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	Reason for change:
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1. [bookmark: _Toc122434485][bookmark: _Toc75963323][bookmark: _Toc116566877]Overview
This document lists all the changes needed to correct issues in the ATS iWD-TTCN3-B2020-09_D22wk37 related to the title of this CR.
[bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc75963324]Contact:	Kalahasti, Narendra
	Narendra.Kalahasti@anritsu.com
1. [bookmark: _Toc116566878]Corrections required
Note: Change 2.1 and Change 2.2.1 in R5s221130[1] are also required for this test case.
1. [bookmark: _Toc54888063][bookmark: _Toc93508300][bookmark: _Toc116566879]Change 1
	Function name
	function f_TC_8_1_5_9_1_NR5GC_TestBody()

	Reason for change
	Step 5 states that UL grants must be sent every 10 slots only until after the first ulDedicatedMessageSegment is received. This means that SS must be able to (1) concatentate the UL RLC segments, (2) decode ulDedicatedMessageSegment, then (3) execute the function to stop UL Grants – all within 10 slots. Otherwise, more UL grants could be sent even after receiving the 1st ulDedicatedMessageSegment. 

If the 2nd ulDedicatedMessageSegment is small enough to fit in one PUSCH transmission, as is the case when using predefined UE Capability container in TS38.509 Annex A.1, then one extra UL Grant would cause the TC to fail.

	Summary of change
	Update Step 5 to send only 15 UL grants periodically. 

In both FR1 and FR2, default UL grant (LRBs = 24, IMCS = 9 as per TS 38.523-3 Table 7.1.2.3.3-1) with dmrs-AdditionalPosition=0 or 1 (Table B.2.1.1-1 or B.2.1.2-1) is 4992 (624 bytes).

As per TS 38.509 Annex A.1, UEcapabilityInformation size at step 6 would be 591(NR) +  8999(EUTRA_NR) bytes = 9590. This would require 16 grants to receive both ulDedicatedMessageSegment.

Sending 15 grants is chosen to receive one ulDedicatedMessageSegment only as maximum PDCP SDU size 9000 bytes. PDCP is segmented into several RLC Segments. Each MAC TB corresponding one RLC Segment contains 3 bytes of MAC header + 2 bytes of Short BSR + 4 bytes of RLC Header(12-bit with SO) + Payload of Segmented RLC SDU. Additional 9 bytes are required for Headers/MAC CE in each RLC segment. 15 grants provide (15*624=9360) which is sufficient to accommodate 9000 bytes and MAC-I, RLC/MAC header and MAC CE for BSR.

Note: An associated prose CR on 38.523-1 will be raised at RAN5#97

	TTCN module
	RRC_Others_NR5GC.ttcn

	MCC160 Comment
	Accepted, conditional to approval of prose CR at RAN5#97



Before Change:
	function f_TC_8_1_5_9_1_NR5GC_TestBody() runs on NR5GC_PTC
   { // @sic R5s200933 R5-204456 R5-216276 sic@
    var NR_SRB_COMMON_IND v_ReceivedAspForUeCapabilityInfo;
    var NR_SRB_COMMON_IND v_Received_DedicatedMessageSegment;
    var octetstring v_Rx_SegmentOct := ''O;
    var boolean v_Completed_AllSegments := false;
    var ULDedicatedMessageSegment_r16_IEs.segmentNumber_r16 v_MessageSegmentRx := 0; //INTEGER (0..15)
    var template(value) FreqBandList v_FreqBandList := f_NR_Build_FreqBandList_MaxCap(tsc_ListFreqBandIndicator); // Acc. Table 8.1.5.9.1.3.3-3
    var octetstring v_EncodeCapRequestNR := bit2oct(encvalue(cs_38508_UECapabilityRequestFilterNR(v_FreqBandList)));
    var template (value) UE_CapabilityRAT_RequestList v_CapRAT_RequestList:= {cs_UE_CapabilityRAT_Request(nr, v_EncodeCapRequestNR), cs_UE_CapabilityRAT_Request(eutra_nr, v_EncodeCapRequestNR)};  //@sic R5-223425 sic@
    var octetstring v_EncodeUECapabilityEnquiry_v1560_RACS := bit2oct(encvalue(cs_UECapabilityEnquiry_v1560_RACS));
    var template (value) NR_CellPowerList_Type v_CellPowerList_AtT1 := {cs_NR_CellPower(nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE)};
    var template (value) NR_CellPowerList_Type v_CellPowerList_AtT2 := {cs_NR_CellPower(nr_Cell1, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2)};
    var SubFrameTiming_Type v_TimingInfoStep4;  //Step 4
    var SubFrameTiming_Type v_TimingInfoStep5;  //Step 5
    
    timer t_Watchdog := 5.0;
    
    //@siclog "Step 1" siclog@
    // The SS transmits a UECapabilityEnquiry message to enquire max capability and with rrc-segAllowed-r16 set to enabled.
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(nr_Cell1, -, cs_38508_UECapabilityEnquiryMultipleEntries(tsc_NR_RRC_TI_Def, v_CapRAT_RequestList, v_EncodeUECapabilityEnquiry_v1560_RACS))); //@sic R5-223425 sic@
    // IF UE's encoded UECapabilityInformation message >= Max PDCP SDU size then step 2a1 will be performed else step 2b1 will be performed
    alt {
      // EXCEPTION: Step 2a1 is repeated a maximum of 16 times or till rrc-MessageSegmentType-16 IE within the UlDedicatedMessageSegment message indicates rrc-MessageSegmentType-r16 = lastSegment
      [] SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell1, cr_38508_ULDedicatedMessageSegment_r16(cr_ULDedicatedMessageSegment_r16(v_MessageSegmentRx))) ) -> value v_Received_DedicatedMessageSegment
        {
          if (v_Received_DedicatedMessageSegment.Signalling.Rrc.Dcch.message_.messageClassExtension.c2.ulDedicatedMessageSegment_r16.criticalExtensions.ulDedicatedMessageSegment_r16.rrc_MessageSegmentType_r16 == lastSegment){ // no more segments to receive
            v_Completed_AllSegments := true;
            v_Rx_SegmentOct := v_Rx_SegmentOct & v_Received_DedicatedMessageSegment.Signalling.Rrc.Dcch.message_.messageClassExtension.c2.ulDedicatedMessageSegment_r16.criticalExtensions.ulDedicatedMessageSegment_r16.rrc_MessageSegmentContainer_r16;   //compact last message
          }
          else { // notLastSegment received
            if (v_MessageSegmentRx == 15) {
              f_NR_SetVerdictFailOrInconc(__FILE__,__LINE__, "Step 2a1: Received a notLastSegment as 16th segment from the UE");
            }
            v_MessageSegmentRx := v_MessageSegmentRx + 1;
            v_Rx_SegmentOct := v_Rx_SegmentOct & v_Received_DedicatedMessageSegment.Signalling.Rrc.Dcch.message_.messageClassExtension.c2.ulDedicatedMessageSegment_r16.criticalExtensions.ulDedicatedMessageSegment_r16.rrc_MessageSegmentContainer_r16;   //compact message
            repeat;
          }
        }
      //Step 2b1: Check: Does the UE transmit a UECapabilityInformation message including UE radio access capability information as per the ue-CapabilityRequest variable?
      [] SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell1, cr_38508_UeCapabilityInformation(tsc_NR_RRC_TI_Def,
                                                                                       {cr_UE_CapabilityRAT_Container_NR(nr), cr_UE_CapabilityRAT_Container_NR(eutra_nr)}))) -> value v_ReceivedAspForUeCapabilityInfo
        {
          if (v_MessageSegmentRx>0) {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "UE radio access capability information received after a segment"); // VerdictFail case: step 2b1 is mutually exclusive with 2ax
          }
          f_NR_8_1_5_9_1_Steps2b2_2b7(); //@sic R5s220330 sic@
        }
    };//end alt
        
    // Decode and store the UE-CapabilityRAT-Container
    if (v_Completed_AllSegments){ //UECapabilityInformation Rx. on segments
      if (lengthof(v_Rx_SegmentOct) < tsc_Max_NR_PDCP_SDU_size) { //<9000  @sic R5s220330 sic@
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "UE segmented the UECapabilityInformation message being smaller than Max PDCP SDU size");
      }
      f_NR_DecodeULDcchMsg(v_Rx_SegmentOct);  //@sic R5s220330 sic@
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2a1");
    }
    
    //@siclog "Step 3" siclog@
    // SS stops regular grant transmission upon scheduling request.
    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);
    
    //@siclog "Step 4" siclog@
    // The SS transmits a UECapabilityEnquiry message to enquire max capability and with rrc-segAllowed-r16 set to enabled.
    v_TimingInfoStep4 := f_NR_GetNextSendOccasion_DL(nr_Cell1);
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(nr_Cell1, cs_TimingInfo_NR(v_TimingInfoStep4), cs_38508_UECapabilityEnquiryMultipleEntries(tsc_NR_RRC_TI_Def, v_CapRAT_RequestList, v_EncodeUECapabilityEnquiry_v1560_RACS))); //@sic R5-223425 sic@

    //@siclog "Step 5" siclog@
    //The SS transmits periodic grant from (80*2microsec+1+TDL) slots after step 4 to schedule PUSCH till the ULDedicatedMessageSegment at step 6 is received.
    v_TimingInfoStep5 := fl_CalculateTiming_8_1_5_9_1(v_TimingInfoStep4);
    f_NR_ULGrantConfiguration_StartPeriodicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingInfoStep5), valueof (cs_NR_ResourceAllocationDef), 10); //periodic grant every 10ms
   
    //@siclog "Step 6" siclog@
    // The UE sends 1st segment of UECapabilityInformation message contained within the rrc-MessageSegmentContainer-r16 IE of the ULDedicatedMessageSegment message.
    SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell1, cr_38508_ULDedicatedMessageSegment_r16(cr_ULDedicatedMessageSegment_r16(0))));
    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep); // stop periodic grant
    
    //@siclog "Step 7" siclog@
    // The SS changes NR Cell 1 parameters according to the row "T1" in table 8.1.5.9.1.3.2-1/2 in order that the radio link quality of NR Cell 1 is degraded.
    f_NR_SetCellPowerList (v_CellPowerList_AtT1);
    
    //@siclog "Step 8" siclog@
    // Wait for T310 to expire
    f_Delay(1.0);  //@sic R5s220330 sic@
    
    //@siclog "Step 9" siclog@
    // The SS changes NR Cell 1 parameters according to the row "T2" in table 8.1.5.9.1.3.2-1/2.
    f_NR_SetCellPowerList (v_CellPowerList_AtT2);

    //@siclog "Step 10 - 12" siclog@
    f_NR5GC_RRCReestablishment_Def(nr_Cell1, nr_Cell1, ?);

    //@siclog "Step 13" siclog@
    // SS resumes regular UL grant transmission.
    f_NR_ULGrantConfiguration_Common(nr_Cell1, cs_TimingInfo_Now, -, -, cs_UL_GrantConfig_OnSR);
    
    //@siclog "Step 14" siclog@
    // Check: Upon successful completion of RRC re-establishment procedure, does the UE discards remaining segments of UECapabilityInformation message and
    // does not send any ULDedicatedMessageSegment message in the next 5 seconds?
    t_Watchdog.start;
    alt {
      [] t_Watchdog.timeout {
         f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 14");
       }
      [] SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell1, cr_38508_ULDedicatedMessageSegment_r16(cr_ULDedicatedMessageSegment_r16(?)))) {
         t_Watchdog.stop;
         f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Unexpected segment received");
       }
    }
  }



After Change:
	function f_TC_8_1_5_9_1_NR5GC_TestBody() runs on NR5GC_PTC
   { // @sic R5s200933 R5-204456 R5-216276 sic@
    var NR_SRB_COMMON_IND v_ReceivedAspForUeCapabilityInfo;
    var NR_SRB_COMMON_IND v_Received_DedicatedMessageSegment;
    var octetstring v_Rx_SegmentOct := ''O;
    var boolean v_Completed_AllSegments := false;
    var ULDedicatedMessageSegment_r16_IEs.segmentNumber_r16 v_MessageSegmentRx := 0; //INTEGER (0..15)
    var template(value) FreqBandList v_FreqBandList := f_NR_Build_FreqBandList_MaxCap(tsc_ListFreqBandIndicator); // Acc. Table 8.1.5.9.1.3.3-3
    var octetstring v_EncodeCapRequestNR := bit2oct(encvalue(cs_38508_UECapabilityRequestFilterNR(v_FreqBandList)));
    var template (value) UE_CapabilityRAT_RequestList v_CapRAT_RequestList:= {cs_UE_CapabilityRAT_Request(nr, v_EncodeCapRequestNR), cs_UE_CapabilityRAT_Request(eutra_nr, v_EncodeCapRequestNR)};  //@sic R5-223425 sic@
    var octetstring v_EncodeUECapabilityEnquiry_v1560_RACS := bit2oct(encvalue(cs_UECapabilityEnquiry_v1560_RACS));
    var template (value) NR_CellPowerList_Type v_CellPowerList_AtT1 := {cs_NR_CellPower(nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE)};
    var template (value) NR_CellPowerList_Type v_CellPowerList_AtT2 := {cs_NR_CellPower(nr_Cell1, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2)};
    var SubFrameTiming_Type v_TimingInfoStep4;  //Step 4
    var SubFrameTiming_Type v_TimingInfoStep5;  //Step 5
    
    timer t_Watchdog := 5.0;
    
    //@siclog "Step 1" siclog@
    // The SS transmits a UECapabilityEnquiry message to enquire max capability and with rrc-segAllowed-r16 set to enabled.
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(nr_Cell1, -, cs_38508_UECapabilityEnquiryMultipleEntries(tsc_NR_RRC_TI_Def, v_CapRAT_RequestList, v_EncodeUECapabilityEnquiry_v1560_RACS))); //@sic R5-223425 sic@
    // IF UE's encoded UECapabilityInformation message >= Max PDCP SDU size then step 2a1 will be performed else step 2b1 will be performed
    alt {
      // EXCEPTION: Step 2a1 is repeated a maximum of 16 times or till rrc-MessageSegmentType-16 IE within the UlDedicatedMessageSegment message indicates rrc-MessageSegmentType-r16 = lastSegment
      [] SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell1, cr_38508_ULDedicatedMessageSegment_r16(cr_ULDedicatedMessageSegment_r16(v_MessageSegmentRx))) ) -> value v_Received_DedicatedMessageSegment
        {
          if (v_Received_DedicatedMessageSegment.Signalling.Rrc.Dcch.message_.messageClassExtension.c2.ulDedicatedMessageSegment_r16.criticalExtensions.ulDedicatedMessageSegment_r16.rrc_MessageSegmentType_r16 == lastSegment){ // no more segments to receive
            v_Completed_AllSegments := true;
            v_Rx_SegmentOct := v_Rx_SegmentOct & v_Received_DedicatedMessageSegment.Signalling.Rrc.Dcch.message_.messageClassExtension.c2.ulDedicatedMessageSegment_r16.criticalExtensions.ulDedicatedMessageSegment_r16.rrc_MessageSegmentContainer_r16;   //compact last message
          }
          else { // notLastSegment received
            if (v_MessageSegmentRx == 15) {
              f_NR_SetVerdictFailOrInconc(__FILE__,__LINE__, "Step 2a1: Received a notLastSegment as 16th segment from the UE");
            }
            v_MessageSegmentRx := v_MessageSegmentRx + 1;
            v_Rx_SegmentOct := v_Rx_SegmentOct & v_Received_DedicatedMessageSegment.Signalling.Rrc.Dcch.message_.messageClassExtension.c2.ulDedicatedMessageSegment_r16.criticalExtensions.ulDedicatedMessageSegment_r16.rrc_MessageSegmentContainer_r16;   //compact message
            repeat;
          }
        }
      //Step 2b1: Check: Does the UE transmit a UECapabilityInformation message including UE radio access capability information as per the ue-CapabilityRequest variable?
      [] SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell1, cr_38508_UeCapabilityInformation(tsc_NR_RRC_TI_Def,
                                                                                       {cr_UE_CapabilityRAT_Container_NR(nr), cr_UE_CapabilityRAT_Container_NR(eutra_nr)}))) -> value v_ReceivedAspForUeCapabilityInfo
        {
          if (v_MessageSegmentRx>0) {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "UE radio access capability information received after a segment"); // VerdictFail case: step 2b1 is mutually exclusive with 2ax
          }
          f_NR_8_1_5_9_1_Steps2b2_2b7(); //@sic R5s220330 sic@
        }
    };//end alt
        
    // Decode and store the UE-CapabilityRAT-Container
    if (v_Completed_AllSegments){ //UECapabilityInformation Rx. on segments
      if (lengthof(v_Rx_SegmentOct) < tsc_Max_NR_PDCP_SDU_size) { //<9000  @sic R5s220330 sic@
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "UE segmented the UECapabilityInformation message being smaller than Max PDCP SDU size");
      }
      f_NR_DecodeULDcchMsg(v_Rx_SegmentOct);  //@sic R5s220330 sic@
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2a1");
    }
    
    //@siclog "Step 3" siclog@
    // SS stops regular grant transmission upon scheduling request.
    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);
    
    //@siclog "Step 4" siclog@
    // The SS transmits a UECapabilityEnquiry message to enquire max capability and with rrc-segAllowed-r16 set to enabled.
    v_TimingInfoStep4 := f_NR_GetNextSendOccasion_DL(nr_Cell1);
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(nr_Cell1, cs_TimingInfo_NR(v_TimingInfoStep4), cs_38508_UECapabilityEnquiryMultipleEntries(tsc_NR_RRC_TI_Def, v_CapRAT_RequestList, v_EncodeUECapabilityEnquiry_v1560_RACS))); //@sic R5-223425 sic@

    //@siclog "Step 5" siclog@
    //The SS transmits periodic grant from (80*2microsec+1+TDL) slots after step 4 to schedule PUSCH till the ULDedicatedMessageSegment at step 6 is received.
    v_TimingInfoStep5 := fl_CalculateTiming_8_1_5_9_1(v_TimingInfoStep4);
    //REMOVED f_NR_ULGrantConfiguration_StartPeriodicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingInfoStep5), valueof (cs_NR_ResourceAllocationDef), 10); //periodic grant every 10ms
    f_NR_ULGrantConfiguration_StartPeriodicCyclicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingInfoStep5), valueof (cs_NR_ResourceAllocationDef), 10, 15); //15 periodic grants every 10ms
    //@siclog "Step 6" siclog@
    // The UE sends 1st segment of UECapabilityInformation message contained within the rrc-MessageSegmentContainer-r16 IE of the ULDedicatedMessageSegment message.
    SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell1, cr_38508_ULDedicatedMessageSegment_r16(cr_ULDedicatedMessageSegment_r16(0))));
    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep); // stop periodic grant
    
    //@siclog "Step 7" siclog@
    // The SS changes NR Cell 1 parameters according to the row "T1" in table 8.1.5.9.1.3.2-1/2 in order that the radio link quality of NR Cell 1 is degraded.
    f_NR_SetCellPowerList (v_CellPowerList_AtT1);
    
    //@siclog "Step 8" siclog@
    // Wait for T310 to expire
    f_Delay(1.0);  //@sic R5s220330 sic@
    
    //@siclog "Step 9" siclog@
    // The SS changes NR Cell 1 parameters according to the row "T2" in table 8.1.5.9.1.3.2-1/2.
    f_NR_SetCellPowerList (v_CellPowerList_AtT2);

    //@siclog "Step 10 - 12" siclog@
    f_NR5GC_RRCReestablishment_Def(nr_Cell1, nr_Cell1, ?);

    //@siclog "Step 13" siclog@
    // SS resumes regular UL grant transmission.
    f_NR_ULGrantConfiguration_Common(nr_Cell1, cs_TimingInfo_Now, -, -, cs_UL_GrantConfig_OnSR);
    
    //@siclog "Step 14" siclog@
    // Check: Upon successful completion of RRC re-establishment procedure, does the UE discards remaining segments of UECapabilityInformation message and
    // does not send any ULDedicatedMessageSegment message in the next 5 seconds?
    t_Watchdog.start;
    alt {
      [] t_Watchdog.timeout {
         f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 14");
       }
      [] SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell1, cr_38508_ULDedicatedMessageSegment_r16(cr_ULDedicatedMessageSegment_r16(?)))) {
         t_Watchdog.stop;
         f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Unexpected segment received");
       }
    }
  }








