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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 7.1.2.3.7 which is part of the ENDC test suite in the ‘iwd-TTCN3-B2018-12_D19wk23’ 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:
7.1.2.3.7
Test Group:
\ENDC\7_1
ATS Version:
iwd-TTCN3-B2018-12_D19wk23
System Simulator used:
Keysight 5G Protocol Conformance Toolset
UE used:
MediaTek MT6297
Verification Status:
PASS

4. Corrections required for ENDC TC 7.1.2.3.7
	Function name
	f_TC_7_1_2_3_7_NR_TestBody

	Reason for change
	1. In Step 34, data is scheduled to be sent after 300ms. In Step 35, delay about 165ms. In step 36, UL grant is scheduled to be allocated after 160ms. The result is, UL grant is allocated (165 + 160 – 300)ms = 25ms after data is sent. t-Reassembly is 150ms in this test case, that is, it is not expired when UL grant is allocated. But as per Spec required, UL grant should be allocated after t-Reassembly expired.
2. In step 15, the time allocated, 70 ms, for scheduling 7 UL grants may not be enough.

3. In step 38, if SS transmits AMD PDU after 300ms, t-StatusProhibit has expired. That is, when UE receives AMD PDU with SN = 16, status report has already constructed with NACK Range = 4 (SN = 13,14,15,15). Hence, test case will fail at step 40 because TTCN expects to receive a status report with NACK Range = 3 (SN = 13,14,15)

	Summary of change
	1. In step 36, allocate the UL grant after 360ms, that is, it is allocated (360 + 165 – 300)ms = 225ms after data is sent, which ensure t-Reassembly is expired.
2. Increase the time from 70 to 120 and also corrected the TimingInfo for UL grant with changing v_TimingDL to v_timingDL1.

3. Use the Frame Number get in step 37 to calculate the Frame Number to transmit AMD PDU with SN = 16 in step 38. 

	TTCN module
	RLC_TC_Common_NR

	MCC160 Comment
	1. Accepted (see R5s190791)
2. Accepted, implemented as per R5-197030
3. Accepted in principle (see R5s190791)
The test case can’t run with only these 3 changes (e.g. see R5-197030)


Before 

  function f_TC_7_1_2_3_7_NR_TestBody(NR_RLC_SS_State_Type p_RLC_Rec,

                                            DRB_Identity p_NR_DRB_Id) runs on  NR_BASE_PTC

  {

    ……

    //@siclog "Step 13" siclog@

    // The SS waits for 50 ms after the transmission of the last AMD PDU to ensure UE RLC has all the required SDUs available and then assigns 1 UL grant (UL grant allocation type 3) of size 80 bits.

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL1, 50);

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(80, v_NR_UplinkBWP);

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

    //@siclog "Step 14" siclog@

    // Check: Does the UE transmit a Status Report with no NACK_SN and ACK_SN = 10?

    p_RLC_Rec.AM_RX_Next_Ack := 10;

    f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 14");

    //@siclog "Step 15" siclog@

    // In the second frame following the one scheduled in step 13 the SS assigns 7 UL grants (UL grant allocation type 2) with a time spacing of 20 ms of size 888 bits.

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 70);
    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(888, v_NR_UplinkBWP);// @sic R5s190378 sic@

    f_NR_ULGrantConfiguration_StartPeriodicCyclicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation, 20, 7);

    //@siclog "Step 16" siclog@

    ……

    //@siclog "Step 34" siclog@

    // After 300 ms the SS transmits an AMD PDU with SN=17 and P=0, and an AMD PDU with SN=19 and P=1. A time spacing of 20 ms is applied.

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1, 300);

    v_TimingDL1 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 20);

    p_RLC_Rec.AM_TX_Next := 17;

    f_NR_TxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id, tsc_NR_P_NoPoll, cs_TimingInfo_NR(v_TimingDL));

    p_RLC_Rec.AM_TX_Next := 19;

    f_NR_TxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id, tsc_NR_P_Poll, cs_TimingInfo_NR(v_TimingDL1));

    //@siclog "Step 35" siclog@

    // The SS waits for t-Reassembly ms to ensure expiry.

    f_Delay(v_T_ReassemblyMax);

    //@siclog "Step 36" siclog@

    // 60 ms after step 35  the SS assigns an UL grant (UL grant allocation type 3) of size 88 bits.

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1);
    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 60);

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(88, v_NR_UplinkBWP);

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

    //@siclog "Step 37" siclog@

    // Check: Does the UE transmit a Status Report with ACK_SN=18 and  NACK_SN: 13 including NACK Range 4 (SN 13, 14, 15, 16)?

    p_RLC_Rec.AM_RX_Next_Ack := 18;

    v_NR_NackSN18Bit_List := { crs_NR_RLC_NACK_SN18_Range_E1_0(13, 4) };// @sic R5s190378 sic@

v_SubFrameTimingTc := f_NR_RxSTATUS_PDU_GetTimingInfo(p_RLC_Rec, p_NR_DRB_Id, v_NR_NackSN18Bit_List);
    //@siclog "Step 38" siclog@

    // After 300 ms the SS transmits an AMD PDU with SN=16 and P=1.

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1, 300);

    p_RLC_Rec.AM_TX_Next := 16;

    f_NR_TxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id, tsc_NR_P_Poll, cs_TimingInfo_NR(v_TimingDL));

    //@siclog "Step 39" siclog@

    ……

  }
After change

function f_TC_7_1_2_3_7_NR_TestBody(NR_RLC_SS_State_Type p_RLC_Rec,

                                            DRB_Identity p_NR_DRB_Id) runs on  NR_BASE_PTC

  {

    ……

    //@siclog "Step 13" siclog@

    // The SS waits for 50 ms after the transmission of the last AMD PDU to ensure UE RLC has all the required SDUs available and then assigns 1 UL grant (UL grant allocation type 3) of size 80 bits.

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL1, 50);

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(80, v_NR_UplinkBWP);

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

    //@siclog "Step 14" siclog@

    // Check: Does the UE transmit a Status Report with no NACK_SN and ACK_SN = 10?

    p_RLC_Rec.AM_RX_Next_Ack := 10;

    f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 14");

    //@siclog "Step 15" siclog@

    // In the second frame following the one scheduled in step 13 the SS assigns 7 UL grants (UL grant allocation type 2) with a time spacing of 20 ms of size 888 bits.

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL1, 120);
    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(888, v_NR_UplinkBWP);// @sic R5s190378 sic@

    f_NR_ULGrantConfiguration_StartPeriodicCyclicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation, 20, 7);

//@siclog "Step 16" siclog@

……

    //@siclog "Step 34" siclog@

    // After 300 ms the SS transmits an AMD PDU with SN=17 and P=0, and an AMD PDU with SN=19 and P=1. A time spacing of 20 ms is applied.

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1, 300);

    v_TimingDL1 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 20);

    p_RLC_Rec.AM_TX_Next := 17;

    f_NR_TxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id, tsc_NR_P_NoPoll, cs_TimingInfo_NR(v_TimingDL));

    p_RLC_Rec.AM_TX_Next := 19;

    f_NR_TxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id, tsc_NR_P_Poll, cs_TimingInfo_NR(v_TimingDL1));

    //@siclog "Step 35" siclog@

    // The SS waits for t-Reassembly ms to ensure expiry.

    f_Delay(v_T_ReassemblyMax);

    //@siclog "Step 36" siclog@

    // 60 ms after step 35  the SS assigns an UL grant (UL grant allocation type 3) of size 88 bits.

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1, 300); 

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 60);

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(88, v_NR_UplinkBWP);

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

    //@siclog "Step 37" siclog@

    // Check: Does the UE transmit a Status Report with ACK_SN=18 and  NACK_SN: 13 including NACK Range 4 (SN 13, 14, 15, 16)?

    p_RLC_Rec.AM_RX_Next_Ack := 18;

    v_NR_NackSN18Bit_List := { crs_NR_RLC_NACK_SN18_Range_E1_0(13, 4) };// @sic R5s190378 sic@

v_SubFrameTimingTc := f_NR_RxSTATUS_PDU_GetTimingInfo(p_RLC_Rec, p_NR_DRB_Id, v_NR_NackSN18Bit_List);
    //@siclog "Step 38" siclog@

    // After 300 ms the SS transmits an AMD PDU with SN=16 and P=1.

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1, 300);

    v_TimingDL.SFN.Number := v_SubFrameTimingTc.SFN.Number + 30;
    p_RLC_Rec.AM_TX_Next := 16;

    f_NR_TxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id, tsc_NR_P_Poll, cs_TimingInfo_NR(v_TimingDL));

    //@siclog "Step 39" siclog@

    ……

  }
5. Execution Log Files

5.1 MediaTek MT6297
The MediaTek MT6297 UE passed this test case on Keysight 5G Protocol Conformance Toolset Solution 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: 
TC_7_1_2_3_7_Log.html
· 

(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.
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	[1]
	R5s190790:   ENDC FR1: Supporting information for addition of NR RLC AM test case 7.1.2.3.7
                          This archive comprises:

                        -  html and text format execution log files for Keysight test platform



