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1. Overview

This document lists all the changes needed to correct problems in the TTCN implementation of test case 24.1.4 which is part of the LTE_A_PRO_Testsuite. Only essential changes to the TTCN are applied and documented in section 4.

With these changes applied the test case can be demonstrated to run with one or more LTE UEs 
(see section 6). Execution log files are provided as evidence. 
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3. Verification Test Summary

Test Case:
TC_24_1_4
Test Group:
LTE_A_PRO_Testsuite
ATS Version:
iwd-TTCN3-B2018-03_D18wk24 + essential modifications.

System Simulator used:
Rohde & Schwarz CMW500

UE used:
Qualcomm MDM 9150
Verification Status:
PASS
4. Corrections required

4.1. Correction to function f_TC_24_1_4_EUTRA()
	Function name
	f_TC_24_1_4_EUTRA()

	Reason for change
	1. TTCN has extra AT/MMI command to trigger STCH packet count at step 6 and 11

	Summary of change
	1. Removed extra command at step 5-6 and 10-11

	TTCN module
	V2V_Communication_Testcases.ttcn

	MCC160 Comment
	Accepted, but additional change is needed to include a Fail verdict in case the counter is not 3.


Before Change:

	function f_TC_24_1_4_EUTRA() runs on EUTRA_V2X_PTC

  {

    var integer v_Count := 0;

    var PositioningSystemList_Type v_GNSSList:= f_POS_GetListOfSupportedGNSS();

    //SS configures GNSS simulator for Scenario #2, step 1, to simulate a location in the centre of geographical area 1

    f_V2X_StartPositioningSimulatorEUTRA(v_GNSSList, 2);

    //Send OoC info to SideLink PTC

    f_V2X_SendOutOfConverageInfo();

    //Insert USIM or preconfigure

    f_UT_USIM_Insert_Or_Preconfigure (UT, "The UE is authorised for V2X and equipped with information in UE or in a USIM as per 36.523-1 Table 24.1.4.3.1-1");

    f_UT_SwitchOnUE(UT);

    f_EUTRA_TestBody_Set(true);

    //@siclog "Steps 1" siclog@

    //Trigger the UE to activate UE test loop mode -> SS sends AT command +CATM

    f_UT_ActivateTestLoopModeE(UT, true);

    //@siclog "Steps 2" siclog@

    //Trigger the UE to close UE test loop mode E (reception mode) -> SS sends AT command +CCUTLE

    f_UT_CloseTestLoopModeE(UT, RECEIVE, '0000AA'O); //@sic R5-181217 sic@

    //@siclog "Step 2A" siclog@

    //Trigger the UE to reset UTC time. @sic R5-181224 sic@

    f_UT_UTCReset(UT);

    //@siclog "Steps 3" siclog@

    //SS configures GNSS simulator for Scenario #2, step 1, to simulate a location in the centre of geographical area 1

    // (done in the preamble to be able to synchronise SS-UE to GNSS)

    //@siclog "Steps 3A" siclog@

    //Wait for px_AquireGNSS_MaxTime for the UE to acquire location data and start receiving.

    f_Delay(int2float (px_AquireGNSS_MaxTime));

    //@siclog "Steps 4" siclog@

    //SS-UE1 sends sidelink communication over the PC5 interface

    f_SideLink_SynchronisePTC(SIDELINK);

    //@siclog "Steps 5-6" siclog@

    //Trigger UE to request the counter of successful reception of STCH packets -> SS sends AT command +CUSPCREQ

    //Does the UE send a response with the counter of STCH packets = 3?

    f_UT_SidelinkPacketCounter(UT);
    v_Count := f_UT_SidelinkPacket_STCHCounter(UT);

    if (v_Count == 3) {

      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Test Case 24.1.4 Step 6");

    }

    //@siclog "Steps 7" siclog@

    //GNSS simulator is triggered to start step 2 of Scenario #2 to simulate the UE moving at a reasonable rate to a location outside Geographical area #1

    f_V2X_TriggerMovePositioningSimulatorEUTRA(v_GNSSList);

    //@siclog "Steps 8" siclog@

    //Wait for 71 sec (as detailed in TS 36.508 [18] Table 4.11.2-2) to allow the simulated location for the UE to leave Geographical area #1 and for the UE to acquire new location data

    f_Delay(71.0);

    //@siclog "Steps 9" siclog@

    //SS-UE1 sends sidelink communication over the PC5 interface

    f_SideLink_SynchronisePTC(SIDELINK);

    //@siclog "Steps 10-11" siclog@

    //Trigger UE to request the counter of successful reception of STCH packets -> SS sends AT command +CUSPCREQ

    //Does the UE send a response with the counter of STCH packets = 3?

    f_UT_SidelinkPacketCounter(UT);
    v_Count := f_UT_SidelinkPacket_STCHCounter(UT);

    if (v_Count == 3) {

      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Test Case 24.1.4 Step 11");

    }

    //@siclog "Steps 11A" siclog@

    //Trigger UE to open UE test loop mode E -> SS sends AT command +CCUTLE

    f_UT_OpenTestLoopModeE(UT);

    //@siclog "Steps 12" siclog@

    //Trigger UE to deactivate UE test loop mode -> SS sends AT command +CATM

    f_UT_ActivateTestLoopModeE(UT, false);

    //Postamble

    f_EUTRA_TestBody_Set(false);

    f_UT_SwitchOffUE(UT, false);

    f_V2X_StopPositioningSimulatorEUTRA(v_GNSSList);

  }


After Change:

	function f_TC_24_1_4_EUTRA() runs on EUTRA_V2X_PTC

  {

    var integer v_Count := 0;

    var PositioningSystemList_Type v_GNSSList:= f_POS_GetListOfSupportedGNSS();

    //SS configures GNSS simulator for Scenario #2, step 1, to simulate a location in the centre of geographical area 1

    f_V2X_StartPositioningSimulatorEUTRA(v_GNSSList, 2);

    //Send OoC info to SideLink PTC

    f_V2X_SendOutOfConverageInfo();

    //Insert USIM or preconfigure

    f_UT_USIM_Insert_Or_Preconfigure (UT, "The UE is authorised for V2X and equipped with information in UE or in a USIM as per 36.523-1 Table 24.1.4.3.1-1");

    f_UT_SwitchOnUE(UT);

    f_EUTRA_TestBody_Set(true);

    //@siclog "Steps 1" siclog@

    //Trigger the UE to activate UE test loop mode -> SS sends AT command +CATM

    f_UT_ActivateTestLoopModeE(UT, true);

    //@siclog "Steps 2" siclog@

    //Trigger the UE to close UE test loop mode E (reception mode) -> SS sends AT command +CCUTLE

    f_UT_CloseTestLoopModeE(UT, RECEIVE, '0000AA'O); //@sic R5-181217 sic@

    //@siclog "Step 2A" siclog@

    //Trigger the UE to reset UTC time. @sic R5-181224 sic@

    f_UT_UTCReset(UT);

    //@siclog "Steps 3" siclog@

    //SS configures GNSS simulator for Scenario #2, step 1, to simulate a location in the centre of geographical area 1

    // (done in the preamble to be able to synchronise SS-UE to GNSS)

    //@siclog "Steps 3A" siclog@

    //Wait for px_AquireGNSS_MaxTime for the UE to acquire location data and start receiving.

    f_Delay(int2float (px_AquireGNSS_MaxTime));

    //@siclog "Steps 4" siclog@

    //SS-UE1 sends sidelink communication over the PC5 interface

    f_SideLink_SynchronisePTC(SIDELINK);

    //@siclog "Steps 5-6" siclog@

    //Trigger UE to request the counter of successful reception of STCH packets -> SS sends AT command +CUSPCREQ

    //Does the UE send a response with the counter of STCH packets = 3?

    v_Count := f_UT_SidelinkPacket_STCHCounter(UT);

    if (v_Count == 3) {

      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Test Case 24.1.4 Step 6");

    }

    //@siclog "Steps 7" siclog@

    //GNSS simulator is triggered to start step 2 of Scenario #2 to simulate the UE moving at a reasonable rate to a location outside Geographical area #1

    f_V2X_TriggerMovePositioningSimulatorEUTRA(v_GNSSList);

    //@siclog "Steps 8" siclog@

    //Wait for 71 sec (as detailed in TS 36.508 [18] Table 4.11.2-2) to allow the simulated location for the UE to leave Geographical area #1 and for the UE to acquire new location data

    f_Delay(71.0);

    //@siclog "Steps 9" siclog@

    //SS-UE1 sends sidelink communication over the PC5 interface

    f_SideLink_SynchronisePTC(SIDELINK);

    //@siclog "Steps 10-11" siclog@

    //Trigger UE to request the counter of successful reception of STCH packets -> SS sends AT command +CUSPCREQ

    //Does the UE send a response with the counter of STCH packets = 3?

    v_Count := f_UT_SidelinkPacket_STCHCounter(UT);

    if (v_Count == 3) {

      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Test Case 24.1.4 Step 11");

    }

    //@siclog "Steps 11A" siclog@

    //Trigger UE to open UE test loop mode E -> SS sends AT command +CCUTLE

    f_UT_OpenTestLoopModeE(UT);

    //@siclog "Steps 12" siclog@

    //Trigger UE to deactivate UE test loop mode -> SS sends AT command +CATM

    f_UT_ActivateTestLoopModeE(UT, false);

    //Postamble

    f_EUTRA_TestBody_Set(false);

    f_UT_SwitchOffUE(UT, false);

    f_V2X_StopPositioningSimulatorEUTRA(v_GNSSList);

  }


MCC160 proposed implementation:
	function f_TC_24_1_4_EUTRA() runs on EUTRA_V2X_PTC

  {

    var integer v_Count := 0;

    var PositioningSystemList_Type v_GNSSList:= f_POS_GetListOfSupportedGNSS();

    //SS configures GNSS simulator for Scenario #2, step 1, to simulate a location in the centre of geographical area 1

    f_V2X_StartPositioningSimulatorEUTRA(v_GNSSList, 2);

    //Send OoC info to SideLink PTC

    f_V2X_SendOutOfConverageInfo();

    //Insert USIM or preconfigure

    f_UT_USIM_Insert_Or_Preconfigure (UT, "The UE is authorised for V2X and equipped with information in UE or in a USIM as per 36.523-1 Table 24.1.4.3.1-1");

    f_UT_SwitchOnUE(UT);

    f_EUTRA_TestBody_Set(true);

    //@siclog "Steps 1" siclog@

    //Trigger the UE to activate UE test loop mode -> SS sends AT command +CATM

    f_UT_ActivateTestLoopModeE(UT, true);

    //@siclog "Steps 2" siclog@

    //Trigger the UE to close UE test loop mode E (reception mode) -> SS sends AT command +CCUTLE

    f_UT_CloseTestLoopModeE(UT, RECEIVE, '0000AA'O); //@sic R5-181217 sic@

    //@siclog "Step 2A" siclog@

    //Trigger the UE to reset UTC time. @sic R5-181224 sic@

    f_UT_UTCReset(UT);

    //@siclog "Steps 3" siclog@

    //SS configures GNSS simulator for Scenario #2, step 1, to simulate a location in the centre of geographical area 1

    // (done in the preamble to be able to synchronise SS-UE to GNSS)

    //@siclog "Steps 3A" siclog@

    //Wait for px_AquireGNSS_MaxTime for the UE to acquire location data and start receiving.

    f_Delay(int2float (px_AquireGNSS_MaxTime));

    //@siclog "Steps 4" siclog@

    //SS-UE1 sends sidelink communication over the PC5 interface

    f_SideLink_SynchronisePTC(SIDELINK);

    //@siclog "Steps 5-6" siclog@

    //Trigger UE to request the counter of successful reception of STCH packets -> SS sends AT command +CUSPCREQ

    //Does the UE send a response with the counter of STCH packets = 3?

    v_Count := f_UT_SidelinkPacket_STCHCounter(UT);

    if (v_Count == 3) {

      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Test Case 24.1.4 Step 6");

    }
    else {//@sic R5s180530 sic@

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Counter of STCH packets was not 3");

    }
    //@siclog "Steps 7" siclog@

    //GNSS simulator is triggered to start step 2 of Scenario #2 to simulate the UE moving at a reasonable rate to a location outside Geographical area #1

    f_V2X_TriggerMovePositioningSimulatorEUTRA(v_GNSSList);

    //@siclog "Steps 8" siclog@

    //Wait for 71 sec (as detailed in TS 36.508 [18] Table 4.11.2-2) to allow the simulated location for the UE to leave Geographical area #1 and for the UE to acquire new location data

    f_Delay(71.0);

    //@siclog "Steps 9" siclog@

    //SS-UE1 sends sidelink communication over the PC5 interface

    f_SideLink_SynchronisePTC(SIDELINK);

    //@siclog "Steps 10-11" siclog@

    //Trigger UE to request the counter of successful reception of STCH packets -> SS sends AT command +CUSPCREQ

    //Does the UE send a response with the counter of STCH packets = 3?

    v_Count := f_UT_SidelinkPacket_STCHCounter(UT);

    if (v_Count == 3) {

      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Test Case 24.1.4 Step 11");

    }
    else {//@sic R5s180530 sic@

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Counter of STCH packets was not 3");

    }
    //@siclog "Steps 11A" siclog@

    //Trigger UE to open UE test loop mode E -> SS sends AT command +CCUTLE

    f_UT_OpenTestLoopModeE(UT);

    //@siclog "Steps 12" siclog@

    //Trigger UE to deactivate UE test loop mode -> SS sends AT command +CATM

    f_UT_ActivateTestLoopModeE(UT, false);

    //Postamble

    f_EUTRA_TestBody_Set(false);

    f_UT_SwitchOffUE(UT, false);

    f_V2X_StopPositioningSimulatorEUTRA(v_GNSSList);

  }


4.2. Correction to function f_TC_24_1_4_SideLink ()
	Function name
	f_TC_24_1_4_SideLink ()

	Reason for change
	1. Extra co-ordination message after step 8 is not needed

	Summary of change
	1. Removed the co-ordination message to EUTRA PTC

	TTCN module
	V2V_Communication_Testcases_SideLink.ttcn

	MCC160 Comment
	Accepted.


Before Change:

	function f_TC_24_1_4_SideLink() runs on SideLink_PTC

  {

    var SideLink_Coordination_MSG v_SideLink_OutOfCoverage;

    // Wait for coordination with EUTRA PTC

    v_SideLink_OutOfCoverage := f_SideLink_WaitForCoordMsg(EUTRA, cmr_SideLink_OutOfCoverageInfo);

    //Configure SS-UE1 in Tx for UE Rx using Preconfigured information, UTC Synchronised

    f_SSUE_V2X_Config(ss_UE_Id1,

                      UTC_Synchronised,

                      v_SideLink_OutOfCoverage,

                      SSUE_Tx,

                      -,

                      tsc_V2X_BITMAP_6);

    //SSUE-1 ready for start of TC

    f_SideLink_SendCoordMsg(EUTRA);

    f_SideLink_TestBody_Set(true);

    f_SideLink_WaitForCoordMsg(EUTRA);

    //@siclog "Step 4" siclog@

    //EXCEPTION: Step 4 is repeated 3 times.

    //SS-UE1 sends sidelink communication over the PC5 interface

    f_V2X_SendCommData(ss_UE_Id1);

    f_SideLink_SynchronisePTC(EUTRA);

    //@siclog "Step 8" siclog@

    //EXCEPTION: Step 8 is repeated 3 times.

    //SS-UE1 sends sidelink communication over the PC5 interface

    f_V2X_SendCommData(ss_UE_Id1);

    f_SideLink_SendCoordMsg(EUTRA);
    f_SideLink_TestBody_Set(false);

    //Release SS-UE1

    f_SSUE_ReleaseAll();

  }


After Change:

	function f_TC_24_1_4_SideLink() runs on SideLink_PTC

  {

    var SideLink_Coordination_MSG v_SideLink_OutOfCoverage;

    // Wait for coordination with EUTRA PTC

    v_SideLink_OutOfCoverage := f_SideLink_WaitForCoordMsg(EUTRA, cmr_SideLink_OutOfCoverageInfo);

    //Configure SS-UE1 in Tx for UE Rx using Preconfigured information, UTC Synchronised

    f_SSUE_V2X_Config(ss_UE_Id1,

                      UTC_Synchronised,

                      v_SideLink_OutOfCoverage,

                      SSUE_Tx,

                      -,

                      tsc_V2X_BITMAP_6);

    //SSUE-1 ready for start of TC

    f_SideLink_SendCoordMsg(EUTRA);

    f_SideLink_TestBody_Set(true);

    f_SideLink_WaitForCoordMsg(EUTRA);

    //@siclog "Step 4" siclog@

    //EXCEPTION: Step 4 is repeated 3 times.

    //SS-UE1 sends sidelink communication over the PC5 interface

    f_V2X_SendCommData(ss_UE_Id1);

    f_SideLink_SynchronisePTC(EUTRA);

    //@siclog "Step 8" siclog@

    //EXCEPTION: Step 8 is repeated 3 times.

    //SS-UE1 sends sidelink communication over the PC5 interface

    f_V2X_SendCommData(ss_UE_Id1);

    f_SideLink_TestBody_Set(false);

    //Release SS-UE1

    f_SSUE_ReleaseAll();

  }


4.3. Correction to constant tsc_STCH_PacSize
	Function name
	tsc_STCH_PacSize

	Reason for change
	Using MCS =1, the PSSCH TB size is 424 bits (53 bytes) as per TS 36.213 Cl 7.1.7.2.1. The Mac header size for SL-SCH is 7 bytes for V="0011" (i.e 24 bits layer2 id) as per 36.321 cl. 6.1.6, the RLC header size is 1 bytes and the PDCP header size for SLRB is 6 bytes as per 36.323 cl. 6.2.10. So in total 53-7-1-6 = 39 bytes of STCH PDCP SDU can be supported. Hence current value of tsc_STCH_PacSize = 40 is incorrect.

	Summary of change
	Corrected tsc_STCH_PacSize = 39

	TTCN module
	SideLink_CommonFunctions.ttcn

	MCC160 Comment
	Accepted in principle but implemented differently.
36.509 has recently been updated to include new packet size specific for V2X of 300 bytes (see Table 5.4.4c.1-2). This implies that the grant calculation has to be changed to accommodate this packet size. 
This requires a prose CR to 36.523-3.

The new grant calculation is:

tsc_STCH_PacSize = 300
PDCP header = 5 bytes
RLC header = 1 byte
MAC header = 7+3 bytes

TBS >= 300+5+1+10 = 316 bytes = 2528 bits -> Select TBS 2536 -> MCS = 8

and RIV = 30 (for BW10) 
       RIV = 10 (for BW20)

This change in the grant affects both SS-UE and UE grant. See proposed implementation below.


Before Change:

	module SideLink_CommonFunctions {

  import from CommonDefs all;

  import from CommonAspDefs all;

…
  const integer tsc_STCH_PacSize  := 40;


After Change:

	module SideLink_CommonFunctions {

  import from CommonDefs all;

  import from CommonAspDefs all;

…
  const integer tsc_STCH_PacSize  := 39;


MCC160 proposed implementation:

	module SideLink_CommonFunctions {

  import from CommonDefs all;

  import from CommonAspDefs all;

…

  const integer tsc_STCH_PacSize  := 300;

…

}

module V2X_Communication_Testcases

{

…

  template (value) SciSchedulingConfig_Type cs_Sci1SchedulingConfigDef(C_RNTI p_SL_V_RNTI,

                                                                       integer p_SL_Bandwidth,

                                                                       B3_Type p_CarrierIndicator := '001'B // Set by default to first entry in v2x-InterFreqInfoList

                                                                       ):=

  { //Acc to 36.523-3 cl 7.29.2

    // @sic R5-181323 : added p_Bandwidth sic@

    SCI1 := {

        SL_V_RNTI_r12 := p_SL_V_RNTI,

        CarrierIndicator := p_CarrierIndicator,

        LowestIndexOfChannelAllocation := ’0’B,

        SL_Index := omit,

        SL_SPS_ConfigurationIndex := omit,

        SL_SPS_ActivationRelease := omit,

        SL_SCI1_Scheduling := cs_SL_Sci1ConfigDef(p_SL_Bandwidth)
    }

  };

  template (value) SL_Sci1Config_Type cs_SL_Sci1ConfigDef (integer p_SL_Bandwidth) :=

  { //Acc to 36.523-3 cl 7.29.2

    FreqResourceAllocation := f_V2X_SetSCI_FrequencyResourceLocation(p_SL_Bandwidth),

    TimeGap := '0000'B //No re-Tx

  };

…

}

module V2X_CommonFunctions {

…

   function f_V2X_SetSCI_FrequencyResourceLocation(integer p_Bandwidth) return bitstring

   {

    var bitstring v_SCI_RIV := '0'B;

    select (p_Bandwidth) {//Set SCI According to 36.523-3 clause 7.29.2

        case(50) {v_SCI_RIV := '11110'B;}  //BW10 (RIV=30)
        case(100) {v_SCI_RIV := '1010'B;}  //BW20 (RIV=10)
        case else { FatalError (__FILE__, __LINE__, "invalid value for ChannelBandwidth");}

    }

    return v_SCI_RIV;

   }

…
}
module SideLink_V2X_CommonFunctions {
…

  template(value) V2X_CommTx_ConfigInfo_Type cs_V2X_CommTx_ConfigInfo ( template(value) B20_Type p_Bitmap,

                                                                        SL_SizeSubchannel_r14_Type p_SizeSubchannel,

                                                                        integer p_Ul_ChBandwidth,

                                                                        B24_Type p_SSUE_Layer2Id := tsc_SS_UE1_Layer2Id,

                                                                        B24_Type p_UE_ServiceDestinationId := tsc_ServiceDestination_Layer2Id

                                                                      ) :=

  {  //@sic R5-181323 added p_Ul_ChBandwidth sic@

    ResourcePool := cs_V2X_CommResourcePool(p_Bitmap, p_SizeSubchannel),

    Mcs_r14 := 8,    //Acc to 36.523-3 clause 7.29.2

    SL_SCH_Config := cs_SL_SCH_Config ( p_SSUE_Layer2Id ),

    STCH_ConfigList := {cs_STCH_Config( p_UE_ServiceDestinationId )},

    SL_Scheduling := cs_SSUE_Sci1ConfigDef(p_Ul_ChBandwidth),

    PscchConfig := cs_PscchConfig_Def,

    PsschConfig := cs_PsschConfig_Def

  };
…
}



4.4. Additional change proposed by MCC TF160

	Function name
	--

	Reason for change
	The module "PC5_RRC_Definitions" includes definitions from 36.331. According to 36.523-3, Table 8.1-1, the encoding rule to be used in TTCN-3 is {encode "UNALIGNED_PER_OctetAligned"}.

Nevetheless, this encoding is not always applied when importing the PC5_RRC_Definitions. 

	Summary of change
	Imported module PC5_RRC_Definitions with {encode "UNALIGNED_PER_OctetAligned"} thoughtout the ATS.

	TTCN module
	EUTRA_SL_CommonFunctions.ttcn
EUTRA_V2X_Templates.ttcn
EUTRA_D2D_Templates.ttcn


5. Branches executed in test case 24.1.4
n/a.

6. Execution Log Files

6.1. Qualcomm MDM 9150
The Qualcomm device passed this test case on Rohde & Schwarz CMW500. The documentation below is enclosed as evidence of the successful test case run [1]:

Test Case Execution log file: 
Rohde-Schwarz\tc_24_1_4_Qualcomm.log 
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)

7. References
	[1]
	R5s180531
This archive comprises Execution log files, PICS/PIXIT files


