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1. [bookmark: _Toc122434485][bookmark: _Toc52895930]Overview
This document lists all the changes needed to correct issues in the ATS iwd-TTCN3-B2020-09_D20wk50 related to the title of this CR.
Contact:	Kalahasti, Narendra
	Narendra.Kalahasti@anritsu.com

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc54186268]Corrections required
2.1 Change 1
	Function name
	f_NR_ShortMessageIndication_SysinfoMod

	Reason for change
	In RRC Connected state, 512 short messages is based on default values in 38.508-1, i.e. defaultPagingCycle = rf128 and modificationPeriodCoeff = n4 which leads to modification period of 512 SFNs.

However, for test case 9.1.5.1.9, defaultPagingCycle is set to rf32 (according to 38.523-1 Table 9.1.5.1.9.3.3-0A) and modificationPeriodCoeff is still n4 which leads to modification period of 128 SFNs.
Therefore, number of short messages should be reduced to 128 for test case 9.1.5.1.9.

It is suggested to set v_NumberOfShortMsg according to calculated ModificationPeriodFrames.

	Summary of change
	Set v_NumberOfShortMsg according to p_ModificationPeriodFrames.

	TTCN module
	NR5GC_SysinfoPaging

	MCC160 Comment
	



Before change:
  function f_NR_ShortMessageIndication_SysinfoMod(NR_CellId_Type  p_NR_CellId,
                                                  SubFrameTiming_Type  p_TimeOfShortMessage,
                                                  NR_RRC_STATE_Type p_UE_State := RRC_IDLE,
                                                  B8_Type p_ShortMessages := tsc_NR_ShortMessage_SystemInfoModification) runs on NR5GC_PTC
  {
    var template(value) NR_AssignedBWPs_Type v_AssignedBWPs;
    var template(omit) NR_SlotOffsetList_Type v_NR_SlotOffsetList := omit;
    var PCCH_Config v_PcchConfig := f_NR_GetSIB1_PcchConfig(p_NR_CellId);
    var B32_Type v_NG_TMSI := f_NR5GC_CellInfo_GetNG_TMSI(p_NR_CellId);
    var integer v_SlotsNumberPerSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(p_NR_CellId);
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_NR_CellId);
    var SubFrameTiming_Type v_PagingOccasion;
    var BCCH_Config.modificationPeriodCoeff  v_ModificationPeriodCoeff := f_NR_GetSIB1_ModificationPeriodCoeff (p_NR_CellId);
    var integer v_ModificationPeriodCoeff_Integer := fl_NR_ConvertModificationPeriodCoeff(v_ModificationPeriodCoeff);
    var PagingCycle v_PagingCycle := f_NR_GetSIB1_PagingCycle(p_NR_CellId);
    var integer v_PagingCycle_Integer := fl_NR_ConvertPagingCycle(v_PagingCycle);
    var integer i;
    var integer v_NumberOfShortMsg;
    var integer v_SSB_Index := f_NR_CellInfo_GetSSB_Index(p_NR_CellId);
    var integer v_SlotOffsetPaging := f_NR_GetSlotOffsetForPaging(p_NR_CellId);
    
    select(p_UE_State) {
      case(RRC_IDLE, RRC_INACTIVE){
        v_AssignedBWPs := cs_NR_AssignedBWPs_InitialBWP;
        // Calculate next Paging Occasion
        v_PagingOccasion := f_NR_Calculate_PF_PO(p_TimeOfShortMessage, //@sic R5s190291 sic@
                                                 v_PagingCycle,
                                                 v_PcchConfig,
                                                 v_NG_TMSI,
                                                 v_SlotsNumberPerSubframe,
                                                 v_SCS,
                                                 v_SlotOffsetPaging);
        // Calculate the subframe offset list - Page UE in each pagingCycle
        for (i := 0; i < v_ModificationPeriodCoeff_Integer; i := i + 1) {
          v_NR_SlotOffsetList[i] := i * v_PagingCycle_Integer * 10 * v_SlotsNumberPerSubframe;
        }
      }
      case(RRC_CONNECTED) {
        v_PagingOccasion := p_TimeOfShortMessage;
        v_AssignedBWPs := cs_NR_AssignedBWPs_InitialBWP; // PagingSearchSpace being set to 0 in 38.508-1
        // When UE iWhen UE is in RRC_CONNECTED, Short Message indications are transmitted in every paging occasions of each even frame throughout the modification period.
        //@sic R5-198993 sic@
        v_NumberOfShortMsg := 512;            // 64*4*2 Short messages acc to 38.523-3 cl 7.3.3.3
        for (i := 0; i<v_NumberOfShortMsg; i:=i+2) { //@sic R5s200545 sic@
          v_NR_SlotOffsetList[i] := i*10* v_SlotsNumberPerSubframe + v_SSB_Index;
          v_NR_SlotOffsetList[i+1] := i*10* v_SlotsNumberPerSubframe + v_SSB_Index + 1;
        }
      }
      case else{ FatalError(__FILE__, __LINE__, "Unknown NR RRC state");}
    }
    f_NR_SS_CommonCellConfig(p_NR_CellId,
                             cads_NR_DciTriggerShortMessage_REQ(p_NR_CellId,
                                                                cs_TimingInfo_NR(v_PagingOccasion),
                                                                cs_DciWithShortMessageOnly(v_NR_SlotOffsetList, p_ShortMessages),
                                                                v_AssignedBWPs ));
  }

After change:
  function f_NR_ShortMessageIndication_SysinfoMod(NR_CellId_Type  p_NR_CellId,
                                                  SubFrameTiming_Type  p_TimeOfShortMessage,
                                                  NR_RRC_STATE_Type p_UE_State := RRC_IDLE,
                                                  B8_Type p_ShortMessages := tsc_NR_ShortMessage_SystemInfoModification,
                                                  integer p_ModificationPeriodFrames := 512) runs on NR5GC_PTC
  {
    var template(value) NR_AssignedBWPs_Type v_AssignedBWPs;
    var template(omit) NR_SlotOffsetList_Type v_NR_SlotOffsetList := omit;
    var PCCH_Config v_PcchConfig := f_NR_GetSIB1_PcchConfig(p_NR_CellId);
    var B32_Type v_NG_TMSI := f_NR5GC_CellInfo_GetNG_TMSI(p_NR_CellId);
    var integer v_SlotsNumberPerSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(p_NR_CellId);
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_NR_CellId);
    var SubFrameTiming_Type v_PagingOccasion;
    var BCCH_Config.modificationPeriodCoeff  v_ModificationPeriodCoeff := f_NR_GetSIB1_ModificationPeriodCoeff (p_NR_CellId);
    var integer v_ModificationPeriodCoeff_Integer := fl_NR_ConvertModificationPeriodCoeff(v_ModificationPeriodCoeff);
    var PagingCycle v_PagingCycle := f_NR_GetSIB1_PagingCycle(p_NR_CellId);
    var integer v_PagingCycle_Integer := fl_NR_ConvertPagingCycle(v_PagingCycle);
    var integer i;
    var integer v_NumberOfShortMsg;
    var integer v_SSB_Index := f_NR_CellInfo_GetSSB_Index(p_NR_CellId);
    var integer v_SlotOffsetPaging := f_NR_GetSlotOffsetForPaging(p_NR_CellId);
    
    select(p_UE_State) {
      case(RRC_IDLE, RRC_INACTIVE){
        v_AssignedBWPs := cs_NR_AssignedBWPs_InitialBWP;
        // Calculate next Paging Occasion
        v_PagingOccasion := f_NR_Calculate_PF_PO(p_TimeOfShortMessage, //@sic R5s190291 sic@
                                                 v_PagingCycle,
                                                 v_PcchConfig,
                                                 v_NG_TMSI,
                                                 v_SlotsNumberPerSubframe,
                                                 v_SCS,
                                                 v_SlotOffsetPaging);
        // Calculate the subframe offset list - Page UE in each pagingCycle
        for (i := 0; i < v_ModificationPeriodCoeff_Integer; i := i + 1) {
          v_NR_SlotOffsetList[i] := i * v_PagingCycle_Integer * 10 * v_SlotsNumberPerSubframe;
        }
      }
      case(RRC_CONNECTED) {
        v_PagingOccasion := p_TimeOfShortMessage;
        v_AssignedBWPs := cs_NR_AssignedBWPs_InitialBWP; // PagingSearchSpace being set to 0 in 38.508-1
        // When UE iWhen UE is in RRC_CONNECTED, Short Message indications are transmitted in every paging occasions of each even frame throughout the modification period.
        //@sic R5-198993 sic@
        v_NumberOfShortMsg := p_ModificationPeriodFrames;            // 64*4*2 Short messages acc to 38.523-3 cl 7.3.3.3
        for (i := 0; i<v_NumberOfShortMsg; i:=i+2) { //@sic R5s200545 sic@
          v_NR_SlotOffsetList[i] := i*10* v_SlotsNumberPerSubframe + v_SSB_Index;
          v_NR_SlotOffsetList[i+1] := i*10* v_SlotsNumberPerSubframe + v_SSB_Index + 1;
        }
      }
      case else{ FatalError(__FILE__, __LINE__, "Unknown NR RRC state");}
    }
    f_NR_SS_CommonCellConfig(p_NR_CellId,
                             cads_NR_DciTriggerShortMessage_REQ(p_NR_CellId,
                                                                cs_TimingInfo_NR(v_PagingOccasion),
                                                                cs_DciWithShortMessageOnly(v_NR_SlotOffsetList, p_ShortMessages),
                                                                v_AssignedBWPs ));
  }

2.2 Change 2
	Function name
	f_NR_ModifySysinfo

	Reason for change
	As stated in Change 1, v_ModificationPeriodFrames will be passed on to function f_NR_ShortMessageIndication_SysinfoMod.

	Summary of change
	Pass v_ModificationPeriodFrames to function f_NR_ShortMessageIndication_SysinfoMod.

	TTCN module
	NR5GC_SysinfoPaging

	MCC160 Comment
	



Before change:
  function f_NR_ModifySysinfo(NR_CellId_Type p_NR_CellId,
                              boolean p_ShortMessageFlag := true,
                              NR_RRC_STATE_Type p_UE_State := RRC_IDLE,
                              boolean p_BroadcastAllSI := false
                              )
    runs on NR5GC_PTC return SubFrameTiming_Type
  {
    //Note: in INACTIVE state UE may have a different DRX cycle - that is not needed so far
    var SubFrameTiming_Type     v_Timing;
    var SubFrameTiming_Type     v_TimeOfShortMessage;
    var SubFrameTiming_Type     v_TimeOfSysinfoModification;
    var SubFrameTiming_Type     v_Timing_SFN;
    var SubFrameTiming_Type     v_StartNextModPeriod;
    var integer v_ModificationPeriodFrames := f_NR_CalculateModificationPeriod (p_NR_CellId);
    var integer v_ProcessingDelay := tsc_NR_SfnDelay; //For IDLE and INACTIVE state
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_NR_CellId);
    var template(omit) NR_BcchToPdschConfig_Type v_NR_BcchToPdschConfig := f_NR_InitialiseBcchToPdschConfig(p_NR_CellId,p_BroadcastAllSI); //@sic R5s200703 sic@
  
    //When UE is in connected mode, short message will be sent during a complete modification period
    //Add a longer processing delay to current SFN
    if (p_UE_State == RRC_CONNECTED and not(pc_ETWS_NR or pc_CMAS_NR)) {v_ProcessingDelay := tsc_NR_SfnDelayConnected}

    //Get the current SFN and subframe
    v_Timing := f_NR_GetCurrentTiming(p_NR_CellId);
        
    //Add processing delay to current SFN - HSFN not used
    v_Timing_SFN := v_Timing;
    v_Timing_SFN.SFN.Number := (v_Timing.SFN.Number + v_ProcessingDelay) mod 1024;
    // Calculate the SFN of the next Modification Period
    v_StartNextModPeriod := v_Timing_SFN;
    v_StartNextModPeriod.SFN.Number := (v_Timing_SFN.SFN.Number + (v_ModificationPeriodFrames -(v_Timing_SFN.SFN.Number mod v_ModificationPeriodFrames))) mod 1024;
    //Set Subframe and slot to 0, i.e. start of the modification period
    v_StartNextModPeriod.Subframe.Number := 0;
    v_StartNextModPeriod := f_NR_SubFrameTiming_SetSlot(v_StartNextModPeriod, 0, v_SCS);
    
    if (not p_ShortMessageFlag) { //Short Msg Indication not to be sent
      v_TimeOfSysinfoModification := v_StartNextModPeriod;
    } else {
      v_TimeOfShortMessage := v_StartNextModPeriod;
      v_StartNextModPeriod.SFN.Number := (v_StartNextModPeriod.SFN.Number + v_ModificationPeriodFrames) mod 1024;
      v_TimeOfSysinfoModification := v_StartNextModPeriod;
      f_NR_ShortMessageIndication_SysinfoMod(p_NR_CellId, v_TimeOfShortMessage, p_UE_State);
    }
    f_NR_SS_ConfigureSysinfo (p_NR_CellId, cs_TimingInfo_SFNOnly(v_TimeOfSysinfoModification.SFN.Number), v_NR_BcchToPdschConfig);
    return v_TimeOfSysinfoModification;
  }

After change:
  function f_NR_ModifySysinfo(NR_CellId_Type p_NR_CellId,
                              boolean p_ShortMessageFlag := true,
                              NR_RRC_STATE_Type p_UE_State := RRC_IDLE,
                              boolean p_BroadcastAllSI := false
                              )
    runs on NR5GC_PTC return SubFrameTiming_Type
  {
    //Note: in INACTIVE state UE may have a different DRX cycle - that is not needed so far
    var SubFrameTiming_Type     v_Timing;
    var SubFrameTiming_Type     v_TimeOfShortMessage;
    var SubFrameTiming_Type     v_TimeOfSysinfoModification;
    var SubFrameTiming_Type     v_Timing_SFN;
    var SubFrameTiming_Type     v_StartNextModPeriod;
    var integer v_ModificationPeriodFrames := f_NR_CalculateModificationPeriod (p_NR_CellId);
    var integer v_ProcessingDelay := tsc_NR_SfnDelay; //For IDLE and INACTIVE state
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_NR_CellId);
    var template(omit) NR_BcchToPdschConfig_Type v_NR_BcchToPdschConfig := f_NR_InitialiseBcchToPdschConfig(p_NR_CellId,p_BroadcastAllSI); //@sic R5s200703 sic@
  
    //When UE is in connected mode, short message will be sent during a complete modification period
    //Add a longer processing delay to current SFN
    if (p_UE_State == RRC_CONNECTED and not(pc_ETWS_NR or pc_CMAS_NR)) {v_ProcessingDelay := tsc_NR_SfnDelayConnected}

    //Get the current SFN and subframe
    v_Timing := f_NR_GetCurrentTiming(p_NR_CellId);
        
    //Add processing delay to current SFN - HSFN not used
    v_Timing_SFN := v_Timing;
    v_Timing_SFN.SFN.Number := (v_Timing.SFN.Number + v_ProcessingDelay) mod 1024;
    // Calculate the SFN of the next Modification Period
    v_StartNextModPeriod := v_Timing_SFN;
    v_StartNextModPeriod.SFN.Number := (v_Timing_SFN.SFN.Number + (v_ModificationPeriodFrames -(v_Timing_SFN.SFN.Number mod v_ModificationPeriodFrames))) mod 1024;
    //Set Subframe and slot to 0, i.e. start of the modification period
    v_StartNextModPeriod.Subframe.Number := 0;
    v_StartNextModPeriod := f_NR_SubFrameTiming_SetSlot(v_StartNextModPeriod, 0, v_SCS);
    
    if (not p_ShortMessageFlag) { //Short Msg Indication not to be sent
      v_TimeOfSysinfoModification := v_StartNextModPeriod;
    } else {
      v_TimeOfShortMessage := v_StartNextModPeriod;
      v_StartNextModPeriod.SFN.Number := (v_StartNextModPeriod.SFN.Number + v_ModificationPeriodFrames) mod 1024;
      v_TimeOfSysinfoModification := v_StartNextModPeriod;
      f_NR_ShortMessageIndication_SysinfoMod(p_NR_CellId, v_TimeOfShortMessage, p_UE_State, -, v_ModificationPeriodFrames);
    }
    f_NR_SS_ConfigureSysinfo (p_NR_CellId, cs_TimingInfo_SFNOnly(v_TimeOfSysinfoModification.SFN.Number), v_NR_BcchToPdschConfig);
    return v_TimeOfSysinfoModification;
  }


