                           v_ReceivedMsg.Pdu,
                                           Mobility,
                                           f_NR_Convert_CoOrdTo5G_GUTI(v_CoOrd_Guti, omit), // @sic R5s201060 sic@
                                           v_KeySetId,
                                           v_Tsc,
                                           p_NonCurrentKSI,
                                           cr_NG_GMM_Cap(?, ?, '1'B),
                                           -,-,
                                           p_TAI,
                                           cdr_NR5GC_UENetworkCap('17'O),
                                           -,
                                           cr_PDU_SessionStatusAny,
                                           -,
                                           cr_UEStatus_S1,
                                           p_GUTIFromPreamble,
                                           -, -, -,
                                           ?)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }
    
    if (match(v_ReceivedMsg.Pdu.Msg.registration_Request.registrationType.fOR, '1'B)){
      v_follow_on := true;
    }
    
    // Send TAU Req for checking in EUTRA
    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_OctetData(v_ReceivedMsg.Pdu.Msg.registration_Request.epsMessage.epsMsg, "TAUReq"));
       
    // @sic R5-198854 sic@
    //Steps 4-9: 5GMM Authentication and 5GMM security
    v_NasCount :=f_NR5GC_RRC_Idle_Steps5_9_AKA (v_GMM_MobilityInfo, p_CellId, v_ReceivedMsg, f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (p_CellId)), v_RegType);
    f_NR5GC_MobileInfo_SetGMM_MobilityInfo(v_GMM_MobilityInfo);
    //Steps 8-9 RRC security activation
    f_NR_RRC_ActivateSecurity (p_CellId, v_NasCount);
    
    f_NR5GC_MobilityRegistration_Steps4_6(p_CellId, v_GMM_MobilityInfo, p_GUTIToSend, p_TAIList, p_ReleaseConnection, p_NwkFeatureSupport);
    
    
    return v_follow_on;
  }




