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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 7.1.2.3.9 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:
7.1.2.3.9
Test Group:
\ENDC\7_1
ATS Version:
iwd-TTCN3-B2018-12_D19wk23
System Simulator used:
Keysight 5G Protocol Conformance Toolset
UE used:
Qualcomm SDM855+SDX50
Verification Status:
PASS

4. Corrections required for ENDC TC 7.1.2.3.9
Change 4.1
	Function name
	f_TC_7_1_2_3_9_ENDC_NR

	Reason for change
	At step 9A, when the SS starts the default grant allocation, the t-Reassembly at the UE has already expired and it sent an SR to request for a UL grant. However, since till this point we haven’t scheduled the default grants, we ignore this SR, and the next SR is entertained. This adds up a delay of about 20ms, and this is causing the issue, that we receive the STATUS report after t-reassembly ( + tolerance) expiry. A Prose CR will be raised for this.

	Summary of change
	Increased the t-Reassmebly timer to 200 ms

	TTCN module
	RLC_ENDC_NR.ttcn

	MCC160 Comment
	Not needed. This is not as per prose (R5-197007)


Before Change
   function f_TC_7_1_2_3_9_ENDC_NR() runs on ENDC_NR_PTC

  { // AM RLC / Reassembling of AMD PDUs

    var NR_RLC_SS_State_Type v_RLC_Rec;

    var template (omit)  NR_RadioBearerList_Type v_SS_Drb_ConfigList;

    var template (value) NR_RLC_BearerToAddModList_Type v_RLC_BearerConfigList;

    var template (value) DRB_ToAddModList  v_DRB_ToAddModList;

    f_ENDC_NR_Init();

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_Only);

    //Set null cipher Algorithm

    f_NR_AS_CipheringAlgorithm_Set(nea0); // @sic R5s190254 ch. 1.1 sic@

    v_SS_Drb_ConfigList[0] := cs_NR_SS_RadioBearer_AM_Test(tsc_NR_DRB2); // SNsize 18 by default

    v_DRB_ToAddModList[0] := cs_38508_DRB_ToAddMod(tsc_NR_DRB2, cs_38508_PDCP_Config);

    // Establishing UL AM RLC  parameters

    v_RLC_BearerConfigList := f_NR_ReconfigureRLC_AM(tsc_NR_DRB2,

                                                     -,

                                                     ms500, // t_PollRetransmit

                                                     -,

                                                     -,

                                                     -,

                                                     -,

                                                     ms150, // t_Reassembly
                                                     ms300);  // t_StatusProhibit

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_ConfigAM_UM(nr_Cell1, 1, 0, v_SS_Drb_ConfigList, v_RLC_BearerConfigList, -, v_DRB_ToAddModList);

    // Initialization of RLC variables

    f_NR_InitRLC_Record(v_RLC_Rec);

    v_RLC_Rec.AM_SN_Size := 18;

    v_RLC_Rec.t_PollRetransmit := 0.5;

    v_RLC_Rec.t_Reassembly := 0.15;
    v_RLC_Rec.t_StatusProhibit := 0.3;

    // Synchronize with the EUTRA PTC

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Start TestBody"); // @sic R5s190163 sic@

    f_Delay (1.0);          //@sic R5s190254 sic@

    f_NR_TestBody_Set(true);

    f_TC_7_1_2_3_9_NR_TestBody (v_RLC_Rec, tsc_NR_DRB2);

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);

    f_NR_TestBody_Set(false);

    //Wait from coordination AFTER the connection is released in E-UTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    //Postamble

    f_NR_ReleaseAllCells();

  }  
After Change
   function f_TC_7_1_2_3_9_ENDC_NR() runs on ENDC_NR_PTC

  { // AM RLC / Reassembling of AMD PDUs

    var NR_RLC_SS_State_Type v_RLC_Rec;

    var template (omit)  NR_RadioBearerList_Type v_SS_Drb_ConfigList;

    var template (value) NR_RLC_BearerToAddModList_Type v_RLC_BearerConfigList;

    var template (value) DRB_ToAddModList  v_DRB_ToAddModList;

    f_ENDC_NR_Init();

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_Only);

    //Set null cipher Algorithm

    f_NR_AS_CipheringAlgorithm_Set(nea0); // @sic R5s190254 ch. 1.1 sic@

    v_SS_Drb_ConfigList[0] := cs_NR_SS_RadioBearer_AM_Test(tsc_NR_DRB2); // SNsize 18 by default

    v_DRB_ToAddModList[0] := cs_38508_DRB_ToAddMod(tsc_NR_DRB2, cs_38508_PDCP_Config);

    // Establishing UL AM RLC  parameters

    v_RLC_BearerConfigList := f_NR_ReconfigureRLC_AM(tsc_NR_DRB2,

                                                     -,

                                                     ms500, // t_PollRetransmit

                                                     -,

                                                     -,

                                                     -,

                                                     -,

                                                     ms200, // t_Reassembly
                                                     ms300);  // t_StatusProhibit

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_ConfigAM_UM(nr_Cell1, 1, 0, v_SS_Drb_ConfigList, v_RLC_BearerConfigList, -, v_DRB_ToAddModList);

    // Initialization of RLC variables

    f_NR_InitRLC_Record(v_RLC_Rec);

    v_RLC_Rec.AM_SN_Size := 18;

    v_RLC_Rec.t_PollRetransmit := 0.5;

    v_RLC_Rec.t_Reassembly := 0.2;
    v_RLC_Rec.t_StatusProhibit := 0.3;

    // Synchronize with the EUTRA PTC

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Start TestBody"); // @sic R5s190163 sic@

    f_Delay (1.0);          //@sic R5s190254 sic@

    f_NR_TestBody_Set(true);

    f_TC_7_1_2_3_9_NR_TestBody (v_RLC_Rec, tsc_NR_DRB2);

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);

    f_NR_TestBody_Set(false);

    //Wait from coordination AFTER the connection is released in E-UTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    //Postamble

    f_NR_ReleaseAllCells();

  }  
Change 4.2
	Function name
	f_TC_7_1_2_3_9_NR_TestBody

	Reason for change
	1. In the default configuration,the RLC SN is size18, hence RLC header is 3 bytes. The data length of RLC SDU should be modified to match the UL grant size of 768 bits. A prose CR will be raised for this.

2. The syntax to print step numbers in the SS log is incorrect at various places; it is missing an ‘@’ in the end.

3. The first SDU sent at step 1 should be sent using a calculated time instance, and the next 4 PDUs and the subsequent grant should be sent based on this time instance.

4. At step 6, the periodicity and the number of cycles are swapped as arguments for the function f_NR_ULGrantConfiguration_StartPeriodicCyclicGrant
5. At steps 8, 15A, 22B and 30B the UE wil sent the Status report with Poll bit Set

6. At steps 10, 18, 24 the logic to calculate whether the STATUS PDU is received after t-Reassembly timer expiry is incorrect. 

7. At step 13 and 14A, 60ms and 40ms resp. may not be enough for the UE to receive and process all the SDUs available in UL for loopback.

8. At step 14A, there is an unnecessary UL grant being configured.

9. The SN for RLC SDU at step 15 is incorrectly set as 3 instead of 2

10. At step 17, the RLC SDU should be sent using calculated next available DL time instance, instead of using timingInfoNow to ensure the SDU is correctly sent

11. After step 18, the SS should wait for the expiry of t-StatusProhibit (300 ms) before allocating the UL grant for the UE to send the next satus report.
12. At step 19, first segment of RLC SDU 1 is incorrectly sent intead that of RLC SDU 5.

13. At step 22A, the grant is to be sent after 100ms of step 22

14. As per the corresponding Prose CR, the SS should send a STATUS PDU after step 22B

15. At step 23, as per the corresponding Prose CR, the PDU contains the last 29 bytes of the RLC SDU

16. At step 25, as per the corresponding Prose CR, the PDU contains the last 49 bytes of the RLC SDU

17. After step 27, the UE will start t-StatusProhibit timer once it sends the STATUS report. If a UL grant is allocated to send the next STATUS PDU before this timer expiry, the UE will ignore the grant and will not send the STATUS PDU at step 30.


	Summary of change
	1. Changed the RLC SDU size to 89 bytes,to ensure consistency,the data length of step 2,3,12,17,23,25 is changed. The first segment is 45 bytes, and second segment is changed to 44 bytes.

2. Corrected the syntax to properly print the step numbers in the SS log.

3. Calculated the DL time instance and next subsequent DL instances 20ms apart.

4. Corrected the arguments to function f_NR_ULGrantConfiguration_StartPeriodicCyclicGrant
5. Corrected the receive template to expect Poll bit set at steps 8, 15A, 22B and 30B
6. Created a new function to calculate received time, taking the timer tolerance into account at steps 10, 18, 24.
7. Increased the time to 100ms at steps 13 and 14A.

8. Removed the unnecessary UL grant allocation at step 14A

9. Corrected the SN to 2 at step 15

10. Calculated the DL time instance to be used for the RLC SDU transmission at step 17.
11. After step 18, the next DL send occasion is calculated with a delay of 300ms
12. Corrected to send RLC SDU5 at step 19

13. Calculated the UL occasion besed on the DL send occasion after 100ms (default value) at step 22A
14. Added a transmission of DL STATUS PDU as step 22C

15. Corrected the number of bytes in the RLC SDU from 30 to 29 at step 23

16. Corrected the number of bytes in the RLC SDU from 50 to 49 at step 25

17. Step 29A modified to wait for the t-statusProhibit expiry before assigning the grant, by sending the DL data at step 27 after 100ms, and assining the grant after another 200ms, thus ensuring the t-StatusProhibit timer of 300ms is expired.


	TTCN module
	RLC_TC_Common_NR.ttcn

	MCC160 Comment
	1 Accepted
2 Accepted (editorial only)

3 Accepted
4 Accepted
5 Accepted
6 Accepted, implemented using f_NR_SubFrameTimingCheckDuration

7 Accepted in principle. Timing to be adjusted as per scheduling specified in R5-197007
8 Accepted as improvement
9 Accepted
10 Accepted as improvment
11 Accepted in principle. Not as per prose which employs step 21A. 
12 Accepted
13 Accepted
14 Accepted
15 Accepted
16 Accepted
17 Accepted in principle. Timing to be adjusted as per scheduling specified in R5-197007


Before Change
    function f_TC_7_1_2_3_9_NR_TestBody(NR_RLC_SS_State_Type p_RLC_Rec,

                                            DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

  { // AM RLC / Reassembling of AMD PDUs

    var integer v_RLC_Len1stSeg := 45;

    var integer v_RLC_Len2ndSeg := 45;
    var integer v_RLC_SDUsize := v_RLC_Len1stSeg + v_RLC_Len2ndSeg; // = 90

    var SubFrameTiming_Type v_TimingDL;

    var SubFrameTiming_Type v_TimingDL1;

    var SubFrameTiming_Type v_TimingDL2;

    var SubFrameTiming_Type v_TimingDL3;

    var SubFrameTiming_Type v_TimingUL;

    var SubFrameTiming_Type v_TimingUL1;

    var template (value) NR_RLC_Status_NackListSN18Bit_Type v_NR_NackSN18Bit_List;

    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 float v_T_ReassemblyMin := f_NR_SetTimerToleranceMin (nr_Cell1, l2Timer, p_RLC_Rec.t_Reassembly); // tolerance 5G is 10 % as of today

    // generate 6 RLC SDUs = PDCP PDUs for transmission

    fl_NR_GenerateRLC_AM_SDUs(p_RLC_Rec, v_RLC_SDUsize, 6);

    // @siclog "Step 0" siclog
    // The SS stops the UL grant transmission.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1);

    v_TimingDL1 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 20);

    v_TimingDL2 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 40);

    v_TimingDL3 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 60);

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL3, 60);
    // @siclog "Step 1" siclog
    // The SS transmits AMD PDU#1 containing a complete RLC SDU#4 (90 bytes and SI field=00).

    p_RLC_Rec.AM_TX_Next := 3;

    f_NR_TxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id);
    // @siclog "Step 2" siclog

    // The SS transmits AMD PDU#2 containing the last segment (45 bytes) of RLC SDU#1 (SI field=10, SO=45).

    p_RLC_Rec.AM_TX_Next := 0;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL), tsc_RLC_SDU1, -, v_RLC_Len1stSeg, v_RLC_Len2ndSeg, tsc_NR_SI_EndOfSDU, true);
    // @siclog "Step 3" siclog
    // The SS transmits AMD PDU#3 containing the last segment (45 bytes) of RLC SDU#2 (SI field=10, SO=45).

    p_RLC_Rec.AM_TX_Next := 1;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL1), tsc_RLC_SDU2, -, v_RLC_Len1stSeg, v_RLC_Len2ndSeg, tsc_NR_SI_EndOfSDU, true);
    // @siclog "Step 4" siclog
    // The SS transmits AMD PDU#4 containing the first segment (45 bytes) of RLC SDU#2 (SI field=01).

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL2), tsc_RLC_SDU2, -, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);
    // @siclog "Step 5" siclog
    // The SS transmits AMD PDU#5 containing the first segment (45 bytes) of RLC SDU#1 (SI field =01).

    p_RLC_Rec.AM_TX_Next := 0;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL3), tsc_RLC_SDU1, -, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);
    // @siclog "Step 6" siclog
    // The SS waits for 60 ms then SS transmits 2 uplink grants with a time spacing of 20 ms.

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL3, 60);
    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(768, v_NR_UplinkBWP);

    f_NR_ULGrantConfiguration_StartPeriodicCyclicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation, 2, 20);
    // @siclog "Step 7" siclog
    // Check: Does the UE transmit an AMD PDU containing RLC SDU#1 in its data field?

    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU1);

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

    // @siclog "Step 8" siclog
    // Check: Does the UE transmit an AMD PDU containing RLC SDU#2 in its data field?

    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU2);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    // @siclog "Step 9" siclog
    // Void.

    // @siclog "Step 9A" siclog
    // The SS starts default UL grant allocation.

    f_NR_ULGrantConfiguration_Start(nr_Cell1);

    // @siclog "Step 10" siclog
    // Wait for t-reassembly of UE side to expire.

    f_Delay(v_T_ReassemblyMin); // if UE sends too early there will be a failure
    // Check: Does the UE transmit an RLC STATUS PDU with NACK_SN=2 and ACK_SN=4 to correctly to inform SS of missing RLC SDU#3?

    p_RLC_Rec.AM_RX_Next_Ack := 4;

    v_NR_NackSN18Bit_List := { crs_NR_RLC_NACK_SN18_Simple(2) };

    f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id, v_NR_NackSN18Bit_List);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");

    // @siclog "Step 10A" siclog
    // The SS stops the UL grant transmission.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1);

    v_TimingDL1 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 20);

    v_TimingDL2 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 40);

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL2, 60);

    v_TimingUL1 := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL2, 100);
    //@siclog "Step 11" siclog@

    // After 100 ms the SS transmits AMD PDU#6 containing the first 45 bytes of SDU#3 in its data field.

    // SO=0 and LSF=0. No header extension part is provided.

    p_RLC_Rec.AM_TX_Next := 2;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL), tsc_RLC_SDU3, -, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);

    //@siclog "Step 11A" siclog@

    // 20 ms after step 11 the SS transmits AMD PDU#6 containing the first 45 bytes of SDU#3 in its data field.

    // SO=0 and LSF=0. No header extension part is provided.

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL1), tsc_RLC_SDU3, -, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);

    //@siclog "Step 12" siclog@

    // 40 ms after step 11 the SS transmits AMD PDU#12 containing the last 45 bytes of SDU#3 in its data field, with the P-bit set.

    // SO=45 and LSF=1. No header extension part is provided.

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL2), tsc_RLC_SDU3, tsc_NR_P_Poll, v_RLC_Len1stSeg, v_RLC_Len2ndSeg, tsc_NR_SI_EndOfSDU, true);

    //@siclog "Step 13" siclog@

    // The SS waits for 60 ms to ensure the UE has all the required SDUs available in UL for loopback and then assigns one grant of 80 bits (UL grant allocation type 3).

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(80, v_NR_UplinkBWP);

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation); // 60 ms

    //@siclog "Step 14" siclog@

    // Check: Does the UE transmit a STATUS PDU with  ACK_SN=4, thus acknowledging the reception of PDUs with SN=0 to SN=3, and no NACK_SN provided ?

    p_RLC_Rec.AM_RX_Next_Ack := 4;

    f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

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

    //@siclog "Step 14A" siclog@

    // SS waits for 40 ms to ensure UE RLC has all the required SDUs available in UL for loopback and then assigns 2 UL grants of 768 bits.

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(768, v_NR_UplinkBWP);

    f_NR_ULGrantConfiguration_StartPeriodicCyclicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingUL1), v_NR_ResourceAllocation, 20, 2);

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL1), v_NR_ResourceAllocation); // 100ms
    //@siclog "Step 15" siclog@

    // Check: Does the UE transmit RLC SDU#3?

    p_RLC_Rec.AM_RX_Next := 3;
    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU3);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 15");

    //@siclog "Step 15A" siclog@

    // Check: Does the UE transmit RLC SDU#4?

    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU4);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 15A");

    //@siclog "Step 16" siclog@

    // The SS transmits a STATUS PDU.

    f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

    // @siclog "Step 17" siclog
    // The SS transmits AMD PDU#7 containing the last segment (45 bytes) of RLC SDU#5 (SI field=10, SO=45).

    p_RLC_Rec.AM_TX_Next := 4;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_Now, tsc_RLC_SDU5, -, v_RLC_Len1stSeg, v_RLC_Len2ndSeg, tsc_NR_SI_EndOfSDU, true);
    // @siclog "Step 17A" siclog
    // The SS starts default UL grant allocation.

    f_NR_ULGrantConfiguration_Start(nr_Cell1);

    // @siclog "Step 18" siclog
    // Wait for t-reassembly of UE side to expire.

    f_Delay(v_T_ReassemblyMin); // if UE sends too early there will be a failure
    // Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=5, NACK_SN=4 with SOStart=0 and SOEnd=44?

    p_RLC_Rec.AM_RX_Next_Ack := 5;

    v_NR_NackSN18Bit_List := { crs_NR_RLC_NACK_SN18_SOs(4, 0, v_RLC_Len1stSeg-1) };

    f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id, v_NR_NackSN18Bit_List);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 18");

    // @siclog "Step 18A" siclog
    // The SS stops the UL grant transmission.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1);

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

    // @siclog "Step 19" siclog
    // The SS transmits AMD PDU#8 containing the first segment (45 bytes) of RLC SDU#5 (SI field=01).

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL), tsc_RLC_SDU1, -, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);
    // @siclog "Step 20" siclog
    // Void.

    // @siclog "Step 21" siclog
    // Void.

    // @siclog "Step 21A" siclog
    // The SS waits for 20 ms and then assigns one UL grant of 80 bits (UL grant allocation type 3).

    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 22" siclog
    // Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=5?

    f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id); // uses AM_RX_NEXT

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 22");

    // @siclog "Step 22A" siclog
    // The SS waits for 100 ms and then assigns one uplink grant.

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(768, v_NR_UplinkBWP);

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_Now, v_NR_ResourceAllocation);
    // @siclog "Step 22B" siclog
    // Check: Does the UE transmit an AMD PDU containing RLC SDU#5 in its data field?

    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU5); // SN=4 implied

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 22B");

    // @siclog "Step 23" siclog
    // The SS transmits AMD PDU#9 containing the last 30 bytes of RLC SDU#6 (SI field=10, SO=60).

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_Now, tsc_RLC_SDU6, -, 60, 30, tsc_NR_SI_EndOfSDU, true);
    // @siclog "Step 23A" siclog
    // The SS starts default UL grant allocation.

    f_NR_ULGrantConfiguration_Start(nr_Cell1);

    // @siclog "Step 24" siclog
    // Wait for t-reassembly of UE side to expire.

    f_Delay(v_T_ReassemblyMin); // if UE sends too early there will be a failure
    // Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=6, NACK_SN=5 with SOStart=0 and SOEnd=59?

    p_RLC_Rec.AM_RX_Next_Ack := 6;

    v_NR_NackSN18Bit_List := { crs_NR_RLC_NACK_SN18_SOs(5, 0, 59) };

    f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id, v_NR_NackSN18Bit_List);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 24");

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1);

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 100);
    // @siclog "Step 25" siclog
    // The SS transmits AMD PDU#10 containing the next 50 bytes of RLC SDU#6 (SI field=11, SO=40).

    p_RLC_Rec.AM_TX_Next := 5;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_Now, tsc_RLC_SDU6, -, 40, 50, tsc_NR_SI_EndOfSDU, true);
    // @siclog "Step 26" siclog
    // Wait for t-reassembly of UE side to expire.

    f_Delay(v_T_ReassemblyMin);

    // Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=6, NACK_SN=5 with SOStart=0 and SOEnd=39?

    p_RLC_Rec.AM_RX_Next_Ack := 6;

    v_NR_NackSN18Bit_List := { crs_NR_RLC_NACK_SN18_SOs(5, 0, 39) };

    f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id, v_NR_NackSN18Bit_List);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 26");

    // @siclog "Step 26A" siclog
    // The SS stops the UL grant transmission.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    // @siclog "Step 27" siclog
    // The SS transmits AMD PDU#11 containing the first 40 bytes of RLC SDU#6 (SI field=01).

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL), tsc_RLC_SDU6, -, 0, 40, tsc_NR_SI_StartOfSDU);
    // @siclog "Step 28" siclog
    // Void.

    // @siclog "Step 29" siclog
    // Void.

    // @siclog "Step 29A" siclog
    // The SS transmits one uplink grant of size 80 bits.

    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 30" siclog
    // Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=6, thus acknowledging the reception of RLC SDUs with SN=0 to SN=5, and no NACK_SN provided?

    f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id); // uses AM_RX_NEXT

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 30");

    // @siclog "Step 30A" siclog
    // The SS transmits one uplink grant.

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(768, v_NR_UplinkBWP);

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_Now, v_NR_ResourceAllocation);

    // @siclog "Step 30B" siclog
    // Check: Does the UE transmit an AMD PDU containing RLC SDU#6 in its data field?

    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU6);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 30B");

    //@siclog "Step 31" siclog@

    // The SS transmits a STATUS PDU.

    f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

  }  
After Change
  function f_TC_7_1_2_3_9_NR_TestBody(NR_RLC_SS_State_Type p_RLC_Rec,

                                            DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

  { // AM RLC / Reassembling of AMD PDUs

    var integer v_RLC_Len1stSeg := 45;

    var integer v_RLC_Len2ndSeg := 44;
    var integer v_RLC_SDUsize := v_RLC_Len1stSeg + v_RLC_Len2ndSeg; // = 90

    var SubFrameTiming_Type v_TimingDL;

    var SubFrameTiming_Type v_TimingDL1;

    var SubFrameTiming_Type v_TimingDL2;

    var SubFrameTiming_Type v_TimingDL3;

    var SubFrameTiming_Type v_TimingDL4;
    var SubFrameTiming_Type v_TimingUL;

    var SubFrameTiming_Type v_TimingUL1;

    var SubFrameTiming_Type v_TimingInfoOfFrame2;
    var template (value) NR_RLC_Status_NackListSN18Bit_Type v_NR_NackSN18Bit_List;

    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 float v_T_ReassemblyMin := f_NR_SetTimerToleranceMin (nr_Cell1, l2Timer, p_RLC_Rec.t_Reassembly); // tolerance 5G is 10 % as of today

    var float v_T_ReassemblyMax := f_NR_SetTimerToleranceMax (nr_Cell1, l2Timer, p_RLC_Rec.t_Reassembly);    

    // generate 6 RLC SDUs = PDCP PDUs for transmission

    fl_NR_GenerateRLC_AM_SDUs(p_RLC_Rec, v_RLC_SDUsize, 6);

    // @siclog "Step 0" siclog@
    // The SS stops the UL grant transmission.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1);

    v_TimingDL1 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 20);

    v_TimingDL2 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 40);

    v_TimingDL3 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 60);

    v_TimingDL4 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 80);  

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL4, 60);
    // @siclog "Step 1" siclog@
    // The SS transmits AMD PDU#1 containing a complete RLC SDU#4 (90 bytes and SI field=00).

    p_RLC_Rec.AM_TX_Next := 3;

    f_NR_TxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id, -, cs_TimingInfo_NR(v_TimingDL));
    // @siclog "Step 2" siclog@
    // The SS transmits AMD PDU#2 containing the last segment (45 bytes) of RLC SDU#1 (SI field=10, SO=45).

    p_RLC_Rec.AM_TX_Next := 0;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL1), tsc_RLC_SDU1, -, v_RLC_Len1stSeg, v_RLC_Len2ndSeg, tsc_NR_SI_EndOfSDU, true);
    // @siclog "Step 3" siclog@
    // The SS transmits AMD PDU#3 containing the last segment (45 bytes) of RLC SDU#2 (SI field=10, SO=45).

    p_RLC_Rec.AM_TX_Next := 1;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL2), tsc_RLC_SDU2, -, v_RLC_Len1stSeg, v_RLC_Len2ndSeg, tsc_NR_SI_EndOfSDU, true);
    // @siclog "Step 4" siclog@
    // The SS transmits AMD PDU#4 containing the first segment (45 bytes) of RLC SDU#2 (SI field=01).

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL3), tsc_RLC_SDU2, -, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);
    // @siclog "Step 5" siclog@
    // The SS transmits AMD PDU#5 containing the first segment (45 bytes) of RLC SDU#1 (SI field =01).

    p_RLC_Rec.AM_TX_Next := 0;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL4), tsc_RLC_SDU1, -, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);
    // @siclog "Step 6" siclog@
    // The SS waits for 60 ms then SS transmits 2 uplink grants with a time spacing of 20 ms.

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL4, 40); 
    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(768, v_NR_UplinkBWP); 

    f_NR_ULGrantConfiguration_StartPeriodicCyclicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation, 20, 2);
    // @siclog "Step 7" siclog@
    // Check: Does the UE transmit an AMD PDU containing RLC SDU#1 in its data field?

    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU1);

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

    // @siclog "Step 8" siclog

    // Check: Does the UE transmit an AMD PDU containing RLC SDU#2 in its data field?

    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU2, tsc_NR_P_Poll);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    // @siclog "Step 9" siclog@
    // Void.

    // @siclog "Step 9A" siclog@
    // The SS starts default UL grant allocation.

    f_NR_ULGrantConfiguration_Start(nr_Cell1);

    // @siclog "Step 10" siclog@
    // Wait for t-reassembly of UE side to expire.

    //f_Delay(v_T_ReassemblyMin); // if UE sends too early there will be a failure //(Removed
    // Check: Does the UE transmit an RLC STATUS PDU with NACK_SN=2 and ACK_SN=4 to correctly to inform SS of missing RLC SDU#3?

    p_RLC_Rec.AM_RX_Next_Ack := 4;

    v_NR_NackSN18Bit_List := { crs_NR_RLC_NACK_SN18_Simple(2) };

    //f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id, v_NR_NackSN18Bit_List); //Removed
    v_TimingInfoOfFrame2 := f_NR_RxSTATUS_PDU_GetTimingInfo(p_RLC_Rec, p_NR_DRB_Id,v_NR_NackSN18Bit_List);

    f_CalculateTime(v_TimingDL,v_TimingInfoOfFrame2,v_T_ReassemblyMin,v_T_ReassemblyMax);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");

    // @siclog "Step 10A" siclog@
    // The SS stops the UL grant transmission.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1);

    v_TimingDL1 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 20);

    v_TimingDL2 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 40);

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL2, 100);

    v_TimingUL1 := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingUL, 100);     

    //@siclog "Step 11" siclog@

    // After 100 ms the SS transmits AMD PDU#6 containing the first 45 bytes of SDU#3 in its data field.

    // SO=0 and LSF=0. No header extension part is provided.

    p_RLC_Rec.AM_TX_Next := 2;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL), tsc_RLC_SDU3, -, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);

    //@siclog "Step 11A" siclog@

    // 20 ms after step 11 the SS transmits AMD PDU#6 containing the first 45 bytes of SDU#3 in its data field.

    // SO=0 and LSF=0. No header extension part is provided.

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL1), tsc_RLC_SDU3, -, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);

    //@siclog "Step 12" siclog@

    // 40 ms after step 11 the SS transmits AMD PDU#12 containing the last 45 bytes of SDU#3 in its data field, with the P-bit set.

    // SO=45 and LSF=1. No header extension part is provided.

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL2), tsc_RLC_SDU3, tsc_NR_P_Poll, v_RLC_Len1stSeg, v_RLC_Len2ndSeg, tsc_NR_SI_EndOfSDU, true);

    //@siclog "Step 13" siclog@

    // The SS waits for 60 ms to ensure the UE has all the required SDUs available in UL for loopback and then assigns one grant of 80 bits (UL grant allocation type 3).

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(80, v_NR_UplinkBWP);

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation); // 60 ms

    //@siclog "Step 14" siclog@

    // Check: Does the UE transmit a STATUS PDU with  ACK_SN=4, thus acknowledging the reception of PDUs with SN=0 to SN=3, and no NACK_SN provided ?

    p_RLC_Rec.AM_RX_Next_Ack := 4;

    f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

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

    //@siclog "Step 14A" siclog@

    // SS waits for 40 ms to ensure UE RLC has all the required SDUs available in UL for loopback and then assigns 2 UL grants of 808 bits.

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(768, v_NR_UplinkBWP); //R5s190376 

    f_NR_ULGrantConfiguration_StartPeriodicCyclicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingUL1), v_NR_ResourceAllocation, 20, 2);

    //f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL1), v_NR_ResourceAllocation); // 100ms //Removed
    //@siclog "Step 15" siclog@

    // Check: Does the UE transmit RLC SDU#3?

    p_RLC_Rec.AM_RX_Next := 2;
    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU3);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 15");

    //@siclog "Step 15A" siclog@

    // Check: Does the UE transmit RLC SDU#4?

    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU4, tsc_NR_P_Poll);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 15A");

    //@siclog "Step 16" siclog@

    // The SS transmits a STATUS PDU.

    f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1); 
    // @siclog "Step 17" siclog@
    // The SS transmits AMD PDU#7 containing the last segment (45 bytes) of RLC SDU#5 (SI field=10, SO=45).

    p_RLC_Rec.AM_TX_Next := 4;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL), tsc_RLC_SDU5, -, v_RLC_Len1stSeg, v_RLC_Len2ndSeg, tsc_NR_SI_EndOfSDU, true);
    // @siclog "Step 17A" siclog@
    // The SS starts default UL grant allocation.

    f_NR_ULGrantConfiguration_Start(nr_Cell1);

    // @siclog "Step 18" siclog@
    // Wait for t-reassembly of UE side to expire.

    //f_Delay(v_T_ReassemblyMin); // if UE sends too early there will be a failure //Removed
    // Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=5, NACK_SN=4 with SOStart=0 and SOEnd=44?

    p_RLC_Rec.AM_RX_Next_Ack := 5;

    v_NR_NackSN18Bit_List := { crs_NR_RLC_NACK_SN18_SO(4, 0, v_RLC_Len1stSeg-1) };

    //f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id, v_NR_NackSN18Bit_List); //Removed
    v_TimingInfoOfFrame2 := f_NR_RxSTATUS_PDU_GetTimingInfo(p_RLC_Rec, p_NR_DRB_Id,v_NR_NackSN18Bit_List);

    f_CalculateTime(v_TimingDL,v_TimingInfoOfFrame2,v_T_ReassemblyMin,v_T_ReassemblyMax); 
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 18");

    // @siclog "Step 18A" siclog@
    // The SS stops the UL grant transmission.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1,300); 
    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 20);

    // @siclog "Step 19" siclog@
    // The SS transmits AMD PDU#8 containing the first segment (45 bytes) of RLC SDU#5 (SI field=01).

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL), tsc_RLC_SDU5, tsc_NR_P_Poll, 0, v_RLC_Len1stSeg, tsc_NR_SI_StartOfSDU);
    // @siclog "Step 20" siclog@
    // Void.

    // @siclog "Step 21" siclog@
    // Void.

    // @siclog "Step 21A" siclog@
    // The SS waits for 20 ms and then assigns one UL grant of 80 bits (UL grant allocation type 3).

    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 22" siclog@
    // Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=5?

    f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id); // uses AM_RX_NEXT

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 22");

    // @siclog "Step 22A" siclog@
    // The SS waits for 100 ms and then assigns one uplink grant.
    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1); 
    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 0);
    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(768, v_NR_UplinkBWP); //R5s190376 
    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation);
    // @siclog "Step 22B" siclog@
    // Check: Does the UE transmit an AMD PDU containing RLC SDU#5 in its data field?

    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU5, tsc_NR_P_Poll); // SN=4 implied
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 22B");

    // @siclog "Step 22C" siclog@

    // The SS transmits a STATUS PDU.

    f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1); 
    // @siclog "Step 23" siclog@
    // The SS transmits AMD PDU#9 containing the last 30 bytes of RLC SDU#6 (SI field=10, SO=60).

    p_RLC_Rec.AM_TX_Next := 5;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL), tsc_RLC_SDU6, -, 60, 29, tsc_NR_SI_EndOfSDU, true);
    // @siclog "Step 23A" siclog@
    // The SS starts default UL grant allocation.

    f_NR_ULGrantConfiguration_Start(nr_Cell1);

    // @siclog "Step 24" siclog@
    // Wait for t-reassembly of UE side to expire.

    //f_Delay(v_T_ReassemblyMin); // if UE sends too early there will be a failure//Removed
    // Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=6, NACK_SN=5 with SOStart=0 and SOEnd=59?

    p_RLC_Rec.AM_RX_Next_Ack := 6;

    v_NR_NackSN18Bit_List := { crs_NR_RLC_NACK_SN18_SO(5, 0, 59) };

    //f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id, v_NR_NackSN18Bit_List); //Removed
    v_TimingInfoOfFrame2 := f_NR_RxSTATUS_PDU_GetTimingInfo(p_RLC_Rec, p_NR_DRB_Id,v_NR_NackSN18Bit_List);

    f_CalculateTime(v_TimingDL,v_TimingInfoOfFrame2,v_T_ReassemblyMin,v_T_ReassemblyMax); 
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 24");

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1);

    //v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 100); //Removed – not used
    // @siclog "Step 25" siclog@
    // The SS transmits AMD PDU#10 containing the next 50 bytes of RLC SDU#6 (SI field=11, SO=40).

    p_RLC_Rec.AM_TX_Next := 5;

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL), tsc_RLC_SDU6, -, 40, 49, tsc_NR_SI_EndOfSDU, true); 
    // @siclog "Step 26" siclog@
    // Wait for t-reassembly of UE side to expire.

    //f_Delay(v_T_ReassemblyMin); //Removed
    // Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=6, NACK_SN=5 with SOStart=0 and SOEnd=39?

    p_RLC_Rec.AM_RX_Next_Ack := 6;

    v_NR_NackSN18Bit_List := { crs_NR_RLC_NACK_SN18_SO(5, 0, 39) };

    //f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id, v_NR_NackSN18Bit_List); //Removed
    v_TimingInfoOfFrame2 := f_NR_RxSTATUS_PDU_GetTimingInfo(p_RLC_Rec, p_NR_DRB_Id,v_NR_NackSN18Bit_List);

    f_CalculateTime(v_TimingDL,v_TimingInfoOfFrame2,v_T_ReassemblyMin,v_T_ReassemblyMax);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 26");

    // @siclog "Step 26A" siclog@
    // The SS stops the UL grant transmission.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1);  //100
    v_TimingDL1 := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 100);

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 200); //100 
    // @siclog "Step 27" siclog@
    // The SS transmits AMD PDU#11 containing the first 40 bytes of RLC SDU#6 (SI field=01).

    f_NR_TxAMD_PDUpartofSDU (p_RLC_Rec, p_NR_DRB_Id, cs_TimingInfo_NR(v_TimingDL1), tsc_RLC_SDU6, tsc_NR_P_Poll, 0, 40, tsc_NR_SI_StartOfSDU);    

    // @siclog "Step 28" siclog@
    // Void.

    // @siclog "Step 29" siclog@
    // Void.

    // @siclog "Step 29A" siclog@
    // The SS transmits one uplink grant of size 80 bits.

    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 30" siclog@
    // Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=6, thus acknowledging the reception of RLC SDUs with SN=0 to SN=5, and no NACK_SN provided?

    f_NR_RxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id); // uses AM_RX_NEXT

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 30");

    // @siclog "Step 30A" siclog@
    // The SS transmits one uplink grant.

    //v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(808, v_NR_UplinkBWP); //R5s190376

    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(768, v_NR_UplinkBWP); //R5s190376

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_Now, v_NR_ResourceAllocation);

    // @siclog "Step 30B" siclog@
    // Check: Does the UE transmit an AMD PDU containing RLC SDU#6 in its data field?

    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, tsc_RLC_SDU6, tsc_NR_P_Poll);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 30B");

    //@siclog "Step 31" siclog@

    // The SS transmits a STATUS PDU.

    f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

  }   
New Function
     function f_CalculateTime(template (value) SubFrameTiming_Type p_TimingInfo1,

                          template (value) SubFrameTiming_Type p_TimingInfo2,

                          float p_T_ReassemblyMin,

                          float p_T_ReassemblyMax

                          )

    runs on NR_BASE_PTC                             

  {


   var integer v_Frame1;


   var integer v_Frame2;


   var integer v_SubFrame1;


   var integer v_SubFrame2;


   var integer v_TimeDifference;


   var integer v_Min;


   var integer v_Max;


   v_Frame1 := valueof( p_TimingInfo1.SFN.Number );


   v_Frame2 := valueof( p_TimingInfo2.SFN.Number ) + 1024;


   v_SubFrame1 := valueof( p_TimingInfo1.Subframe.Number );


   v_SubFrame2 := valueof( p_TimingInfo2.Subframe.Number );


   v_TimeDifference := (( v_Frame2 - v_Frame1 ) mod 1024)*10 + ( v_SubFrame2 - v_SubFrame1 );


   v_Min := float2int( p_T_ReassemblyMin * 1000.0 ) ;


   v_Max := float2int( p_T_ReassemblyMax * 1000.0 ) ;


   //if (v_TimeDifference > v_Min and (v_TimeDifference < v_Max))


   if (v_Min <= v_TimeDifference and (v_TimeDifference <= v_Max)) 

   {  


     f_NR_PreliminaryPass(__FILE__, __LINE__, "Pass");


   }


   else 


   {


     f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Time wrong");


   }

   } 
5. Execution Log Files

5.1 Qualcomm SDM855+SDX50
The Qualcomm SDM855+SDX50 UE passed this test case on Keysight 5G Protocol Conformance Toolset Solution on EN-DC band combination DC_5A_n261A.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
TC_7_1_2_3_9_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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