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1 Overview

This document lists all the changes needed to correct problems in the TTCN implementation of test case 7.2.3.10, which is part of the LTE test suite.
The test case can be demonstrated to run with one LTE UE (see section 6). Execution log files are provided as evidence. 
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3 Verification Test Summary

Test Case:
tc_7_2_3_10
Test Group:
RLC
ATS Version:
iWD-EUTRA-TVB2009-03_D10wk03
System Simulator used:
Anite Conformance Toolset
UE used:
LG Electronics LEO3 UE.

Verification Status:
PASS
4 Corrections required for test case 7.2.3.10
4.1 Introduction

This section describes the changes required to make test case 7.2.3.10 run correctly with a LTE UE. The TTCN used to pass this test case belongs to iWD-EUTRA-TVB2009-03_D10wk03 release.

4.2 Change 1
	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	In step 1 SS transmits 3 RLC SDUs. With the default grant size UE will concatenate all the SDUs in a single RLC PDU. However test specification expects UE to transmit individual RLC PDU. Hence explicit grant should be transmitted to UE to send single RLC SDU in each RLC PDU.


	Summary of change
	1) PDU size is being modified to 98 from 100. This is chosen to match UL TBS.

2) Explicit UL Grant Allocation of size 840 bits by invoking function f_EUTRA_PeriodicCyclicULGrantTransmission() for three PDUs to be looped back.
Size of 840 bits can accommodate 98 Bytes of RLC data, 2 bytes of PDCP header, 2 bytes of RLC header, one byte of MAC header and 2 bytes of Short BSR.


	Source of change
	File : RLC_AM_Testcases.ttcn, Step 1.


Before:

	p_RLC_Rec.TxDataSize := 100;


After: 

	p_RLC_Rec.TxDataSize := 98;
f_EUTRA_StopULGrantTransmission_PUCCH_Sync ( eutra_Cell1, cs_TimingInfo_Now );
f_EUTRA_PeriodicCyclicULGrantTransmission(eutra_Cell1, cs_TimingInfo(v_Timing.SFN.Number, v_Timing.Subframe.Number ), 15, 3, 1, 3 );


4.3 Change 2

	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	1) In step 1 of the test case, function f_TxAMD_SDU() takes “cs_TimingInfo_Now” as argument, this allows a scope for the SS protocol stack to send downlink PDUs in any Frame and SubFrame. It will be more accurate if Frame and SubFrame are specified for invoking this function. 
Step 2 of the test case checks t-Reordering expiry time for the Status report trigger. For an accurate time reference for this purpose, SS needs to wait for 100ms/10 frames before it starts sending PDUs in downlink.
2) Step 2 checks for t-Reordering timer expiry and start of timer was captured at SS on the basis of function f_EUTRA_GetCurrentTiming(). This is not accurate as retrieving the time using this function can add delay. 


	Summary of change
	1) Get the current time using f_EUTRA_GetCurrentTiming(). Wait for 100ms/10 frames for having an accurate reference before sending    

      PDUs in downlink. On subsequent SubFrame numbers send AMD PDUs with SN=0, 1, 2, 4. Wait for 60ms and then allocate uplink grants for three PDUs.

2) At the time of transmission of PDU with SN=4, Frame and SubFrame used is captured as the time when UE starts t_Reordering as this PDU will trigger start of t_Reordering.


	Source of change
	File : RLC_AM_Testcases.ttcn, Step 1.


Before:

	  var SubFrameTiming_Type v_SubFrameTimingTa;

  var SubFrameTiming_Type v_SubFrameTimingTb;

  var SubFrameTiming_Type v_SubFrameTimingTc;

  var SubFrameTiming_Type v_SubFrameTimingTemp;

  ….

  ….

  ….

  ….

 f_TxAMD_SDU (p_RLC_Rec, cs_TimingInfo_Now, tsc_P_NoPoll, tsc_RLC_SDU1);

 f_TxAMD_SDU (p_RLC_Rec, cs_TimingInfo_Now, tsc_P_NoPoll, tsc_RLC_SDU2);

 f_TxAMD_SDU (p_RLC_Rec, cs_TimingInfo_Now, tsc_P_NoPoll, tsc_RLC_SDU3);
 p_RLC_Rec.AM_VTS := 4;
 f_TxAMD_SDU (p_RLC_Rec, cs_TimingInfo_Now, tsc_P_NoPoll, tsc_RLC_SDU5);

 v_SubFrameTimingTa := f_EUTRA_GetCurrentTiming( eutra_Cell1 );




After: 

	  var SubFrameTiming_Type v_SubFrameTimingTa;

  var SubFrameTiming_Type v_SubFrameTimingTb;

  var SubFrameTiming_Type v_SubFrameTimingTc;

  var SubFrameTiming_Type v_SubFrameTimingTemp;
  var EUTRA_FDD_TDD_Mode_Type  v_EUTRA_FDD_TDD_Mode ;

  var integer Subframe :=0;
  ….

  ….

  ….

  ….
// determine RAT to make the timing correct later on

  v_EUTRA_FDD_TDD_Mode := f_EUTRA_CellInfo_GetFDD_TDD (eutra_Cell1);

  //wait for 10ms for sync both in case of FDD and TDD                                                    

  v_Timing := f_EUTRA_GetCurrentTiming(eutra_Cell1);

  v_Timing.SFN.Number := (v_Timing.SFN.Number + 10) mod 1024;  

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 0);

  f_TxAMD_SDU    ( p_RLC_Rec,

                     cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                     tsc_P_NoPoll,                

                     tsc_RLC_SDU1);

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 1);                   

  f_TxAMD_SDU    ( p_RLC_Rec,

                     cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                     tsc_P_NoPoll,                

                     tsc_RLC_SDU2);

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 2);

  f_TxAMD_SDU    ( p_RLC_Rec,

                     cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                     tsc_P_NoPoll,                

                     tsc_RLC_SDU3);                                          

  p_RLC_Rec.AM_VTS := 4;

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 3);

  f_TxAMD_SDU    ( p_RLC_Rec,

                   cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                   tsc_P_NoPoll,                

                   tsc_RLC_SDU5);
  //This PDU starts t-ReOrder, store time for reference.
  v_SubFrameTimingTa := v_Timing;

  v_SubFrameTimingTa.SFN.Number := v_Timing.SFN.Number; 

  v_SubFrameTimingTa.Subframe.Number := Subframe;

  v_Timing.SFN.Number := (v_Timing.SFN.Number + 6) mod 1024;

  v_Timing.Subframe.Number := 0;
f_EUTRA_PeriodicCyclicULGrantTransmission(eutra_Cell1, cs_TimingInfo(v_Timing.SFN.Number, v_Timing.Subframe.Number ), 15, 3, 1, 3 );



4.4 Change 3
	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	In step1 of the test case AMD PDU with SN=2 from UE will come with Poll field set in RLC header. This is because after sending the last AMD PDU transmission buffer becomes empty and hence Poll will be included as per 3gpp 36.322, section 5.2.2.1. 


	Summary of change
	Handle Poll field coming in third AMD header. 

Send a Status PDU to UE as a response to Polling. 


	Source of change
	File : RLC_AM_Testcases.ttcn, Step 1.


Before:

	  // Parallel behaviour: 3 SDUs are complete, will be delivered and looped back

  f_RxAMD_SDU ( p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU1 );

  f_RxAMD_SDU ( p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU2 );

  f_RxAMD_SDU ( p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU3 );




After: 

	  // Parallel behaviour: 3 SDUs are complete, will be delivered and looped back

  f_RxAMD_SDU ( p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU1 );

  f_RxAMD_SDU ( p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU2 );

  f_RxAMD_SDU ( p_RLC_Rec, tsc_P_Poll, tsc_RLC_SDU3 );

  f_TxSTATUS_PDU(p_RLC_Rec);
  f_EUTRA_StartDefULGrantTransmission(eutra_Cell1,cs_TimingInfo_Now);


4.5 Change 4
	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	1) In step 3 of the test case changes similar to change 2 are needed.
2) As downlink AMD PDUs are getting transmitted on specific subframes there is no need for an explicit check in Step 3 for 50ms duration for all downlink data transmission for AMD PDUs with SNs 5, 6, 8 and 9.


	Summary of change
	1) 

a. Get the time Tb when the status PDU was received as a result of t-Reordering 
    expiry at UE. 
b. Wait for 100ms/10 frames for having an accurate reference before sending    

    PDUs in downlink.  

c. On subsequent SubFrame numbers send AMD PDUs with SN=5, 6, 8, 9.

2) Remove the check for sending data within 50ms.



	Source of change
	File : RLC_AM_Testcases.ttcn


Before:

	  // Step 3: Within 50 ms after the Status Report is received at Step 2, the SS transmits 4 AMD PDUs with SN=5, 6, 8 and 9 on DRB 1.

  // The SS sets the P field of all the AMD PDUs to 0.

  f_TxAMD_SDU (p_RLC_Rec, cs_TimingInfo_Now, tsc_P_NoPoll, tsc_RLC_SDU6);

  f_TxAMD_SDU (p_RLC_Rec, cs_TimingInfo_Now, tsc_P_NoPoll, tsc_RLC_SDU7);

  p_RLC_Rec.AM_VTS := 8;

  f_TxAMD_SDU (p_RLC_Rec, cs_TimingInfo_Now, tsc_P_NoPoll, tsc_RLC_SDU9);

  f_TxAMD_SDU (p_RLC_Rec, cs_TimingInfo_Now, tsc_P_NoPoll, tsc_RLC_SDU10);
  v_SubFrameTimingTemp := f_EUTRA_GetCurrentTiming( eutra_Cell1 );

  v_Duration := f_EUTRA_SubFrameTimingDuration( v_SubFrameTimingTb, v_SubFrameTimingTemp );

  if( v_Duration > float2int(50.0))

  {

    f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "The SS does not send 4 AMD PDUs with SN=5, 6, 8 and 9 within 50 ms");

  }


After: 

	  // Step 3: Within 50 ms after the Status Report is received at Step 2, the SS transmits 4 AMD PDUs with SN=5, 6, 8 and 9 on DRB 1.

  // The SS sets the P field of all the AMD PDUs to 0.

  v_Timing := v_SubFrameTimingTb;

  v_Timing.SFN.Number := (v_SubFrameTimingTb.SFN.Number + 10) mod 1024;

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 0);

  f_TxAMD_SDU    ( p_RLC_Rec,

                     cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                     tsc_P_NoPoll,                

                     tsc_RLC_SDU6); //SDU5

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 1);

  f_TxAMD_SDU    ( p_RLC_Rec,

                     cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                     tsc_P_NoPoll,                

                     tsc_RLC_SDU7); //SDU6

  p_RLC_Rec.AM_VTS := 8;

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 2);

  f_TxAMD_SDU ( p_RLC_Rec,

                cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                tsc_P_NoPoll,                

                tsc_RLC_SDU9); //SDU8

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 3);              

  f_TxAMD_SDU ( p_RLC_Rec,

                cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                tsc_P_NoPoll,                

                tsc_RLC_SDU10); //SDU8


4.6 Change 5
	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	1) In Step 3 of the test case when AMD PDU with SN=5 is received at UE, t-Reordering is started. t-StatusProhibit must be running at this time because previously UE has sent back a Status PDU. 
As per 36.523-3 SS can not be configured in future for FN that is less than 10 Frames in future, So SS should waits for 10 frames before sending AMD PDU with SN=5.
By reducing t-Reordering from 200ms to 150ms this is ensured that t-Reordering expires before t-StatusProhibit expires although SS waits for 10 frames before sending PDUs.   
2) After Step 3 of the test case, SS needs to handle one additional Status PDU with ACK_SN=7 and NACK_SN=3.

This is needed because in step 2, UE receives AMD PDU with SN=5 and starts t-Reordering. At this time t-StatusProhibit is already running.

At the expiry of t-Reordering because of RLC state variables and 3gpp 36.322 section 5.1.3.2.4, t-Reordering is started again.

t-StatusProhibit expiry now takes latest RLC State variables and forms a Status PDU. As t-Reordering was still running so state variables are not updated yet and hence Status PDU will contain ACK_SN=7, NACK_SN=3.

A prose CR will be raised for the above 2 issues.


	Summary of change
	1) Reduce t-Reordering to 150ms.
2) Handle a Status PDU with ACK_SN=7 and NACK_SN=3 before Step 4 of current prose in test specification. SS waits for t-StatusProhibit to ensure expiry of this timer.


	Source of change
	File : RLC_AM_Testcases.ttcn


Before:

	  //EUTRA initialisation

  f_EUTRA_Init(c1);

  //RLC global initialisation

  f_InitRLC_Record(v_RLC_Rec, AM_Mode);

  // overwrite non default values to be used

  v_RLC_Rec.t_Reordering := 0.2;

  v_RLC_Rec.t_StatusProhibit := 0.3;

  v_RLC_Rec.t_PollRetransmit := 0.5;

  ….

  ….

  ….

  ….
  //entering UE test state 3 with test case specific RLC parameters, with BSR and PHR disabled

  fl_EUTRA_GenericRbEst_WithRLC_AM_Params (eutra_Cell1,

                                        {cs_DRB_ToAddMod_RLC_AM (tsc_DRB1,

                                                                 cds_TX_AM_RLC_t_Poll (ms500),

                                                                 cds_RX_AM_RLC_Common (ms200, ms300))});
  ….

  ….

  ….

  ….
  // Step 4: Check 1: does the UE transmit a Status Report with NACK_SN=3, NACK_SN=7 and ACK_SN=10?

  // Record time TC

  // Check 2: (TC - TB) = t_StatusProhibit

  p_RLC_Rec.AM_VTA := 10;

  v_NACK_List := cr_NACK_List_2NACKs ( 3,

                                       tsc_E2_NoSO_Follows,

                                       omit,

                                       7,

                                       tsc_E2_NoSO_Follows,

                                       omit );

  t_WatchDog.start;
  DRB.receive (car_DRB1_RLCStatusInd( eutra_Cell1,

                                      cr_STATUS_PDU_Nack( p_RLC_Rec.AM_VTA,

                                                          v_NACK_List,

                                                          v_Padding_1bit ))) -> value v_ReceivedAsp;

  v_SubFrameTimingTc := v_ReceivedAsp.Common.TimingInfo.SubFrame;

  v_Duration := f_EUTRA_SubFrameTimingDuration( v_SubFrameTimingTb, v_SubFrameTimingTc );

  if( f_EUTRA_SubFrameTimingCheckDuration( eutra_Cell1, v_Duration, float2int(p_RLC_Rec.t_StatusProhibit * 1000.0) ) )

  {

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 4");

  }

  else

  {

    f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 4");

  };

  t_WatchDog.stop;



After: 

	  //EUTRA initialisation

  f_EUTRA_Init(c1);

  //RLC global initialisation

  f_InitRLC_Record(v_RLC_Rec, AM_Mode);

  // overwrite non default values to be used

  v_RLC_Rec.t_Reordering := 0.15;

  v_RLC_Rec.t_StatusProhibit := 0.3;

  v_RLC_Rec.t_PollRetransmit := 0.5;
  ….

  ….

  ….

  ….

  //entering UE test state 3 with test case specific RLC parameters, with BSR and PHR disabled

  fl_EUTRA_GenericRbEst_WithRLC_AM_Params (eutra_Cell1,

                                        {cs_DRB_ToAddMod_RLC_AM (tsc_DRB1,

                                                                 cds_TX_AM_RLC_t_Poll (ms500),

                                                                 cds_RX_AM_RLC_Common (ms150, ms300))});
  ….

  ….

  ….

  ….
  p_RLC_Rec.AM_VTA := 7;

  v_NACK_List := cr_NACK_List (3,

                               tsc_E2_NoSO_Follows,

                               omit);

  t_WatchDog.start;

  DRB.receive (car_DRB1_RLCStatusInd( eutra_Cell1,

                                      cr_STATUS_PDU_Nack( p_RLC_Rec.AM_VTA,

                                                          v_NACK_List,

                                                          v_Padding_1bit ))) -> value v_ReceivedAsp;

  v_SubFrameTimingTc := v_ReceivedAsp.Common.TimingInfo.SubFrame;    

  v_Duration := f_EUTRA_SubFrameTimingDuration( v_SubFrameTimingTb, v_SubFrameTimingTc );

  if( f_EUTRA_SubFrameTimingCheckDuration( eutra_Cell1, v_Duration, float2int(p_RLC_Rec.t_StatusProhibit * 1000.0) ) )

  {

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 4");

  }

  else

  {

    f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 4");

  };

  t_WatchDog.stop;                                                          

  //new step

  f_Delay (p_RLC_Rec.t_StatusProhibit);                                                                                                  

  // Step 4: Check 1: does the UE transmit a Status Report with NACK_SN=3, NACK_SN=7 and ACK_SN=10?

  // Record time TC

  // Check 2: (TC - TB) = t_StatusProhibit

  p_RLC_Rec.AM_VTA := 10;

  v_NACK_List := cr_NACK_List_2NACKs ( 3,

                                       tsc_E2_NoSO_Follows,

                                       omit,

                                       7,

                                       tsc_E2_NoSO_Follows,

                                       omit );

  DRB.receive (car_DRB1_RLCStatusInd( eutra_Cell1,

                                      cr_STATUS_PDU_Nack( p_RLC_Rec.AM_VTA,

                                                          v_NACK_List,

                                                          v_Padding_1bit ))) -> value v_ReceivedAsp;

  v_Timing := v_ReceivedAsp.Common.TimingInfo.SubFrame;



4.7 Change 6 
	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	1) In step 6 of the test case changes similar to change 2 are needed. 
2) Once UE receives ADM PDU with SN=9 and Poll field set, it sends back Status PDU and hence an uplink grant allocation only for Status PDU is done. 
Once status PDU is received an uplink grant allocation for expected loop backed AMD PDUs is done.



	Summary of change
	1) 

a. Get the time when the status PDU was received (old prose step 4).   

b. Wait for 100ms/10 frames for having an accurate reference before sending    

    PDUs in downlink.  

c. On subsequent SubFrame numbers send AMD PDUs with SN=3, 7, 9.

2) 

a. Allocate uplink grant for Status PDU and handle Status PDU. 
b. Allocate uplink grant for Loopback PDUs.



	Source of change
	File : RLC_AM_Testcases.ttcn


Before:

	  // Step 5: The SS waits for t-StatusProhibit ms to ensure expiry.

  f_Delay (p_RLC_Rec.t_StatusProhibit);

  // Step 6: The SS transmits 3 AMD PDUs with SN=3, SN=7, and SN=9 on DRB 1.

  // The SS sets the P field of all the AMD PDUs to 0 except for that of the AMD PDU with SN=9.

  p_RLC_Rec.AM_VTS := 3;

  f_TxAMD_SDU (p_RLC_Rec, cs_TimingInfo_Now, tsc_P_NoPoll, tsc_RLC_SDU4);

  p_RLC_Rec.AM_VTS := 7;

  f_TxAMD_SDU (p_RLC_Rec, cs_TimingInfo_Now, tsc_P_NoPoll, tsc_RLC_SDU8);

  p_RLC_Rec.AM_VTS := 9;

  f_TxAMD_SDU (p_RLC_Rec, cs_TimingInfo_Now, tsc_P_Poll, tsc_RLC_SDU10);



After: 

	  // Step 5: The SS waits for t-StatusProhibit ms to ensure expiry.

  f_Delay (p_RLC_Rec.t_StatusProhibit);

  f_EUTRA_StopULGrantTransmission_PUCCH_Sync ( eutra_Cell1, cs_TimingInfo_Now );
  // Step 6: The SS transmits 3 AMD PDUs with SN=3, SN=7, and SN=9 on DRB 1.

  // The SS sets the P field of all the AMD PDUs to 0 except for that of the AMD PDU with SN=9.

  v_Timing.SFN.Number := (v_Timing.SFN.Number + 10) mod 1024;
  p_RLC_Rec.AM_VTS := 3;   

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 0);

  f_TxAMD_SDU ( p_RLC_Rec,

                cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                tsc_P_NoPoll,                

                tsc_RLC_SDU4);
  p_RLC_Rec.AM_VTS := 7;

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 1);

  f_TxAMD_SDU ( p_RLC_Rec,

                cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                tsc_P_NoPoll,                

                tsc_RLC_SDU8);
  p_RLC_Rec.AM_VTS := 9;          

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 2);

  f_TxAMD_SDU ( p_RLC_Rec,

                cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                tsc_P_Poll,                

                tsc_RLC_SDU10);

  v_Timing.SFN.Number := (v_Timing.SFN.Number + 6) mod 1024;
  f_EUTRA_StartULGrantTransmissionOnSR_Reception( eutra_Cell1,

                                                  cs_TimingInfo(v_Timing.SFN.Number, v_Timing.Subframe.Number ),

                                                  cs_DciInfo_CcchDcchDtchUL_Explicit( 1, 1 ) );

  DRB.receive (car_DRB1_RLCStatusInd( eutra_Cell1,

                                             cr_RLC_AM_StatusPDU_ACK_SN( p_RLC_Rec.AM_VTA ) ) );     
  f_EUTRA_StopULGrantTransmission_PUCCH_Sync ( eutra_Cell1, cs_TimingInfo_Now ); 

  f_EUTRA_StartULGrantTransmissionOnSR_Reception( eutra_Cell1,

                                                  cs_TimingInfo_Now,
                                                  cs_DciInfo_CcchDcchDtchUL_Explicit( 15, 3 ) );



4.8 Change 7
	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	Last AMD PDU from UE in Step 7 will be coming with Poll field set as per 3gpp 3.22 section 5.2.2.1. This is because transmission buffer will become empty at this time.


	Summary of change
	Handle Poll field in Step 7. Transmit a Status PDU to UE.

	Source of change
	File : RLC_AM_Testcases.ttcn


Before:

	  // Step 7: Check: does the UE transmit a Status Report with no NACK_SN and ACK_SN = 10?

  // Parallel behaviour: 7 SDUs are complete, will be delivered and looped back

  p_RLC_Rec.AM_VTA := 10;

  while (p_RLC_Rec.AM_VRR < 10) {

    alt {

      [] DRB.receive (car_DRB1_RLCAmDataInd (eutra_Cell1,

                                             cr_AMD_PDUoneSDU(p_RLC_Rec.AM_VRR,

                                                              tsc_P_NoPoll,

                                                              {p_RLC_Rec.RLC_DataList[p_RLC_Rec.AM_VRR]} ))) {

        p_RLC_Rec.AM_VRR := (p_RLC_Rec.AM_VRR + 1) mod 1024;

      }

      [] DRB.receive (car_DRB1_RLCStatusInd( eutra_Cell1,

                                             cr_RLC_AM_StatusPDU_ACK_SN( p_RLC_Rec.AM_VTA ) ) ) {

      }

    } // alt

  } // while


After: 

	  // Step 7: Check: does the UE transmit a Status Report with no NACK_SN and ACK_SN = 10?

  // Parallel behaviour: 7 SDUs are complete, will be delivered and looped back

  p_RLC_Rec.AM_VTA := 10;

  while (p_RLC_Rec.AM_VRR < 10) {

    alt {

      [] DRB.receive (car_DRB1_RLCAmDataInd (eutra_Cell1,

                                             cr_AMD_PDUoneSDU(p_RLC_Rec.AM_VRR,

                                                              tsc_P_NoPoll,

                                                              {p_RLC_Rec.RLC_DataList[p_RLC_Rec.AM_VRR]} ))) {

        p_RLC_Rec.AM_VRR := (p_RLC_Rec.AM_VRR + 1) mod 1024;

      }

      [] DRB.receive (car_DRB1_RLCAmDataInd (eutra_Cell1,

                                             cr_AMD_PDUoneSDU(p_RLC_Rec.AM_VRR,

                                                              tsc_P_Poll,

                                                              {p_RLC_Rec.RLC_DataList[p_RLC_Rec.AM_VRR]} ))) {

        p_RLC_Rec.AM_VRR := (p_RLC_Rec.AM_VRR + 1) mod 1024;

        f_TxSTATUS_PDU(p_RLC_Rec);

      }
      [] DRB.receive (car_DRB1_RLCStatusInd( eutra_Cell1,

                                             cr_RLC_AM_StatusPDU_ACK_SN( p_RLC_Rec.AM_VTA ) ) ) {

      }

    } // alt

  } // while


4.9 Change 8
	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	In step 9 of the test case changes similar to change 2 are needed.


	Summary of change
	a. Get current time.   

b. Wait for 100ms/10 frames for having an accurate reference before sending    

    PDUs in downlink.  

c. On subsequent SubFrame numbers send AMD PDUs with SN=10, 12.


	Source of change
	File : RLC_AM_Testcases.ttcn


Before:

	  // Step 9: The SS transmits an AMD PDU with SN=10 and P=0, and an AMD PDU with SN=12 and P=1, on DRB1.

  p_RLC_Rec.AM_VTS := 10;

  v_RLC_Data1 := substr (p_RLC_Rec.RLC_DataList[tsc_RLC_SDU11], 0, 22);

  f_TxAMD_OnePDU ( p_RLC_Rec,

                   cs_TimingInfo_Now,

                   tsc_P_NoPoll,

                   tsc_FI_StartOfSDU,

                   v_RLC_Data1 );

  p_RLC_Rec.AM_VTS := 12;

  v_RLC_Data1 := substr (p_RLC_Rec.RLC_DataList[tsc_RLC_SDU11], 82, 20);

  f_TxAMD_OnePDU ( p_RLC_Rec,

                   cs_TimingInfo_Now,

                   tsc_P_Poll,

                   tsc_FI_EndOfSDU,

                   v_RLC_Data1 );


After: 

	  f_EUTRA_StopULGrantTransmission_PUCCH_Sync ( eutra_Cell1, cs_TimingInfo_Now );

  v_Timing := f_EUTRA_GetCurrentTiming(eutra_Cell1);

  v_Timing.SFN.Number := (v_Timing.SFN.Number + 10) mod 1024;
  // Step 9: The SS transmits an AMD PDU with SN=10 and P=0, and an AMD PDU with SN=12 and P=1, on DRB1.

  p_RLC_Rec.AM_VTS := 10;

  v_RLC_Data1 := substr (p_RLC_Rec.RLC_DataList[tsc_RLC_SDU11], 0, 22);

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 0);
  f_TxAMD_OnePDU ( p_RLC_Rec,

                   cs_TimingInfo(v_Timing.SFN.Number, Subframe),
                   tsc_P_NoPoll,

                   tsc_FI_StartOfSDU,

                   v_RLC_Data1 );

  p_RLC_Rec.AM_VTS := 12;

  v_RLC_Data1 := substr (p_RLC_Rec.RLC_DataList[tsc_RLC_SDU11], 82, 20);

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 1);
  f_TxAMD_OnePDU ( p_RLC_Rec,

                   cs_TimingInfo(v_Timing.SFN.Number, Subframe ),
                   tsc_P_Poll,

                   tsc_FI_EndOfSDU,

                   v_RLC_Data1 );


4.10 Change 9
	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	In prose step 10, t-Reordering(/2) is 150ms (/2) i.e. around 7 Frames. So, next data will be sent after six Frames. 
No need to wait for t-Reordering * 0.25 as SS will be sending next data within t-Reordering(/2) as per prose. SS will be sending data on specific Frame and SubFrame.


	Summary of change
	1) Wait for six frames before sending data.
2) For SDU 12 SI field is updated as middle of SDU.



	Source of change
	File : RLC_AM_Testcases.ttcn


Before:

	  // Step 10: Within (t_Reordering / 2) ms after Step 9, the SS transmits an AMD PDU with SN=11 and P=0 on DRB1.

  // so wait for (t_Reordering / 4) ms

  f_Delay (p_RLC_Rec.t_Reordering * 0.25);
  // Reception of a STATUS PDU needs further checking !!! ???

  p_RLC_Rec.AM_VTS := 11;

  v_RLC_Data1 := substr (p_RLC_Rec.RLC_DataList[tsc_RLC_SDU12], 0, 60);

  f_TxAMD_OnePDU ( p_RLC_Rec,

                   cs_TimingInfo_Now,

                   tsc_P_NoPoll,

                   tsc_FI_EndOfSDU,

                   v_RLC_Data1 );




After: 

	  // Step 10: Within (t_Reordering / 2) ms after Step 9, the SS transmits an AMD PDU with SN=11 and P=0 on DRB1.

  v_Timing.SFN.Number := (v_Timing.SFN.Number + 6) mod 1024;

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 0);
  // Reception of a STATUS PDU needs further checking !!! ???

  p_RLC_Rec.AM_VTS := 11;

  v_RLC_Data1 := substr (p_RLC_Rec.RLC_DataList[tsc_RLC_SDU11], 22, 60);

  f_TxAMD_OnePDU ( p_RLC_Rec,

                   cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                   tsc_P_NoPoll,

                   tsc_FI_MiddleOfSDU,
                   v_RLC_Data1 );


4.11 Change 10

	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	1) Since now uplink Grant is being allocated in a controlled manner, it needs to be allocated for Status PDU of Step 11 too.
2) After sending Status PDU in Step 11 UE needs to loop back the completed AMD PDU. Being last uplink PDU, Poll field will be set for this AMD PDU as per 3gpp 36.322 section 5.2.2.1 as transmission buffer will be empty.



	Summary of change
	1) 
a. Allocate uplink Grant for a Status PDU with ACK_SN field. 
b. Wait for two frames and allocate uplink grants. 
c. Allocate uplink grant for completely transmitted SDU, so that UE can loop back it as a single AMD PDU. 
2) Handle AMD PDU with Poll field set.


	Source of change
	File : RLC_AM_Testcases.ttcn


Before:

	  // Step 11: Check: does the UE transmit a Status Report with no NACK_SN and ACK_SN=13?

  p_RLC_Rec.AM_VTA := 13;

  f_RxSTATUS_PDU_ACK (p_RLC_Rec);

  f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 11");
  // Parallel behaviour: 1 SDUs is complete, will be delivered and looped back

  f_RxAMD_SDU ( p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU11 );




After: 

	  v_Timing.SFN.Number := (v_Timing.SFN.Number + 2) mod 1024;

  Subframe := 0;

  f_EUTRA_StartULGrantTransmissionOnSR_Reception( eutra_Cell1,

                                                  cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                                                  cs_DciInfo_CcchDcchDtchUL_Explicit( 1, 1 ) );
  // Step 11: Check: does the UE transmit a Status Report with no NACK_SN and ACK_SN=13?

  p_RLC_Rec.AM_VTA := 13;

  f_RxSTATUS_PDU_ACK (p_RLC_Rec);

  f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 11");
  f_EUTRA_StopULGrantTransmission_PUCCH_Sync ( eutra_Cell1, cs_TimingInfo_Now );

  v_Timing := f_EUTRA_GetCurrentTiming(eutra_Cell1);

  v_Timing.SFN.Number := (v_Timing.SFN.Number + 1) mod 1024;

  Subframe := 0;

  f_EUTRA_StartULGrantTransmissionOnSR_Reception( eutra_Cell1,

                                                  cs_TimingInfo(v_Timing.SFN.Number, Subframe),

                                                  cs_DciInfo_CcchDcchDtchUL_Explicit( 15, 3 ) );
  // Parallel behaviour: 1 SDUs is complete, will be delivered and looped back

  f_RxAMD_SDU ( p_RLC_Rec, tsc_P_Poll, tsc_RLC_SDU11 );

  f_TxSTATUS_PDU(p_RLC_Rec);




4.12 Change 11

	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	In Step 17 there is no need to provide a grant allocation for regular BSR here along with Status PDU. This is because these two bytes will be used by UE to send more number of NACK_SN fields in the Status PDU than expected in the test specification step.

Regular BSR will be cancelled because UE has data to be sent (remaining NACK_SNs) and these data can be accommodated in the allocated grant size. 

3gpp 3.21, section 5.4.5.
A Prose CR will be raised for this.



	Summary of change
	Reduce Uplink Grant size by 16bits.

	Source of change
	File : RLC_AM_Testcases.ttcn


Before:

	  // Step 17: The SS responds to the scheduling request received at Step 16 with an UL grant of size 72 bits.

  // Note 1: UL grant of 72 bits (ITBS=2, NPRB=2, see TS 36.213 Table 7.1.7.2.1-1) is chosen to allow the UE to

  // transmit a 2 byte regular BSR and a Status Report with ACK_SN and 2 NACK_SNs

  // (8-bit MAC PDU subheader + 4-bit D/C/CPT + 10-bit ACK_SN + 1-bit E1 + 2 x (12-bit NACK_SN/E1/E2) ).

  f_EUTRA_PeriodicCyclicULGrantTransmission( eutra_Cell1, cs_TimingInfo_Now, 2, 2, 1, 1);


After: 

	  // Step 17: The SS responds to the scheduling request received at Step 16 with an UL grant of size 72 bits.

  // Note 1: UL grant of 72 bits (ITBS=2, NPRB=2, see TS 36.213 Table 7.1.7.2.1-1) is chosen to allow the UE to

  // transmit a 2 byte regular BSR and a Status Report with ACK_SN and 2 NACK_SNs

  // (8-bit MAC PDU subheader + 4-bit D/C/CPT + 10-bit ACK_SN + 1-bit E1 + 2 x (12-bit NACK_SN/E1/E2) ).

  f_EUTRA_PeriodicCyclicULGrantTransmission( eutra_Cell1, cs_TimingInfo_Now, 1, 2, 1, 1);


4.13 Change 12

	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	As per test specification at step 18 UE should set ACK_SN to 16, however TTCN expects it as 20.


	Summary of change
	TTCN updated to expect ACK_SN =16.

	Source of change
	File : RLC_AM_Testcases.ttcn


Before:

	  // Step 18: Check: does the UE transmit a Status Report with ACK_SN=16 and 2 NACK_SNs: 14 and 15?

  p_RLC_Rec.AM_VTA := 20;

  v_NACK_List := cr_NACK_List_2NACKs (14,

                                      tsc_E2_NoSO_Follows,

                                      omit,

                                      15,

                                      tsc_E2_NoSO_Follows,

                                      omit );

  f_RxSTATUS_PDU_NACK( p_RLC_Rec, v_NACK_List, v_Padding_1bit);

  f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 18");


After: 

	  // Step 18: Check: does the UE transmit a Status Report with ACK_SN=16 and 2 NACK_SNs: 14 and 15?

  p_RLC_Rec.AM_VTA := 16;

  v_NACK_List := cr_NACK_List_2NACKs (14,

                                      tsc_E2_NoSO_Follows,

                                      omit,

                                      15,

                                      tsc_E2_NoSO_Follows,

                                      omit );

  f_RxSTATUS_PDU_NACK( p_RLC_Rec, v_NACK_List, v_Padding_1bit);

  f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 18");


4.14 Change 13

	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	In Step 21, PDU is being sent by calling f_TxAMD_OnePDU() with “cs_TimingInfo_Now”. 
In Step 22, uplink grant is being allocated calling  f_EUTRA_PeriodicCyclicULGrantTransmission() with “cs_TimingInfo_Now”. 

Since SS has to serve these two function calls immediately there is a possibility that uplink grant allocation can happen before data is received at UE. To make it more deterministic SS needs to be first aware of the fact that UE has data to be sent. Only after this SS should allocate uplink grant for the Status PDU the way it is being done in step 22.

A Prose CR will be raised for this.


	Summary of change
	Wait for Scheduling Request and allocate uplink grant after it is received at SS.

	Source of change
	File : RLC_AM_Testcases.ttcn


Before:

	  // Step 19: The SS ignores scheduling requests and does not allocate any uplink grant.

  f_EUTRA_StopULGrantTransmission_PUCCH_Sync ( eutra_Cell1, cs_TimingInfo_Now );

  // Step 20: The SS waits for t-StatusProhibit ms to ensure expiry.

  f_Delay (p_RLC_Rec.t_StatusProhibit);

  // Step 21: The SS transmits an AMD PDU with SN=14 and P=1 on DRB1.

  p_RLC_Rec.AM_VTS := 14;

  v_RLC_Data1 := substr (p_RLC_Rec.RLC_DataList[tsc_RLC_SDU12], 22, 20);

  f_TxAMD_OnePDU ( p_RLC_Rec,

                   cs_TimingInfo_Now,

                   tsc_P_Poll,

                   tsc_FI_MiddleOfSDU,

                   v_RLC_Data1 );

  // Step 22: The SS transmits an UL grant of size 72 bits.

  // Note 2: UL grant of 72 bits (ITBS=2, NPRB=2, see TS 36.213 Table 7.1.7.2.1-1) is chosen to allow the UE to

  // transmit a Status Report with ACK_SN and 4 NACK_SNs

  // (8-bit MAC PDU subheader + 4-bit D/C/CPT + 10-bit ACK_SN + 1-bit E1 + 4 x (12-bit NACK_SN/E1/E2) ).

  f_EUTRA_PeriodicCyclicULGrantTransmission( eutra_Cell1, cs_TimingInfo_Now, 2, 2, 1, 1);


After: 

	  // Step 19: The SS ignores scheduling requests and does not allocate any uplink grant.

  f_SS_ConfigSchedulingRequestIndMode(eutra_Cell1, tsc_L1Mac_IndicationMode_Disable);  f_EUTRA_StopULGrantTransmission_PUCCH_Sync ( eutra_Cell1, cs_TimingInfo_Now );

  // Step 20: The SS waits for t-StatusProhibit ms to ensure expiry.

  f_Delay (p_RLC_Rec.t_StatusProhibit); 
  // Step 21: The SS transmits an AMD PDU with SN=14 and P=1 on DRB1.

  p_RLC_Rec.AM_VTS := 14;

  Subframe := fl_CalcSubframeOffset(v_EUTRA_FDD_TDD_Mode, 0);

  v_RLC_Data1 := substr (p_RLC_Rec.RLC_DataList[tsc_RLC_SDU12], 22, 20);

  f_TxAMD_OnePDU ( p_RLC_Rec,

                   cs_TimingInfo_Now, 
                   tsc_P_Poll,

                   tsc_FI_MiddleOfSDU,

                   v_RLC_Data1 );

  // Step 22: The SS transmits an UL grant of size 72 bits.

  // Note 2: UL grant of 72 bits (ITBS=2, NPRB=2, see TS 36.213 Table 7.1.7.2.1-1) is chosen to allow the UE to

  // transmit a Status Report with ACK_SN and 4 NACK_SNs

  // (8-bit MAC PDU subheader + 4-bit D/C/CPT + 10-bit ACK_SN + 1-bit E1 + 4 x (12-bit NACK_SN/E1/E2) ).

  f_SS_ConfigSchedulingRequestIndMode(eutra_Cell1, tsc_L1Mac_IndicationMode_Enable);

  // Wait for SR

  t_WatchDog.start;

  SYSIND.receive ( car_SchedulingReq_IND (eutra_Cell1, ?));

  t_WatchDog.stop;

  f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "");

  f_SS_ConfigSchedulingRequestIndMode(eutra_Cell1, tsc_L1Mac_IndicationMode_Disable);

  f_EUTRA_PeriodicCyclicULGrantTransmission( eutra_Cell1, cs_TimingInfo_Now, 2, 2, 1, 1);


4.15 Change 14

	Testcase name
	f_TC_7_2_3_10_EUTRA

	Reason for change
	Since in step 21, AMD PDU with SN=14 is sent with Poll field set and still there are missing PDUs at UE, so t-Reordering is started at UE. 
After receiving AMD PDU with SN=14, UE immediately responds with Status PDU as SS has ensured t-StausProhibit expiry in step 20. This Status PDU is handled at SS in step 23. At UE, t-Reordering is still running.
At the expiry of t-Reordering UE sends back Status PDU.
Even before t-Reordering is expired SS needs to send missing AMD PDUs so that no Status PDU is sent by UE after the last step of the test case.

SS needs to handle looped back PDU from UE.

A Prose CR will be raised for this.



	Summary of change
	a. SS sends AMD PDUs with SN=15, 16, 17, 18 with Poll field of all of them set to 
    zero. 
b. Handle looped back AMD PDU from UE. 


	Source of change
	File : RLC_AM_Testcases.ttcn


Before:

	// Step 23: Check: does the UE transmit a Status Report with ACK_SN=20 and 4 NACK_SNs: 15, 16, 17 and 18?

  p_RLC_Rec.AM_VTA := 20;

  v_NACK_List := cr_NACK_List_4NACKs_NoSOs(15, 16, 17, 18);

  f_RxSTATUS_PDU_NACK( p_RLC_Rec, v_NACK_List, v_Padding_1bit);

  f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 23");

} // fl_EUTRA_7_2_3_10_TestBody




After: 

	  // Step 23: Check: does the UE transmit a Status Report with ACK_SN=20 and 4 NACK_SNs: 15, 16, 17 and 18?

  p_RLC_Rec.AM_VTA := 20;

  v_NACK_List := cr_NACK_List_4NACKs_NoSOs(15, 16, 17, 18);

  f_RxSTATUS_PDU_NACK( p_RLC_Rec, v_NACK_List, v_Padding_1bit);

  f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 23");

  f_EUTRA_StartULGrantTransmissionOnSR_Reception( eutra_Cell1,

                                                  cs_TimingInfo_Now,

                                                  cs_DciInfo_CcchDcchDtchUL_Explicit( 15, 3 ) );

  p_RLC_Rec.AM_VTS := 15;

  v_RLC_Data1 := substr (p_RLC_Rec.RLC_DataList[tsc_RLC_SDU12], 42, 10);

  f_TxAMD_OnePDU ( p_RLC_Rec,

                   cs_TimingInfo_Now,

                   tsc_P_NoPoll,

                   tsc_FI_MiddleOfSDU,

                   v_RLC_Data1 );

  p_RLC_Rec.AM_VTS := 16;

  v_RLC_Data1 := substr (p_RLC_Rec.RLC_DataList[tsc_RLC_SDU12], 52, 10);

  f_TxAMD_OnePDU ( p_RLC_Rec,

                   cs_TimingInfo_Now,  

                   tsc_P_NoPoll,

                   tsc_FI_MiddleOfSDU,

                   v_RLC_Data1 );

  p_RLC_Rec.AM_VTS := 17;

  v_RLC_Data1 := substr (p_RLC_Rec.RLC_DataList[tsc_RLC_SDU12], 62, 10);

  f_TxAMD_OnePDU ( p_RLC_Rec,

                   cs_TimingInfo_Now,

                   tsc_P_NoPoll,

                   tsc_FI_MiddleOfSDU,

                   v_RLC_Data1 );

  p_RLC_Rec.AM_VTS := 18;

  v_RLC_Data1 := substr (p_RLC_Rec.RLC_DataList[tsc_RLC_SDU12], 72, 10);

  f_TxAMD_OnePDU ( p_RLC_Rec,

                   cs_TimingInfo_Now,

                   tsc_P_NoPoll,

                   tsc_FI_MiddleOfSDU,

                   v_RLC_Data1 );        

  f_RxAMD_SDU ( p_RLC_Rec, tsc_P_Poll, tsc_RLC_SDU12 );

  f_TxSTATUS_PDU(p_RLC_Rec);

  f_EUTRA_StopULGrantTransmission_PUCCH_Sync ( eutra_Cell1, cs_TimingInfo_Now );
} // fl_EUTRA_7_2_3_10_TestBody


5 Execution Log Files

5.1 LG Electronics LEO3 UE

The LG electronics LEO3 UE passed this test case on the Anite Conformance Toolset with Snow 3G integrity algorithm. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file tc_7_2_3_10_LG-log.html:

In the log file (in html format) the complete test case execution can be seen. All message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log file.

6 References

	[1]
	R5s100032: This archive comprises text format execution log file.
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