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1 [bookmark: _Toc122434485][bookmark: _Toc96328737]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 8.1.5.9.1 which is part of the NR5GC test suite in iWD_TTCN3-B2020-09_D21wk49.
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log file(s) is (are) provided as evidence. 
Contact:	Parikshit Bhise
	parikshit.bhise@rohde-schwarz.com 
	
1. [bookmark: _Toc96328738]Verification Test Summary 
Test Case: 	8.1.5.9.1.NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D21wk49
[bookmark: _Hlk37919671]System Simulator used:	R&S® 5G Protocol Conformance Test platform
UE used:	MediaTek MT6983
Verification Status:	PASS

[bookmark: _Toc122434488][bookmark: _Toc295288959]

2 [bookmark: _Toc96328739]Corrections required
2.1 [bookmark: _Toc96328740][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]f_TC_8_1_5_9_1_NR5GC
	Function name
	f_TC_8_1_5_9_1_NR5GC

	Reason for change
	In step 7 the test case turns off NR Cell 1 while the UE is in RRC connected state on NR Cell 1. In step 9 (after 1s (T310 expiry) ) the test case turns on NR Cell 1.

During this time both T310 and T311(set to 1s) expire and the UE goes to RRC IDLE state.

In step 10 it is expected the the UE attempts to re-establish the RRC connection but since the UE already has been in RRC IDLE for about 2s that will not happen

	Summary of change
	Increased the T311 value

	TTCN module
	RRC_Others_NR5GC

	MCC160 Comment
	Accepted, conditional to approval of corresponding prose CR.




Before Change:
	function f_TC_8_1_5_9_1_NR5GC() runs on NR5GC_PTC
  {// RACS / UL Message Segment transfer / UECapabilityInformation

    f_NR5GC_Init(NR_1);
  
    // Create and configure cell
    f_NR_CellConfig_Def(nr_Cell1);

    // Preamble: according to TS 38.508-1, clause 4.4A.2 Table 4.4A.2-1
    f_NR5GC_Preamble (nr_Cell1, STATE_CONNECTED_3A);

    f_NR_TestBody_Set(true);
    f_TC_8_1_5_9_1_NR5GC_TestBody();
    f_NR_TestBody_Set(false);

    // Switch/Power off UE
    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);
  } //end of f_TC_8_1_5_9_1_NR5GC




After Change:
	function f_TC_8_1_5_9_1_NR5GC() runs on NR5GC_PTC
  {// RACS / UL Message Segment transfer / UECapabilityInformation

    f_NR5GC_Init(NR_1);
      
    f_NR_Set_RLF_TimersAndConstants_t311(nr_Cell1); //WA#
  
    // Create and configure cell
    f_NR_CellConfig_Def(nr_Cell1);

    // Preamble: according to TS 38.508-1, clause 4.4A.2 Table 4.4A.2-1
    f_NR5GC_Preamble (nr_Cell1, STATE_CONNECTED_3A);

    f_NR_TestBody_Set(true);
    f_TC_8_1_5_9_1_NR5GC_TestBody();
    f_NR_TestBody_Set(false);

    // Switch/Power off UE
    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);
  } //end of f_TC_8_1_5_9_1_NR5GC





2.2 [bookmark: _Toc96328741]f_TC_8_1_5_9_1_NR5GC_TestBody
	Function name
	f_TC_8_1_5_9_1_NR5GC_TestBody

	Reason for change
	1. According to TS 38.323, the maximum supported size of a PDCP SDU is 9000 bytes. Hence, the lengthof of all received segments should be compared against 9000 bytes rather than 18432 bytes

2. According to 38.331, the received segments are part of the UL-DCCH-Message:

rrc-MessageSegmentContainer
Includes a segment of the encoded UL DCCH message. The size of the included segment in this container should be small enough that the resulting encoded RRC message
PDU is less than or equal to the PDCP SDU size limit.
Hence, the decode of the segments should be done for the UL-DCCH_Messaget Type rather than UE_NR_Capability

3. According to the Prose, at Step 5, SS should transmit periodic UL grants (80∙2μ+1+TDL) slots after step 4a3. This should be translated correctly in TTCN to be able to transmit UL grants every 10 Slots.

4. According to the Prose, SS has to wait for T310 expiry before switching on NR Cell 1 again. T310 is of duration 1s, hence f_Delay should be for 1s rather than 1000s

	Summary of change
	1. Corrected the lengthof comparison against 9000 bytes

2. Used the corrected type to decode the received UL Segments, new function introduced for this.

3. Used the correct template to be able to transmit the UL grants every 10 slots as well corrected the function fl_CalculateTiming_8_1_5_9_1 to satisfy the (80∙2μ+1+TDL) slots after step 4a3

4. Corrected the f_Delay parameter to use 1.0 rather than 1000.0

	TTCN module
	RRC_Others_NR5GC

	MCC160 Comment
	1. Accepted. 
Value created as constant in module CommonDefs to be reused in functions f_TC_8_1_5_9_1_NR5GC_TestBody and fl_NR_TxUECapEnquiry_RxUECapabilityInformation
    const integer tsc_Max_NR_PDCP_SDU_size  := 9000;  // TS38.323 cl. 4.3.1
Similarly, maximum supported size of a PDCP SDU in EUTRA is 8188 bytes and following constant is created in module CommonDefs for function f_EUTRA_GetCaps and function f_EUTRA38_TxUECapEnquiry_RxUECapabilityInformation_TP2 
const integer tsc_Max_LTE_PDCP_SDU_size  := 8188; // TS36.323 cl. 4.3.1
2. Accepted but prose should be corrected in Table 8.1.5.9.1.3.3-5
3. Not needed. The proposed template is equivalent to the one used.
4. Accepted.



Before Change:
	function f_TC_8_1_5_9_1_NR5GC_TestBody() runs on NR5GC_PTC
   { // @sic R5s200933 R5-204456 R5-216276 sic@

      <<SKIPPED CODE>>
 
     // Decode and store the UE-CapabilityRAT-Container
    if (v_Completed_AllSegments){ //UECapabilityInformation Rx. on segments
        if (lengthof(v_Rx_SegmentOct) < 18432) { //<9K
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "UE segmented the UECapabilityInformation message being smaller than Max PDCP SDU size");
      }
      f_NR_DecodeNrCapMsg(v_Rx_SegmentOct);
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2a1");
    }

    <<SKIPPED CODE>>

    //@siclog "Step 4a4" siclog@
    //The SS transmits periodic grant from (80*2microsec+1+TDL) slots after step 4a3 to schedule PUSCH till the ULDedicatedMessageSegment at step 4a5 is received.
    v_TimingInfoStep4a4 := fl_CalculateTiming_8_1_5_9_1(v_TimingInfoStep4a3);
    f_NR_ULGrantConfiguration_StartPeriodicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingInfoStep4a4), valueof (cs_NR_ResourceAllocationDef), 10); //periodic grant every 10ms
    
    <<SKIPPED CODE>>

    //@siclog "Step 4a6" 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 4a7" siclog@
    // Wait for T310 to expire
    f_Delay(1000.0);
    
    //@siclog "Step 4a8" 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);

    <<SKIPPED CODE>>




After Change:
	function f_TC_8_1_5_9_1_NR5GC_TestBody() runs on NR5GC_PTC
   { // @sic R5s200933 R5-204456 R5-216276 sic@

      <<SKIPPED CODE>>
 
     // Decode and store the UE-CapabilityRAT-Container
    if (v_Completed_AllSegments){ //UECapabilityInformation Rx. on segments
        if (lengthof(v_Rx_SegmentOct) < 9000) { //<9K //WA#
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "UE segmented the UECapabilityInformation message being smaller than Max PDCP SDU size");
      }
      f_NR_DecodeULDcchMsg(v_Rx_SegmentOct); //WA#
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2a1");
    }

    <<SKIPPED CODE>>

    //@siclog "Step 4a4" siclog@
    //The SS transmits periodic grant from (80*2microsec+1+TDL) slots after step 4a3 to schedule PUSCH till the ULDedicatedMessageSegment at step 4a5 is received.
    v_TimingInfoStep4a4 := fl_CalculateTiming_8_1_5_9_1(v_TimingInfoStep4a3);
    f_NR_ULGrantConfiguration_Start(nr_Cell1, cs_TimingInfo_NR(v_TimingInfoStep4a4), -, cs_NR_FreqDomainSchedulExplicitUL_Def, -, cs_UL_GrantConfig_ContPeriodic(10));
    
    <<SKIPPED CODE>>

    //@siclog "Step 4a6" 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 4a7" siclog@
    // Wait for T310 to expire
    f_Delay(1.0);
    
    //@siclog "Step 4a8" 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);

    <<SKIPPED CODE>>






New Function:
	function f_NR_DecodeULDcchMsg(octetstring p_Octetstring)
  {
    var UL_DCCH_Message v_UL_Dcch_Msg;
    var bitstring v_Bitstring := oct2bit(p_Octetstring);
    var integer v_Result := decvalue(v_Bitstring, v_UL_Dcch_Msg);
    if (v_Result != 0) {
      FatalError(__FILE__, __LINE__, "UE NR Capability cannot be decoded");
    }
  }



2.3 [bookmark: _Toc96328742]fl_CalculateTiming_8_1_5_9_1
	Function name
	fl_CalculateTiming_8_1_5_9_1

	Reason for change
	According to the Prose, at Step 5, SS should transmit periodic UL grants (80∙2μ+1+TDL) slots after step 4a3. This should be translated correctly in TTCN to be able to transmit UL grants every 10 Slots as well as calculating the TDL slots accurately

	Summary of change
	Corrected fl_CalculateTiming_8_1_5_9_1 to satisfy the (80∙2μ+1+TDL) slots after step 4a3

	TTCN module
	RRC_Others_NR5GC

	MCC160 Comment
	Accepted in principle but the proposed solution doesn’t work for other configurations or when the DL happens in subframe 7. See proposed implementation below.  



Before Change:
	function fl_CalculateTiming_8_1_5_9_1(SubFrameTiming_Type p_TimingInfoStep4a3) runs on NR_BASE_PTC return SubFrameTiming_Type
  {
    var SubFrameTiming_Type v_TimingInfo; //Step 4a4
    var SubcarrierSpacing v_SubcarrierSpacing := f_NR_CellInfo_GetSCS(nr_Cell1);
    var integer v_SlotsNumberPerSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1);
    var integer v_TimingSlots;
    var integer v_Timing2Slots;
    var integer v_TDL;

    v_TimingInfo := f_NR_GetNextSendOccasion_DL(nr_Cell1);
    v_TimingSlots := f_NR_ConvertTiming_To_TimingInSlots(p_TimingInfoStep4a3, v_SlotsNumberPerSubframe);
    select(v_SubcarrierSpacing) {
        case(kHz15) {
            if (not(f_NR_CellInfo_GetIsFDD(nr_Cell1))) {
                if (p_TimingInfoStep4a3.SFN.Number == 2) {
                    v_TDL := 3;
                }else {
                    v_TDL := 4;
                }
            }
        }
        case else { v_TDL := 1; }
    }
    v_Timing2Slots := v_TimingSlots + 80*v_SlotsNumberPerSubframe + 1 + v_TDL;
    v_TimingInfo := f_NR_ConvertTimingInSlots_To_Timing(v_Timing2Slots, v_SubcarrierSpacing, v_SlotsNumberPerSubframe);
    
    return v_TimingInfo;
  }




After Change:
	function fl_CalculateTiming_8_1_5_9_1(SubFrameTiming_Type p_TimingInfoStep4a3) runs on NR_BASE_PTC return SubFrameTiming_Type
  {
    var SubFrameTiming_Type v_TimingInfo; //Step 4a4
    var SubcarrierSpacing v_SubcarrierSpacing := f_NR_CellInfo_GetSCS(nr_Cell1);
    var integer v_SlotsNumberPerSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1);
    var integer v_Nslots := 80*v_SlotsNumberPerSubframe + 1;  
    var integer v_TimingSlots;
    var integer v_Timing2Slots;
    var integer v_TDL;

    //REMOVED v_TimingInfo := f_NR_GetNextSendOccasion_DL(nr_Cell1); WA#
    v_TimingSlots := f_NR_ConvertTiming_To_TimingInSlots(p_TimingInfoStep4a3, v_SlotsNumberPerSubframe);
    select(v_SubcarrierSpacing) {
        case(kHz15) {
            if (not(f_NR_CellInfo_GetIsFDD(nr_Cell1))) {
                if (p_TimingInfoStep4a3.SFN.Number == 2) {
                    v_TDL := 3;
                }else {
                    v_TDL := 4;
                }
            }
        }
        case else { v_TDL := (4 - (v_TimingSlots + v_Nslots) mod 10) mod 10; }
    }
    v_Timing2Slots := v_TimingSlots + v_Nslots + v_TDL;
    v_TimingInfo := f_NR_ConvertTimingInSlots_To_Timing(v_Timing2Slots, v_SubcarrierSpacing, v_SlotsNumberPerSubframe);
    
    return v_TimingInfo;
  }



MCC160 proposed changes
	   function fl_CalculateTiming_8_1_5_9_1(SubFrameTiming_Type p_TimingInfoStep4) runs on NR_BASE_PTC return SubFrameTiming_Type
  { // @sic R5s220330 sic@
    var SubFrameTiming_Type v_TimingInfo; //Step 5
    var SubcarrierSpacing v_SubcarrierSpacing := f_NR_CellInfo_GetSCS(nr_Cell1);
    var integer v_SlotsNumberPerSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1);
    var integer v_Nslots := 80*v_SlotsNumberPerSubframe + 1;
    var integer v_TimingSlots;
    var integer v_Timing2Slots;
    var integer v_TDL;

    v_TimingSlots := f_NR_ConvertTiming_To_TimingInSlots(p_TimingInfoStep4, v_SlotsNumberPerSubframe);
    select(v_SubcarrierSpacing) {
        case(kHz15) {
            v_TDL := (5-(v_TimingSlots + v_Nslots)mod 10 )mod 5; //UL grant at slots#0 or 5
        }
        case(kHz30) {
            v_TDL := (4-(v_TimingSlots + v_Nslots)mod 20 )mod 10; //UL grant at slots#4 or 14
        }
        case(kHz120) {
            v_TDL := (5-(v_TimingSlots + v_Nslots)mod 80 )mod 80; //UL grant at slots#0/5/10/15/20/25/30...75
        }  /
    }/
    v_Timing2Slots := v_TimingSlots + v_Nslots + v_TDL;
    v_TimingInfo := f_NR_ConvertTimingInSlots_To_Timing(v_Timing2Slots, v_SubcarrierSpacing, v_SlotsNumberPerSubframe);
    
    return v_TimingInfo;
  }




2.4 Additional MCC160 changes
	Function name
	f_NR_8_1_5_9_1_Steps3a1_4a1, f_TC_8_1_5_9_1_NR5GC_TestBody

	Reason for change
	Step numbers are aligned to the prose

	Summary of change
	f_NR_8_1_5_9_1_Steps3a1_4a1 renamed to f_NR_8_1_5_9_1_Steps2b2_2b7
v_TimingInfoStep4a3 renamed to v_TimingInfoStep4
v_TimingInfoStep4a4 renamed to v_TimingInfoStep5

	TTCN module
	RRC_Others_NR5GC








1. [bookmark: _Toc54888065][bookmark: _Toc96328743][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]Branches executed
This NR5GC TC was executed in 5GS Stand Alone mode (Option 2) on NR Primary Band “n78” using NEA1/NIA1  algorithms.

4 [bookmark: _Toc96328744]Execution Log Files 
4.1 [bookmark: _Toc96328745]MediaTek MT6983 UE
The MediaTek MT6983 UE passed this test case on R&S® 5G Protocol Conformance Test platform. The documentation below is enclosed as evidence of the successful test case run [1]:
Test case execution log file:
TC_8_1_5_9_1_NR5GC_MTK.log
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
In the log file the complete test case execution as well as the PICS/PIXIT parameter settings can be seen. All TLI events are presented and message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log file.
5 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc96328746]References
	[1]
	R5s220331:   Supporting information for addition of NR5GC test case 8.1.5.9.1




