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[bookmark: _Toc122434485][bookmark: _Toc108004478]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of NB-IoT NTN test case 22.3.2.7a which is part of the NBIOT test suite in iwd-TTCN3-B2022-09_D23wk37.
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 
	
0. Verification Test Summary 
Test Case: 	22_3_2_7a_NBIOT
ATS Version:	iwd-TTCN3-B2022-09_D23wk37
System Simulator used:	R&S® CMW 500 Protocol Conformance Test platform
UE used:	MediaTek MTK 6825, Qualcomm 9205S
Verification Status:	PASS



[bookmark: _Toc493251607]Corrections required for test case 22.3.2.7a
[bookmark: _Toc146283886]Correction to fl_TC_22_3_2_7_and7a_TestBody
	Function name
	fl_TC_22_3_2_7_and7a_TestBody

	Reason for change
	The grant at Step 8 is being sent out before Step 7 data is being transmitted.

	Summary of change
	Updated the timing for Step 8 to be based on v_SubFrameTimingTa (Step7)

	TTCN module
	NBIOT_RLC_Common

	MCC160 Comment
	



Before Change:
	function fl_TC_22_3_2_7_and7a_TestBody(inout RLC_SS_State p_RLC_Rec,
                                         boolean p_NTN := false) runs on NBIOT_PTC
  {
…
…
…
// values of Search Space Increments in TC 22_3_2_7 in the order of use
    v_SearchSpaceIncr := {1, // step 1
                          2, // step 1
                          3, // step 1
                          5, // step 2
                          1, // step 7
                          2, // step 8
                          6, // step 11
                          9, // step 12
                          10}; // step 14
    // values of Search Space Increments in TC 22_3_2_7a in the order of use (steps 7 and 8 differing !)
    // as per @sic R5s230535 sic@ resp @sic R5-235470 sic@
    v_SearchSpaceIncr_NTN := {1, // step 1
                              1 + v_SearchSpaceInc, // step 1
                              1 + 2*v_SearchSpaceInc, // step 1
                              1 + 4*v_SearchSpaceInc, // step 2 aliged to the prose not the TTCN CR !
                              v_SearchSpaceInc,// step 7
                              1 + v_SearchSpaceInc,// step 8
                              1, // step 11
                              1 + v_SearchSpaceInc, // step 12
                              1 + 2*v_SearchSpaceInc}; // step 14

    if (v_NTN) {v_SearchSpaceIncr := v_SearchSpaceIncr_NTN;};

    //@siclog "Step 1" siclog@
    //The SS transmits 3 AMD PDUs with SN=0, 1, 2. The SS sets the P field of all the AMD PDUs to 0.
    v_TimingStart := f_NBIOT_GetNextSearchSpace(nbiot_Cell1);
    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, int2float(v_SearchSpaceIncr[0])));
    v_TimingInfo1 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, int2float(v_SearchSpaceIncr[1])));
    v_TimingInfo2 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, int2float(v_SearchSpaceIncr[2])));
    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo, tsc_P_NoPoll, tsc_RLC_SDU1);
    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo1, tsc_P_NoPoll, tsc_RLC_SDU2);
    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo2, tsc_P_NoPoll, tsc_RLC_SDU3);

    //@siclog "Step 2" siclog@
    //In the search space of the 4th NPDCCH period after the first transmission at step 1
    //the SS schedules 3 consecutive UL grants with a time spacing of 3 NPDCCH cycles of size 328 bits.
    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, int2float(v_SearchSpaceIncr[3])));

    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL (1,10);  // UL Grant of 328 bits
    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_PeriodicGrant(v_DciUlInfo, 3, 3)), v_TimingInfo);

    //@siclog "Step 3" siclog@
    //The UE transmits RLC UL SDU#1.
    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU1);
   
    //@siclog "Step 4" siclog@
    //The UE transmits RLC UL SDU#2.
    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU2);

    //@siclog "Step 5" siclog@
    //The UE transmits RLC UL SDU#3.
    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_Poll, tsc_RLC_SDU3);

    //@siclog "Step 6" siclog@
    //The SS transmits a STATUS PDU
    f_NB_TxSTATUS_PDU (p_RLC_Rec);

    // !!! steps 7 and 8 interchanged - to be revisited once prose fixed !
    if (v_NTN) {// 22.3.2.7a
      //@siclog "Step 7" siclog@
      //The SS transmits 1 AMD PDUs with SN=4 and P=0.
      //Record time TA.
      // v_SubFrameTimingTa to be set.
      v_TimingStart := f_NBIOT_GetNextSearchSpace(nbiot_Cell1);
      v_SubFrameTimingTa := f_NBIOT_IncrementSearchSpace(v_TimingStart, int2float(v_SearchSpaceIncr[5]));
      v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SubFrameTimingTa);
      p_RLC_Rec.AM_VTS := v_VTS_Offset + 4;
      f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo, tsc_P_NoPoll, tsc_RLC_SDU5);

      //@siclog "Step 8" siclog@
      //The SS starts the UL periodic grant transmission of size 40 bits.
      v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, int2float(v_SearchSpaceIncr[4])));
      v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL (0,3);
      f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_ContinuousGrant(v_DciUlInfo)), v_TimingInfo);
    }



After Change:
	function fl_TC_22_3_2_7_and7a_TestBody(inout RLC_SS_State p_RLC_Rec,
                                         boolean p_NTN := false) runs on NBIOT_PTC
  {
…
…
…
// values of Search Space Increments in TC 22_3_2_7 in the order of use
    v_SearchSpaceIncr := {1, // step 1
                          2, // step 1
                          3, // step 1
                          5, // step 2
                          1, // step 7
                          2, // step 8
                          6, // step 11
                          9, // step 12
                          10}; // step 14
    // values of Search Space Increments in TC 22_3_2_7a in the order of use (steps 7 and 8 differing !)
    // as per @sic R5s230535 sic@ resp @sic R5-235470 sic@
    v_SearchSpaceIncr_NTN := {1, // step 1
                              1 + v_SearchSpaceInc, // step 1
                              1 + 2*v_SearchSpaceInc, // step 1
                              1 + 4*v_SearchSpaceInc, // step 2 aliged to the prose not the TTCN CR !
                              v_SearchSpaceInc,// step 7
                              1 + v_SearchSpaceInc,// step 8
                              1, // step 11
                              1 + v_SearchSpaceInc, // step 12
                              1 + 2*v_SearchSpaceInc}; // step 14

    if (v_NTN) {v_SearchSpaceIncr := v_SearchSpaceIncr_NTN;};
    

    //@siclog "Step 1" siclog@
    //The SS transmits 3 AMD PDUs with SN=0, 1, 2. The SS sets the P field of all the AMD PDUs to 0.
    v_TimingStart := f_NBIOT_GetNextSearchSpace(nbiot_Cell1);
    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, int2float(v_SearchSpaceIncr[0])));
    v_TimingInfo1 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, int2float(v_SearchSpaceIncr[1])));
    v_TimingInfo2 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, int2float(v_SearchSpaceIncr[2])));
    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo, tsc_P_NoPoll, tsc_RLC_SDU1);
    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo1, tsc_P_NoPoll, tsc_RLC_SDU2);
    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo2, tsc_P_NoPoll, tsc_RLC_SDU3);

    //@siclog "Step 2" siclog@
    //In the search space of the 4th NPDCCH period after the first transmission at step 1
    //the SS schedules 3 consecutive UL grants with a time spacing of 3 NPDCCH cycles of size 328 bits.
    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, int2float(v_SearchSpaceIncr[3])));

    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL (1,10);  // UL Grant of 328 bits
    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_PeriodicGrant(v_DciUlInfo, 3, 3)), v_TimingInfo);

    //@siclog "Step 3" siclog@
    //The UE transmits RLC UL SDU#1.
    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU1);
   
    //@siclog "Step 4" siclog@
    //The UE transmits RLC UL SDU#2.
    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU2);

    //@siclog "Step 5" siclog@
    //The UE transmits RLC UL SDU#3.
    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_Poll, tsc_RLC_SDU3);

    //@siclog "Step 6" siclog@
    //The SS transmits a STATUS PDU
    f_NB_TxSTATUS_PDU (p_RLC_Rec);

    // !!! steps 7 and 8 interchanged - to be revisited once prose fixed !
    if (v_NTN) {// 22.3.2.7a
      //@siclog "Step 7" siclog@
      //The SS transmits 1 AMD PDUs with SN=4 and P=0.
      //Record time TA.
      // v_SubFrameTimingTa to be set.
      v_TimingStart := f_NBIOT_GetNextSearchSpace(nbiot_Cell1);
      v_SubFrameTimingTa := f_NBIOT_IncrementSearchSpace(v_TimingStart, int2float(v_SearchSpaceIncr[5]));
      v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SubFrameTimingTa);
      p_RLC_Rec.AM_VTS := v_VTS_Offset + 4;
      f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo, tsc_P_NoPoll, tsc_RLC_SDU5);

      //@siclog "Step 8" siclog@
      //The SS starts the UL periodic grant transmission of size 40 bits.
      v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_SubFrameTimingTa, int2float(v_SearchSpaceIncr[4]))); //WA#WI=1195913 v_SubFrameTimingTa
      v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL (0,3);
      f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_ContinuousGrant(v_DciUlInfo)), v_TimingInfo);
    }


[bookmark: _Toc146283887]Correction to f_NBIOT_NTN_SubFrameTimingCheckDuration
	Function name
	f_NBIOT_NTN_SubFrameTimingCheckDuration

	Reason for change
	The current TTCN implementation is calculating the tolerance for the propagation delay, but it should just be applied to the v_Max variable ( See Note 5: in 36.523-1)

	Summary of change
	Updated v_Max to use p_Propogation

	TTCN module
	NBIOT_CellInfo

	MCC160 Comment
	



Before Change:
	function f_NBIOT_NTN_SubFrameTimingCheckDuration(ProtocolTimer_Type p_ProtocolTimer,
                                                   integer p_Duration,
                                                   integer p_ExpectedDuration,
                                                   integer p_Propogation := 0) return boolean
  { // @sic R5s230535 sic@
    var float v_ToleranceFloat := fl_NBIOT_TimerTolerance(p_ProtocolTimer, int2float(p_ExpectedDuration)/1000.0);
    var integer v_ToleranceInt := float2int(v_ToleranceFloat * 1000.0);
    var float v_PropogationFloat := fl_NBIOT_TimerTolerance(p_ProtocolTimer, int2float(p_Propogation)/1000.0);
    var integer v_PropogationInt := float2int(v_PropogationFloat * 1000.0);
    var integer v_Min := p_ExpectedDuration - v_ToleranceInt;
    var integer v_Max := p_ExpectedDuration + v_ToleranceInt+ v_PropogationInt;
     

    return ((v_Min <= p_Duration) and (p_Duration <= v_Max));
  }

}



After Change:
	function f_NBIOT_NTN_SubFrameTimingCheckDuration(ProtocolTimer_Type p_ProtocolTimer,
                                                   integer p_Duration,
                                                   integer p_ExpectedDuration,
                                                   integer p_Propogation := 0) return boolean
  { // @sic R5s230535 sic@
    var float v_ToleranceFloat := fl_NBIOT_TimerTolerance(p_ProtocolTimer, int2float(p_ExpectedDuration)/1000.0);
    var integer v_ToleranceInt := float2int(v_ToleranceFloat * 1000.0);
    //var float v_PropogationFloat := fl_NBIOT_TimerTolerance(p_ProtocolTimer, int2float(p_Propogation)/1000.0);
    //var integer v_PropogationInt := float2int(v_PropogationFloat * 1000.0);
    var integer v_Min := p_ExpectedDuration - v_ToleranceInt;
    var integer v_Max := p_ExpectedDuration + v_ToleranceInt+ p_Propogation; // changed from v_PropogationInt to p_Propogation
      
    return ((v_Min <= p_Duration) and (p_Duration <= v_Max));
  }




[bookmark: _Toc325725665][bookmark: _Toc295288970][bookmark: _Toc122434493][bookmark: _Toc378008218][bookmark: _Toc493251612]Branches executed in test case 22.3.2.7a
The test case implementation was executed with Integrity and ciphering enabled using NTN bands 255 and 256.
[bookmark: _Toc325725666][bookmark: _Toc295288971][bookmark: _Toc122434494][bookmark: _Toc378008219][bookmark: _Toc493251613]Execution Log Files
Qualcomm 9205S
The Qualcomm 9205S device passed this test case on Rohde & Schwarz CMW500. The documentation below is enclosed as evidence of the successful test case run [1]:
[bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Test Case Execution log file: 
tc_22_3_2_7a_QC_PASS.log 
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
[bookmark: _Toc493251615]MediaTek 6825
The MediaTek 6825 device passed this test case on Rohde & Schwarz CMW500. The documentation below is enclosed as evidence of the successful test case run [1]:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Test Case Execution log file: 
tc_22_3_2_7a_MTK.log 
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
n 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.
[bookmark: _Toc325725668][bookmark: _Toc295288973][bookmark: _Toc122434496][bookmark: _Toc378008221][bookmark: _Toc493251616]References
	[1]
	R5s230736:   Supporting information for Re-verification of NB-NTN testcase 22.3.2.7a.
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