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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 7.1.2.2.1 which is part of the NR test suite in the ‘iwd-TTCN3-B2018-12_D19wk12_5G’ ATS delivery. 
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log files are provided as evidence.
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3. Verification Test Summary

Test Case:
7.1.2.2.1
Test Group:
\NR5GC\7_1_2\
ATS Version:
iwd-TTCN3-B2018-12_D19wk12_5G
System Simulator used:
Datang LinkTester 5G Protocol Conformance Test System & StarPoint SP9500 Test system
UE used:
HiSilicon Balong5000
Verification Status:
PASS


4. Corrections required for NR TC 7.1.2.2.1 using wk12
Change 4.1 

	Function name
	function fl_TC_7_1_2_2_1and2()

	Reason for change
	1st segment should reserved 2byte for Bsr according to agreed CR R5-194836


	Summary of change
	Change v_RLC_Len1stSeg

	TTCN module
	RLC_TC_Common_NR.ttcn

	MCC160 Comment
	Accepted


Before Change
function fl_TC_7_1_2_2_1and2(NR_RLC_SS_State_Type p_RLC_Rec,

                               DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

  {

    var SubFrameTiming_Type v_TimingDL;

    var SubFrameTiming_Type v_TimingDL1;

    var SubFrameTiming_Type v_TimingDL2;

    var SubFrameTiming_Type v_TimingUL;

    var integer v_RLC_Len1stSeg; // Length of 1st segment

    var integer v_RLC_Len2ndSeg; // Length of 2nd segment

    var integer v_RLC_Len3rdSeg; // Length of 3rd segment

    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation;

    //Prepare RLC SDU#1 =  octets - so segmentation

    fl_NR_GenerateRLC_UM_SDUs(p_RLC_Rec, 27, 1 );

    // Prepare RLC SDU#2

    if (p_RLC_Rec.UM_SN_Size == 12) {

      v_RLC_Len1stSeg := 26; // 208 bits

      v_RLC_Len2ndSeg := 24; // 192 bits

      v_RLC_Len3rdSeg := 24; // 192 bits

    } else { //SN6

      v_RLC_Len1stSeg := 27; // 216 bits

      v_RLC_Len2ndSeg := 25; // 200 bits

      v_RLC_Len3rdSeg := 25; // 200 bits

    }

 …
    // @siclog "Step 10" siclog@

    // Check: Does the UE transmit UMD PDU#4 containing the last segment of RLC SDU#2 (SI field = 10) and including SO field?

    f_NR_RxUMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU2, v_RLC_Len1stSeg+v_RLC_Len2ndSeg, v_RLC_Len3rdSeg, tsc_NR_SI_EndOfSDU, true);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");

  } 
After Change
function fl_TC_7_1_2_2_1and2(NR_RLC_SS_State_Type p_RLC_Rec,

                               DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

  {

    var SubFrameTiming_Type v_TimingDL;

    var SubFrameTiming_Type v_TimingDL1;

    var SubFrameTiming_Type v_TimingDL2;

    var SubFrameTiming_Type v_TimingUL;

    var integer v_RLC_Len1stSeg; // Length of 1st segment

    var integer v_RLC_Len2ndSeg; // Length of 2nd segment

    var integer v_RLC_Len3rdSeg; // Length of 3rd segment

    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation;

    //Prepare RLC SDU#1 =  octets - so segmentation

    fl_NR_GenerateRLC_UM_SDUs(p_RLC_Rec, 27, 1 );

    // Prepare RLC SDU#2

    if (p_RLC_Rec.UM_SN_Size == 12) {

      v_RLC_Len1stSeg := 24; // 208 bits

      v_RLC_Len2ndSeg := 24; // 192 bits

      v_RLC_Len3rdSeg := 24; // 192 bits

    } else { //SN6

      v_RLC_Len1stSeg := 25; // 216 bits
      v_RLC_Len2ndSeg := 25; // 200 bits

      v_RLC_Len3rdSeg := 25; // 200 bits

    }

 …..
    // @siclog "Step 10" siclog@

    // Check: Does the UE transmit UMD PDU#4 containing the last segment of RLC SDU#2 (SI field = 10) and including SO field?

    f_NR_RxUMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU2, v_RLC_Len1stSeg+v_RLC_Len2ndSeg, v_RLC_Len3rdSeg, tsc_NR_SI_EndOfSDU, true);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");

  } 
Change 4.2
	Function name
	function fl_TC_7_1_2_2_1and2()

	Reason for change
	PDCP header has been calculated in function fl_NR_GenerateRLC_UM_SDUs

	Summary of change
	Update the assignment of “p_RLC_Rec.TxDataSize”

	TTCN module
	RLC_TC_Common_NR.ttcn

	MCC160 Comment
	Accepted in principle.
Solution aligned to R5s190163. See below.


Before Change
function fl_TC_7_1_2_2_1and2(NR_RLC_SS_State_Type p_RLC_Rec,

                               DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

  {

    var SubFrameTiming_Type v_TimingDL;

    var SubFrameTiming_Type v_TimingDL1;

    var SubFrameTiming_Type v_TimingDL2;

    var SubFrameTiming_Type v_TimingUL;

    var integer v_RLC_Len1stSeg; // Length of 1st segment

    var integer v_RLC_Len2ndSeg; // Length of 2nd segment

    var integer v_RLC_Len3rdSeg; // Length of 3rd segment

    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation;

    //Prepare RLC SDU#1 =  octets - so segmentation

    fl_NR_GenerateRLC_UM_SDUs(p_RLC_Rec, 27, 1 );

    // Prepare RLC SDU#2

    if (p_RLC_Rec.UM_SN_Size == 12) {

      v_RLC_Len1stSeg := 26; // 208 bits

      v_RLC_Len2ndSeg := 24; // 192 bits

      v_RLC_Len3rdSeg := 24; // 192 bits

    } else { //SN6

      v_RLC_Len1stSeg := 27; // 216 bits

      v_RLC_Len2ndSeg := 25; // 200 bits

      v_RLC_Len3rdSeg := 25; // 200 bits

    }

    // UL TBS calculation - It is assumed that no MAC CE element is included in the UL MAC PDU

    // Available TBS = 240 acc to 38.523-3 Table B.2.3.2-1

    // TBS = 240 bits => I_MCS=1 L_RB=12

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(240, v_NR_UplinkBWP);

    p_RLC_Rec.TxDataSize := v_RLC_Len1stSeg + v_RLC_Len2ndSeg + v_RLC_Len3rdSeg - 3;    fl_NR_GenerateRLC_UM_SDUs(p_RLC_Rec, p_RLC_Rec.TxDataSize, 1, 1, true);

   ……
    // @siclog "Step 10" siclog@

    // Check: Does the UE transmit UMD PDU#4 containing the last segment of RLC SDU#2 (SI field = 10) and including SO field?

    f_NR_RxUMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU2, v_RLC_Len1stSeg+v_RLC_Len2ndSeg, v_RLC_Len3rdSeg, tsc_NR_SI_EndOfSDU, true);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");

  } 
After Change
     function fl_TC_7_1_2_2_1and2(NR_RLC_SS_State_Type p_RLC_Rec,

                               DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

  {

    var SubFrameTiming_Type v_TimingDL;

    var SubFrameTiming_Type v_TimingDL1;

    var SubFrameTiming_Type v_TimingDL2;

    var SubFrameTiming_Type v_TimingUL;

    var integer v_RLC_Len1stSeg; // Length of 1st segment

    var integer v_RLC_Len2ndSeg; // Length of 2nd segment

    var integer v_RLC_Len3rdSeg; // Length of 3rd segment

    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation;

    //Prepare RLC SDU#1 =  octets - so segmentation

    fl_NR_GenerateRLC_UM_SDUs(p_RLC_Rec, 27, 1 );

    // Prepare RLC SDU#2

    if (p_RLC_Rec.UM_SN_Size == 12) {

      v_RLC_Len1stSeg := 26; // 208 bits
      v_RLC_Len2ndSeg := 24; // 192 bits

      v_RLC_Len3rdSeg := 24; // 192 bits

    } else { //SN6

      v_RLC_Len1stSeg := 27; // 216 bits
      v_RLC_Len2ndSeg := 25; // 200 bits

      v_RLC_Len3rdSeg := 25; // 200 bits

    }

    // UL TBS calculation - It is assumed that no MAC CE element is included in the UL MAC PDU

    // Available TBS = 240 acc to 38.523-3 Table B.2.3.2-1

    // TBS = 240 bits => I_MCS=1 L_RB=12

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(240, v_NR_UplinkBWP);

    p_RLC_Rec.TxDataSize := v_RLC_Len1stSeg + v_RLC_Len2ndSeg + v_RLC_Len3rdSeg;    fl_NR_GenerateRLC_UM_SDUs(p_RLC_Rec, p_RLC_Rec.TxDataSize, 1, 1, true);


v_RLC_SDUsize := v_RLC_Len1stSeg + v_RLC_Len2ndSeg + v_RLC_Len3rdSeg;

    fl_NR_GenerateRLC_UM_SDUs(p_RLC_Rec, v_RLC_SDUsize, 1, 1, true); // @sic R5s190163 sic@
   ……
    // @siclog "Step 10" siclog@

    // Check: Does the UE transmit UMD PDU#4 containing the last segment of RLC SDU#2 (SI field = 10) and including SO field?

    f_NR_RxUMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU2, v_RLC_Len1stSeg+v_RLC_Len2ndSeg, v_RLC_Len3rdSeg, tsc_NR_SI_EndOfSDU, true);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");

  } 
Change 4.3
	Function name
	function f_TC_7_1_2_2_1_NR5GC()

	Reason for change
	1. Test mode should be actiaveted when registration,otherwise it will cause an error when UE receives Close UE Test Loop
2.UL grant should be start before testbody for postamble

	Summary of change
	1.Activate tes mode when initial registration.

2.Add  f_NR_ULGrantConfiguration_Start in function f_TC_7_1_2_2_1_NR5GC()

	TTCN module
	RLC_NR5GC.ttcn

	MCC160 Comment
	Accepted.


Before Change
    function f_TC_7_1_2_2_1_NR5GC() runs on NR5GC_PTC

  { // UM RLC / Segmentation and reassembly / 6-bit SN / Segmentation Info (SI) field

    var NR_RLC_SS_State_Type v_RLC_Rec;

    var template (value) NR_RLC_BearerToAddModList_Type v_RLC_BearerConfigList;

    var DRB_Identity v_DRBId;

    f_NR5GC_Init(NR_1);

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR5GC_Preamble (nr_Cell1, STATE_IDLE_1A);
    //Set null cipher Algorithm

    f_NR_AS_CipheringAlgorithm_Set(nea0);

    //Retrieve DRB Id of the first PDU session

    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();

    //Re-establish DRB and modify RLC parameters

    v_RLC_BearerConfigList := f_NR_ReconfigureRLC_UM (v_DRBId, size6, size6, f_NR_DL_UM_T_Reassembly(f_NR_CellInfo_GetIsFR1(nr_Cell1)));

    f_NR5GC_RRC_ConnectedState3N_RLC_UM (v_DRBId, v_RLC_BearerConfigList[0], size6);

    // Initialization of RLC variables

    f_NR_InitRLC_Record(v_RLC_Rec);

    v_RLC_Rec.UM_SN_Size := 6;

    if (not f_NR_CellInfo_GetIsFR1(nr_Cell1)) {v_RLC_Rec.t_Reassembly := 0.03;};

    f_NR_TestBody_Set(true);

    f_TC_7_1_2_2_1_NR_TestBody (v_RLC_Rec, v_DRBId);

    f_NR_TestBody_Set(false);

    f_NR5GC_OpenUE_TestLoopMode_Deactivate_TestMode(nr_Cell1);

    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);

  }
After Change
function f_TC_7_1_2_2_1_NR5GC() runs on NR5GC_PTC

  { // UM RLC / Segmentation and reassembly / 6-bit SN / Segmentation Info (SI) field

    var NR_RLC_SS_State_Type v_RLC_Rec;

    var template (value) NR_RLC_BearerToAddModList_Type v_RLC_BearerConfigList;

    var DRB_Identity v_DRBId;

    f_NR5GC_Init(NR_1);

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR5GC_Preamble (nr_Cell1, STATE_IDLE_1A,TESTModeA_ON);
    //Set null cipher Algorithm

    f_NR_AS_CipheringAlgorithm_Set(nea0);

    //Retrieve DRB Id of the first PDU session

    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();

    //Re-establish DRB and modify RLC parameters

    v_RLC_BearerConfigList := f_NR_ReconfigureRLC_UM (v_DRBId, size6, size6, f_NR_DL_UM_T_Reassembly(f_NR_CellInfo_GetIsFR1(nr_Cell1)));

    f_NR5GC_RRC_ConnectedState3N_RLC_UM (v_DRBId, v_RLC_BearerConfigList[0], size6);

    // Initialization of RLC variables

    f_NR_InitRLC_Record(v_RLC_Rec);

    v_RLC_Rec.UM_SN_Size := 6;

    if (not f_NR_CellInfo_GetIsFR1(nr_Cell1)) {v_RLC_Rec.t_Reassembly := 0.03;};

    f_NR_TestBody_Set(true);

    f_TC_7_1_2_2_1_NR_TestBody (v_RLC_Rec, v_DRBId);

    f_NR_TestBody_Set(false);

    f_NR_ULGrantConfiguration_Start(nr_Cell1);
    f_NR5GC_OpenUE_TestLoopMode_Deactivate_TestMode(nr_Cell1);

    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);

  }
The same change is implemented in the following functions:
f_TC_7_1_2_2_2_ENDC_NR5GC 
f_TC_7_1_2_2_3_ENDC_NR5GC 
f_TC_7_1_2_2_4_ENDC_NR5GC 
f_TC_7_1_2_2_5_ENDC_NR5GC 
f_TC_7_1_2_2_6_ENDC_NR5GC
f_TC_7_1_2_3_1_ENDC_NR5GC 
f_TC_7_1_2_3_2_ENDC_NR5GC 
f_TC_7_1_2_3_3_ENDC_NR5GC 
f_TC_7_1_2_3_4_ENDC_NR5GC 
f_TC_7_1_2_3_5_ENDC_NR5GC 
f_TC_7_1_2_3_6_ENDC_NR5GC 
f_TC_7_1_2_3_8_ENDC_NR5GC 
f_TC_7_1_2_3_9_ENDC_NR5GC 
f_TC_7_1_2_3_10_ENDC_NR5GC 
f_TC_7_1_2_3_11_ENDC_NR5GC 


5. Execution Log Files
5.1 HiSilicon Balong5000
The HiSilicon Balong5000 UE passed this test case on Datang LinkTester 5G Protocol Conformance Test System ECT9610 and  StarPoint SP9500 Test system on NR band n41. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
 \Datang\TC_7_1_2_2_1_NR5GC_LOG.html
PIXCIT settings used:
\Datang\ TC_7_1_2_2_1_NR5GC_PICS.xml

\Datang\TC_7_1_2_2_1_NR5GC_PIXIT.xml
· Test Case Execution log file: 
\Starpoint\ TC_7_1_2_2_1_NR5GC_PASS.spm

PIXCIT settings used:

\Starpoint\TC_7_1_2_2_1_NR5GC.sppar
In the log file (in .txt / -html format) the complete test case execution 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.
References

	[1]
	R5s190313:   Supporting information for agreement of NR testcase 7.1.2.2.1 in FR1
                          This archive comprises:

                        -  html and text format execution log files 




