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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test cases 7.1.2.3.2 which is part of the ENDC 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:
7.1.2.3.2
Test Group:
\ENDC\7_1_2\
ATS Version:
iwd-TTCN3-B2018-12_D19wk12_5G
System Simulator used:
Anritsu Protocol Conformance Test System ME7834NR
UE used:
Qualcomm SDM855+SDX50
Verification Status:
PASS


4. Corrections required for ENDC TC 7.1.2.3.2 using wk12( Anritsu)
	Function name
	fl_TC_7_1_2_3_1and2()

	Reason for change
	1) Because of additional 2 bytes for BSR, first allocated UL grant must be 256 bits.

#draft ProseCR woud be raised for next RAN5 meeting

2) Second and third segment grant should be 240 bits
3) In Step 7, AM_RX_Next should be 2  as due to change 4.7 in R5s190179. RX_NEXT would be 2 so that SN=1 for received PDU at step 7 as per change 4.7 in R5s190179.
4) RX_NEXT shall be set to as per 38.523-1

	Summary of change
	1) Change first grant allocation from 240 to 256

2) Add 240-bit grant allocation for next 2 segments
3) Change AM_RX_Next from 1 to 2

4) RX_NEXT set to 2

	TTCN module
	NR_TC_Common\7_1_2\RLC_TC_Common.ttcn


Change 4.1
Before change

  function fl_TC_7_1_2_3_1and2(NR_RLC_SS_State_Type p_RLC_Rec,

                               DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

  {

    var template (value) NR_DRB_DataPerSlot_DL_Type v_DataPerSlot;

    var integer v_RLC_Len1stSeg;

    var integer v_RLC_Len2ndSeg;

    var integer v_RLC_Len3rdSeg;

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation;

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

    var template (value) NR_RLC_AMD_PDU_Type v_NR_RLC_AMD_PDU;

    //Prepare RLC SDU#1 = 26 octets - so segmentation

    p_RLC_Rec.TxDataSize := 208;

    f_NR_GetTx_PRBS (p_RLC_Rec);  // sets p_RLC_Rec.RLC_Data

    p_RLC_Rec.NR_RLC_DataList[tsc_RLC_SDU1] := f_NR_PDCP_PDU_Encvalue (cs_NR_PDCP_PDU_18B(0, p_RLC_Rec.NR_RLC_Data));

    f_NR_RLC_SS_State_PDCP_TX_Next_Incr(p_RLC_Rec);

    v_NR_RLC_AMD_PDU := f_NR_RLC_Get_AMD_FullSDU_TX(p_RLC_Rec, -, p_RLC_Rec.NR_RLC_DataList[tsc_RLC_SDU1]); // Poll bit not set

    v_DataPerSlot := cs_NR_DRB_DataPerSlotList_DL_SingleAmdPdu(-, -, v_NR_RLC_AMD_PDU);

    // Prepare RLC SDU#2

    if (p_RLC_Rec.AM_SN_Size == 18) {

      v_RLC_Len1stSeg := 25; //200 bits

      v_RLC_Len2ndSeg := 23; //184 bits

      v_RLC_Len3rdSeg := 23; //184 bits

      v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(240, v_NR_UplinkBWP); // TBS = 240 bits
    } else { //SN12

      v_RLC_Len1stSeg := 26; // 208 bits

      v_RLC_Len2ndSeg := 24; // 192 bits

      v_RLC_Len3rdSeg := 24; // 192 bits

      v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(240, v_NR_UplinkBWP); // TBS = 240 bits
    }

    p_RLC_Rec.TxDataSize := v_RLC_Len1stSeg + v_RLC_Len2ndSeg + v_RLC_Len3rdSeg;

    f_NR_GetTx_PRBS (p_RLC_Rec);  // sets p_RLC_Rec.RLC_Data

    p_RLC_Rec.NR_RLC_DataList[tsc_RLC_SDU2] := f_NR_PDCP_PDU_Encvalue (cs_NR_PDCP_PDU_18B(1, p_RLC_Rec.NR_RLC_Data));

    f_NR_RLC_SS_State_PDCP_TX_Next_Incr(p_RLC_Rec); // for clarification

    // @siclog "Step 1" siclog@

    // The SS transmits AMD PDU#1 containing a complete RLC SDU#1 (SI field = 00).

    DRB.send (cas_NR_DRB_COMMON_REQ_DataPerSlot(nr_Cell1,

                                                p_NR_DRB_Id,

                                                crs_RlcBearerRouting_NR (nr_Cell1),

                                                -,

                                                {v_DataPerSlot}));

    // @siclog "Step 2" siclog@

    // Check: Does the UE transmit AMD PDU#1 containing a complete RLC SDU#1 (SI field = 00)?

    f_NR_RxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU1, ?);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");

    // @siclog "Step 3" siclog@

    // The SS transmits a STATUS PDU.

    f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

    // @siclog "Step 3A" siclog@

    // SS stops allocating any UL grant.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    // @siclog "Step 4" siclog@

    // The SS transmits AMD PDU#2 containing the first segment of RLC SDU#2 (SI field = 01).

    p_RLC_Rec.AM_TX_Next := 1;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_Now, tsc_RLC_SDU2, -, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);

    // @siclog "Step 5" siclog@

    // The SS transmits AMD PDU#3 containing the second segment of RLC SDU#2 (SI field = 11) and including SO field.

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_Now, tsc_RLC_SDU2, -, v_RLC_Len1stSeg, v_RLC_Len2ndSeg, tsc_NR_SI_SegmentOfSDU, true);

    // @siclog "Step 6" siclog@

    // The SS transmits AMD PDU#4 containing the last segment of RLC SDU#2 (SI field = 10) and including SO field.

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_Now, tsc_RLC_SDU2, -, v_RLC_Len1stSeg+v_RLC_Len2ndSeg, v_RLC_Len3rdSeg, tsc_NR_SI_EndOfSDU, true);

    // @siclog "Step 6A" siclog@

    //SS allocates 3 UL grants at an interval of 20 ms so as to loop back RLC SDU#2 in 3 RLC/MAC PDUs.

    f_NR_ULGrantConfiguration_StartPeriodicCyclicGrant(nr_Cell1, cs_TimingInfo_Now, v_NR_ResourceAllocation, 20, 3);
    // @siclog "Step 7" siclog@

    // Check: Does the UE transmits AMD PDU#2 containing the first segment of RLC SDU#2 (SI field = 01)?

    p_RLC_Rec.AM_RX_Next := 1;
    f_NR_RxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU2, ?, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 7");

    // @siclog "Step 8" siclog@

    // Check: Does the UE transmits AMD PDU#3 containing the middle segment of RLC SDU#2 (SI field = 11) and including SO field?

    f_NR_RxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU2, ?, v_RLC_Len1stSeg, v_RLC_Len2ndSeg, tsc_NR_SI_SegmentOfSDU, true);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    // @siclog "Step 9" siclog@

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

    f_NR_RxAMD_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 9");

    f_NR_RLC_SS_State_AM_RX_Next_Incr(p_RLC_Rec);

    // @siclog "Step 10" siclog@

    // The SS transmits a STATUS PDU.

    f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

  }
After change

function fl_TC_7_1_2_3_1and2(NR_RLC_SS_State_Type p_RLC_Rec,

                               DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

  {

    var template (value) NR_DRB_DataPerSlot_DL_Type v_DataPerSlot;

    var integer v_RLC_Len1stSeg;

    var integer v_RLC_Len2ndSeg;

    var integer v_RLC_Len3rdSeg;

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation;

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

    var template (value) NR_RLC_AMD_PDU_Type v_NR_RLC_AMD_PDU;
    var SubFrameTiming_Type v_TimingUL, v_TimingUL1;
    //Prepare RLC SDU#1 = 26 octets - so segmentation

    p_RLC_Rec.TxDataSize := 208;

    f_NR_GetTx_PRBS (p_RLC_Rec);  // sets p_RLC_Rec.RLC_Data

    p_RLC_Rec.NR_RLC_DataList[tsc_RLC_SDU1] := f_NR_PDCP_PDU_Encvalue (cs_NR_PDCP_PDU_18B(0, p_RLC_Rec.NR_RLC_Data));

    f_NR_RLC_SS_State_PDCP_TX_Next_Incr(p_RLC_Rec);

    v_NR_RLC_AMD_PDU := f_NR_RLC_Get_AMD_FullSDU_TX(p_RLC_Rec, -, p_RLC_Rec.NR_RLC_DataList[tsc_RLC_SDU1]); // Poll bit not set

    v_DataPerSlot := cs_NR_DRB_DataPerSlotList_DL_SingleAmdPdu(-, -, v_NR_RLC_AMD_PDU);

    // Prepare RLC SDU#2

    if (p_RLC_Rec.AM_SN_Size == 18) {

      v_RLC_Len1stSeg := 25; //200 bits

      v_RLC_Len2ndSeg := 23; //184 bits

      v_RLC_Len3rdSeg := 23; //184 bits

      v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(256, v_NR_UplinkBWP); // TBS = 256 bits TBS = 256 bits
    } else { //SN12

      v_RLC_Len1stSeg := 26; // 208 bits

      v_RLC_Len2ndSeg := 24; // 192 bits

      v_RLC_Len3rdSeg := 24; // 192 bits

      v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(256, v_NR_UplinkBWP); // TBS = 256 bits
    }

    p_RLC_Rec.TxDataSize := v_RLC_Len1stSeg + v_RLC_Len2ndSeg + v_RLC_Len3rdSeg;

    f_NR_GetTx_PRBS (p_RLC_Rec);  // sets p_RLC_Rec.RLC_Data

    p_RLC_Rec.NR_RLC_DataList[tsc_RLC_SDU2] := f_NR_PDCP_PDU_Encvalue (cs_NR_PDCP_PDU_18B(1, p_RLC_Rec.NR_RLC_Data));

    f_NR_RLC_SS_State_PDCP_TX_Next_Incr(p_RLC_Rec); // for clarification

    // @siclog "Step 1" siclog@

    // The SS transmits AMD PDU#1 containing a complete RLC SDU#1 (SI field = 00).

    DRB.send (cas_NR_DRB_COMMON_REQ_DataPerSlot(nr_Cell1,

                                                p_NR_DRB_Id,

                                                crs_RlcBearerRouting_NR (nr_Cell1),

                                                -,

                                                {v_DataPerSlot}));

    // @siclog "Step 2" siclog@

    // Check: Does the UE transmit AMD PDU#1 containing a complete RLC SDU#1 (SI field = 00)?

    f_NR_RxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU1, ?);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");

    // @siclog "Step 3" siclog@

    // The SS transmits a STATUS PDU.

    p_RLC_Rec.AM_RX_Next :=1; 
    f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

    // @siclog "Step 3A" siclog@

    // SS stops allocating any UL grant.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    // @siclog "Step 4" siclog@

    // The SS transmits AMD PDU#2 containing the first segment of RLC SDU#2 (SI field = 01).

    p_RLC_Rec.AM_TX_Next := 2;
    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_Now, tsc_RLC_SDU2, -, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);

    // @siclog "Step 5" siclog@

    // The SS transmits AMD PDU#3 containing the second segment of RLC SDU#2 (SI field = 11) and including SO field.

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_Now, tsc_RLC_SDU2, -, v_RLC_Len1stSeg, v_RLC_Len2ndSeg, tsc_NR_SI_SegmentOfSDU, true);

    // @siclog "Step 6" siclog@

    // The SS transmits AMD PDU#4 containing the last segment of RLC SDU#2 (SI field = 10) and including SO field.

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_Now, tsc_RLC_SDU2, -, v_RLC_Len1stSeg+v_RLC_Len2ndSeg, v_RLC_Len3rdSeg, tsc_NR_SI_EndOfSDU, true);

    // @siclog "Step 6A" siclog@

    // SS allocates 3 UL grants at an interval of 20 ms so as to loop back RLC SDU#2 in 3 RLC/MAC PDUs. Note 1 & 2

    v_TimingUL := f_NR_GetNextSendOccasion_DL(nr_Cell1);

    v_TimingUL1 := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingUL, 20);

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL1), v_NR_ResourceAllocation);

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(240, v_NR_UplinkBWP);

    v_TimingUL1 := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingUL, 40);

    f_NR_ULGrantConfiguration_StartPeriodicCyclicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingUL1), v_NR_ResourceAllocation, 20, 2);
    // @siclog "Step 7" siclog@

    // Check: Does the UE transmits AMD PDU#2 containing the first segment of RLC SDU#2 (SI field = 01)?

    p_RLC_Rec.AM_RX_Next := 2;
    f_NR_RxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU2, ?, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 7");

    // @siclog "Step 8" siclog@

    // Check: Does the UE transmits AMD PDU#3 containing the middle segment of RLC SDU#2 (SI field = 11) and including SO field?

    f_NR_RxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU2, ?, v_RLC_Len1stSeg, v_RLC_Len2ndSeg, tsc_NR_SI_SegmentOfSDU, true);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    // @siclog "Step 9" siclog@

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

    f_NR_RxAMD_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 9");

    f_NR_RLC_SS_State_AM_RX_Next_Incr(p_RLC_Rec);

    // @siclog "Step 10" siclog@

    // The SS transmits a STATUS PDU.

    p_RLC_Rec.AM_RX_Next :=2; 
    f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

  } 
Change 4.2
	Function name
	f_NR_RxAMD_PDUpartofSDU()

	Reason for change
	As per 38.523-3, Annex D, if PDCP and RLC configured on same Cell, Routing shall be set to none.

	Summary of change
	NR_DRB_COMMON_IND expected template changed from RlcBearerRouting/NR to RlcBearerRouting/None.

	TTCN module
	NR_TC_Common\7_1_2\RLC_TC_Common.ttcn

	MCC160 Comment
	


Before change

  function f_NR_RxAMD_PDUpartofSDU(NR_RLC_SS_State_Type p_RLC_Rec,

                                   DRB_Identity p_NR_DRB_Id,

                                   integer p_SDUn,

                                   template (present) B1_Type p_Poll,

                                   integer p_Offset,

                                   integer p_Len,

                                   NR_RLC_SegmentationInfo_Type p_SegmentationInfo,

                                   boolean p_OffsetIndication := false)

    runs on NR_BASE_PTC

  {

    var NR_RLC_DataField_Type v_RLC_Data1;

    var template (omit) NR_RLC_SegmentOffset_Type v_SegmentOffset := omit;

    var template (present) NR_RLC_AMD_PDU_Type v_NR_RLC_AMD_PDU;

    var template (present) NR_RLC_PDUList_Type v_NR_RLC_PDUList;

    v_RLC_Data1 := substr (p_RLC_Rec.NR_RLC_DataList[p_SDUn], p_Offset, p_Len);

    if (p_OffsetIndication == true) {

      v_SegmentOffset := int2bit(p_Offset, 16);

    }

    v_NR_RLC_AMD_PDU := f_NR_RLC_Get_AMD_PDU_RX(p_RLC_Rec, p_Poll, p_SegmentationInfo, v_SegmentOffset, v_RLC_Data1);

    v_NR_RLC_PDUList := { cr_NR_RLC_PDU_AMD(v_NR_RLC_AMD_PDU) };

    DRB.receive (car_NR_DRB_COMMON_IND_RLC_PDUList(nr_Cell1,

                                                   p_NR_DRB_Id,

                                                   crs_RlcBearerRouting_NR(nr_Cell1),
                                                   -,

                                                   v_NR_RLC_PDUList));

  }
After change

function f_NR_RxAMD_PDUpartofSDU(NR_RLC_SS_State_Type p_RLC_Rec,

                                   DRB_Identity p_NR_DRB_Id,

                                   integer p_SDUn,

                                   template (present) B1_Type p_Poll,

                                   integer p_Offset,

                                   integer p_Len,

                                   NR_RLC_SegmentationInfo_Type p_SegmentationInfo,

                                   boolean p_OffsetIndication := false)

    runs on NR_BASE_PTC

  {

    var NR_RLC_DataField_Type v_RLC_Data1;

    var template (omit) NR_RLC_SegmentOffset_Type v_SegmentOffset := omit;

    var template (present) NR_RLC_AMD_PDU_Type v_NR_RLC_AMD_PDU;

    var template (present) NR_RLC_PDUList_Type v_NR_RLC_PDUList;

    v_RLC_Data1 := substr (p_RLC_Rec.NR_RLC_DataList[p_SDUn], p_Offset, p_Len);

    if (p_OffsetIndication == true) {

      v_SegmentOffset := int2bit(p_Offset, 16);

    }

    v_NR_RLC_AMD_PDU := f_NR_RLC_Get_AMD_PDU_RX(p_RLC_Rec, p_Poll, p_SegmentationInfo, v_SegmentOffset, v_RLC_Data1);

    v_NR_RLC_PDUList := { cr_NR_RLC_PDU_AMD(v_NR_RLC_AMD_PDU) };

    DRB.receive (car_NR_DRB_COMMON_IND_RLC_PDUList(nr_Cell1,

                                                   p_NR_DRB_Id,

                                                   crs_RlcBearerRouting_None, 
                                                   -,

                                                   v_NR_RLC_PDUList));

  }
5. Execution Log Files
5.1 Qualcomm SDM855+SDX50
The Qualcomm SDM855+SDX50 UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR on EN-DC band combination DC_3A_n78A.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file

(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)


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]
	R5s190235:   Supporting information for agreement of Testcase 7.1.2.3.2 in FR2
                          This archive comprises:

                        -  xml and text format execution log files 




