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	Reason for change:
	This CR aims to further modify alternative implementation suggested by MCC in R5s170792. Following problems were indentified in MCC’s alternative implementation of function f_NBIOT_UE_PageSysinfoMod :
1. When notification of sysinfo change is supposed to be for eDRX, then such implementation would calculate paging occasion (PO) as if it was legacy DRX, i.e. without calculation of paging hyperframe (PH) acc. 36.304 cl. 7.3 in which UE is awake while being in eDRX mode. In some cases the calculated PO can result in HSFN which does not belong to PH and conformant UE will miss such notification.
2. When notification of sysinfo change is supposed to be for legacy DRX,  then in some test cases which are calling this function, the PO is actually not calculated prior calling this function (as opposed to the comment in the code). In these cases it is usually BCCH modification boundary which is calculated beforehand and not the PO. Obviously, this can lead in UE missing the notification too.

	
	

	Summary of change:
	1. Changed f_NBIOT_UE_PageSysinfoMod so that for eDRX notification the PO and PH are calculated and so that for legacy DRX the PO is always calculated in this function without relying on pre-calculation before calling this function. 
Also when function is called for eDRX we suggest to implement a protection that without providing  eDRX value index the function will fall into legacy DRX calculation.
2. As a consequence of change 1, the function f_NBIOT_UE_PageSysinfoMod_eDRX is now calling the f_NBIOT_UE_PageSysinfoMod with eDRX value index.
3. In step 14 of TC 22.4.1 the f_NBIOT_UE_PageSysinfoMod is called with eDRX value index used in the test.
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	Other comments:
	


Change 1
	Function name
	f_NBIOT_UE_PageSysinfoMod

	Reason for change
	1. When notification of sysinfo change is supposed to be for eDRX, then such implementation would calculate paging occasion (PO) as if it was legacy DRX, i.e. without calculation of paging hyperframe (PH) acc. 36.304 cl. 7.3 in which UE is awake while being in eDRX mode. In some cases the calculated PO can result in HSFN which does not belong to PH and conformant UE will miss such notification.

2. When notification of sysinfo change is supposed to be for legacy DRX,  then in some test cases which are calling this function, the PO is actually not calculated prior calling this function (as opposed to the comment in the code). In these cases it is usually BCCH modification boundary which is calculated beforehand and not the PO. Obviously, this can lead in UE missing the notification too.

	Summary of change
	Changed f_NBIOT_UE_PageSysinfoMod so that for eDRX notification the PO and PH are calculated and so that for legacy DRX the PO is always calculated in this function without relying on pre-calculation before calling this function. 
Also when function is called for eDRX we suggest to implement a protection that without providing  eDRX value index the function will fall into legacy DRX calculation.



	TTCN module
	Common\NBIOT\NBIOT_Paging.ttcn

	MCC160 Comment
	Accepted in principle but implemented differently to avoid runtime errors. See MCC160 Implementation below


Before change

  function f_NBIOT_UE_PageSysinfoMod(NBIOT_CellId_Type p_CellId,

                                     SubFrameTiming_Type  p_StartSFN,

                                     template (omit)  NB_Paging_SystemInfoModification_Type p_SystemInfoModification := true_,

                                     template (omit)  NB_Paging_SystemInfoModification_eDRX_Type p_SystemInfoMod_eDRX := omit,

                                     template (omit)  B8_Type p_DirectIndication := omit)

    runs on NBIOT_PTC

  {

    var PCCH_Config_NB_r13 v_SI_Pcch_Configuration := f_NBIOT_CellInfo_GetPCCH_ConfigInSYSINFO(p_CellId);  // Derive DRX params from SYS Info

    var SubFrameTimingList_Type v_PoList;

    var template (value) SubFrameTiming_Type v_SubFrameTiming;

    if (isvalue (p_SystemInfoMod_eDRX)) { // eDRX @sic R5s170460 sic@ //Anritsu TTCN CR R5s170792 MCC

      // When UE is in IDLE mode: page UE at PF/PO calculated as per 36.304 cl 7

      // Calculate next Paging Occasion

      v_PoList := f_NBIOT_Calculate_PF_PO(p_StartSFN.SFN.Number, p_StartSFN.HSFN.Number, v_SI_Pcch_Configuration.defaultPagingCycle_r13, v_SI_Pcch_Configuration.nB_r13, px_IMSI_Def);
      // Calculate the subframe offset list

      // Page UE in each pagingCycle

      // The first offset is 0: the first reference time is the PagingOccassion

      v_SubFrameTiming := v_PoList[0];

    } else { // non-eDRX       

      v_SubFrameTiming := p_StartSFN; // already calculated the PO before calling this function

    }

    // Send Paging indicating SysinfoModification

    if (isvalue(p_DirectIndication)) {

      SYS.send(cas_NB_CellConfig_PagingSysinfoMod_DirectIndication_REQ(p_CellId, v_SubFrameTiming, p_DirectIndication));

    } else {

      SYS.send(cas_NB_CellConfig_PagingSysinfoMod_REQ(p_CellId, v_SubFrameTiming, omit, p_SystemInfoModification, p_SystemInfoMod_eDRX));

    }

  }

}
After change

    function f_NBIOT_UE_PageSysinfoMod(NBIOT_CellId_Type p_CellId,

                                     SubFrameTiming_Type  p_StartSFN,

                                     template (omit)  NB_Paging_SystemInfoModification_Type p_SystemInfoModification := true_,

                                     template (omit)  NB_Paging_SystemInfoModification_eDRX_Type p_SystemInfoMod_eDRX := omit,

                                     template (omit)  B8_Type p_DirectIndication := omit,

                                     integer          p_EDRXValue_Index := omit) 

    runs on NBIOT_PTC

  {

    var PCCH_Config_NB_r13 v_SI_Pcch_Configuration := f_NBIOT_CellInfo_GetPCCH_ConfigInSYSINFO(p_CellId);  // Derive DRX params from SYS Info

    var SubFrameTimingList_Type v_PoList;

    var template (value) SubFrameTiming_Type v_SubFrameTiming;

    if (isvalue ((p_SystemInfoMod_eDRX) and (p_EDRXValue_Index)) ) { //eDRX pagings cannot be calculated without eDRX index value

      // When UE is in IDLE mode: page UE at PF/PO calculated as per 36.304 cl 7

      // Calculate next Paging Occasion

      v_PoList := f_NBIOT_PO_List_eDRX (p_CellId, 1, p_EDRXValue_Index);
      // Calculate the subframe offset list

      // Page UE in each pagingCycle

      // The first offset is 0: the first reference time is the PagingOccassion

      v_SubFrameTiming := v_PoList[0];

    } else { // non-eDRX       

      v_PoList := f_NBIOT_Calculate_PF_PO(p_StartSFN.SFN.Number, p_StartSFN.HSFN.Number, v_SI_Pcch_Configuration.defaultPagingCycle_r13, v_SI_Pcch_Configuration.nB_r13, px_IMSI_Def);
      v_SubFrameTiming := v_PoList[0];

    }

    // Send Paging indicating SysinfoModification

    if (isvalue(p_DirectIndication)) {

      SYS.send(cas_NB_CellConfig_PagingSysinfoMod_DirectIndication_REQ(p_CellId, v_SubFrameTiming, p_DirectIndication));

    } else {

      SYS.send(cas_NB_CellConfig_PagingSysinfoMod_REQ(p_CellId, v_SubFrameTiming, omit, p_SystemInfoModification, p_SystemInfoMod_eDRX));

    }

  }

}
MCC160 Implementation
    function f_NBIOT_UE_PageSysinfoMod(NBIOT_CellId_Type p_CellId,

                                     SubFrameTiming_Type  p_StartSFN,

                                     template (omit)  NB_Paging_SystemInfoModification_Type p_SystemInfoModification := true_,

                                     template (omit)  NB_Paging_SystemInfoModification_eDRX_Type p_SystemInfoMod_eDRX := omit,

                                     template (omit)  B8_Type p_DirectIndication := omit,

                                     template (omit)  integer          p_EDRXValue_Index := omit) 

    runs on NBIOT_PTC

  {

    var PCCH_Config_NB_r13 v_SI_Pcch_Configuration := f_NBIOT_CellInfo_GetPCCH_ConfigInSYSINFO(p_CellId);  // Derive DRX params from SYS Info

    var SubFrameTimingList_Type v_PoList;

    var template (value) SubFrameTiming_Type v_SubFrameTiming;

    if (isvalue ((p_SystemInfoMod_eDRX) and isvalue(p_EDRXValue_Index)) ) { //eDRX pagings cannot be calculated without eDRX index value

      // When UE is in IDLE mode: page UE at PF/PO calculated as per 36.304 cl 7

      // Calculate next Paging Occasion

      v_PoList := f_NBIOT_PO_List_eDRX (p_CellId, 1, valueof(p_EDRXValue_Index));
      // Calculate the subframe offset list

      // Page UE in each pagingCycle

      // The first offset is 0: the first reference time is the PagingOccassion

      v_SubFrameTiming := v_PoList[0];

    } else { // non-eDRX       

      v_PoList := f_NBIOT_Calculate_PF_PO(p_StartSFN.SFN.Number, p_StartSFN.HSFN.Number, v_SI_Pcch_Configuration.defaultPagingCycle_r13, v_SI_Pcch_Configuration.nB_r13, px_IMSI_Def);
      v_SubFrameTiming := v_PoList[0];

    }

    // Send Paging indicating SysinfoModification

    if (isvalue(p_DirectIndication)) {

      SYS.send(cas_NB_CellConfig_PagingSysinfoMod_DirectIndication_REQ(p_CellId, v_SubFrameTiming, p_DirectIndication));

    } else {

      SYS.send(cas_NB_CellConfig_PagingSysinfoMod_REQ(p_CellId, v_SubFrameTiming, omit, p_SystemInfoModification, p_SystemInfoMod_eDRX));

    }

  }

}
Change 2
	Function name
	f_NBIOT_UE_PageSysinfoMod_eDRX

	Reason for change
	f_NBIOT_UE_PageSysinfoMod which is called from f_NBIOT_UE_PageSysinfoMod_eDRX needs to be called with eDRX value index due to change 1.

	Summary of change
	f_NBIOT_UE_PageSysinfoMod_eDRX is calling f_NBIOT_UE_PageSysinfoMod with eDRX value index.


	TTCN module
	Common\NBIOT\NBIOT_RRCSteps.ttcn

	MCC160 Comment
	Accepted


Before change

    function f_NBIOT_UE_PageSysinfoMod_eDRX(NBIOT_CellId_Type p_CellId,

                                          integer p_PTWLength_Index,

                                          integer p_EDRXValue_Index,

                                          template (omit)  NB_Paging_SystemInfoModification_eDRX_Type p_SystemInfoMod_eDRX := true_,

                                          template (omit)  B8_Type p_DirectIndication := omit)

    runs on NBIOT_PTC

 {

    var SubFrameTimingList_Type v_PoList;

    v_PoList := f_NBIOT_PO_List_eDRX (p_CellId, p_PTWLength_Index, p_EDRXValue_Index);

    f_NBIOT_UE_PageSysinfoMod( p_CellId, v_PoList[0], omit, p_SystemInfoMod_eDRX, p_DirectIndication);

 }  
After change

    function f_NBIOT_UE_PageSysinfoMod_eDRX(NBIOT_CellId_Type p_CellId,

                                          integer p_PTWLength_Index,

                                          integer p_EDRXValue_Index,

                                          template (omit)  NB_Paging_SystemInfoModification_eDRX_Type p_SystemInfoMod_eDRX := true_,

                                          template (omit)  B8_Type p_DirectIndication := omit)

    runs on NBIOT_PTC

 {

    var SubFrameTimingList_Type v_PoList;

    v_PoList := f_NBIOT_PO_List_eDRX (p_CellId, p_PTWLength_Index, p_EDRXValue_Index);

    f_NBIOT_UE_PageSysinfoMod( p_CellId, v_PoList[0], omit, p_SystemInfoMod_eDRX, p_DirectIndication, p_EDRXValue_Index);
 }  
Change 3
	Function name
	f_TC_22_4_1_NBIOT

	Reason for change
	f_NBIOT_UE_PageSysinfoMod which is called from in step 14 needs to be called with eDRX value index due to change 1.

	Summary of change
	In step 14 of TC 22.4.1 the f_NBIOT_UE_PageSysinfoMod is called with eDRX value index used in the test.

	TTCN module
	\NBIOT\22_4\NBIOT_RRC_Paging.ttcn

	MCC160 Comment
	Accepted


Before change

  function f_TC_22_4_1_NBIOT() runs on NBIOT_PTC
...

    //@siclog "Step 14" siclog@

    // The SS indicates a systemInfoModification using Direct Indication Information with bit 2 set as 1

    v_CurrentTime := f_NBIOT_ModifySysinfo(nbiot_Cell1, false); // Send Paging message in next step

    f_NBIOT_UE_PageSysinfoMod(nbiot_Cell1, v_CurrentTime, omit, true_, '00000010'B); // Direct Indication SystemInfoModification see TS36.331 Table 6.7.5-1: Direct Indication information

After change

    function f_TC_22_4_1_NBIOT() runs on NBIOT_PTC
...

    //@siclog "Step 14" siclog@

    // The SS indicates a systemInfoModification using Direct Indication Information with bit 2 set as 1

    v_CurrentTime := f_NBIOT_ModifySysinfo(nbiot_Cell1, false); // Send Paging message in next step

    f_NBIOT_UE_PageSysinfoMod(nbiot_Cell1, v_CurrentTime, omit, true_, '00000010'B, 5); // Direct Indication SystemInfoModification see TS36.331 Table 6.7.5-1: Direct Indication information

