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1. [bookmark: _Toc153534443][bookmark: _Toc122434485][bookmark: _Toc159585183]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 8.5.5.1 which is part of the LTE test suite. 
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. 
Contact:	Mohit Kanchan
	mohit.kanchan@keysight.com 

0. [bookmark: _Toc153534444][bookmark: _Toc54888061][bookmark: _Toc159585184]Verification Test Summary
Test Case: 	8.5.5.1
ATS Version:	iwd-TTCN3-B2022-09_D23wk49
System Simulator used:	Keysight S8704A Protocol Conformance Toolset
UE used:	Qualcomm Snapdragon® X75 5G Modem-RF System , Qualcomm Technologies’ 6th   
                                                 generation modem-to-antenna 5G solution UE
Verification Status:	PASS
1. [bookmark: _Toc153534445][bookmark: _Toc159585185]Corrections required
1. [bookmark: _Toc159585186]Change 1
	Function name
	  function f_TC_8_5_5_1_EUTRA()

	Reason for change
	EUTRA cell was not initlaised due to which v_PhysicalCellIdentity_Cell1 remains uninitialized which is causing test case crash

	Summary of change
	Moved var PhysCellId v_PhysicalCellIdentity_Cell1 := f_EUTRA_CellInfo_GetPhyCellId(eutra_Cell1); after cell has been initialized 


	TTCN module
	RRC_Others_PRO.ttcn

	MCC160 Comment
	Accepted. Var declaration left where it is and assignment done after f_EUTRA_Init.



Before change
function f_TC_8_5_5_1_EUTRA() runs on EUTRA_PTC
  { /* RACS / UL Message Segment transfer / UECapabilityInformation / Success */
 
    var PhysCellId v_PhysicalCellIdentity_Cell1 := f_EUTRA_CellInfo_GetPhyCellId(eutra_Cell1);
    var ShortMAC_I v_ShortMAC_I;
    var EUTRA_SecurityParams_Type v_AuthParams;
    var octetstring v_Rx_SegmentOct := ''O;
    var boolean v_Completed_AllSegments := false;
    var ULDedicatedMessageSegment_r16_IEs.segmentNumber_r16 v_MessageSegmentRx := 0; //INTEGER (0..15)
    var SRB_COMMON_IND v_ReceivedAspForUeCapabilityInfo;
    var SRB_COMMON_IND v_Received_DedicatedMessageSegment;
    var bitstring v_SuppEutraBandsAccToPICS := f_DeriveSuppEutraBandsFromPics(); // The position on this list represents the band number
    var UECapabilityEnquiry_v1180_IEs.requestedFrequencyBands_r11 v_RequestedFrequencyBands := {px_ePrimaryFrequencyBand}; // Initialise with the primary frequency band
    var UECapabilityEnquiry_v1180_IEs.requestedFrequencyBands_r11 v_BandToBeAdded;
    var integer v_Index := 0;
    var SubFrameTiming_Type v_TimingInfoStep4;
    var SubFrameTiming_Type v_TimingInfoStep5;
    var SubFrameTiming_Type v_TimingInfoStep6;
    var integer v_GrantPeriod;
    var EUTRA_FDD_TDD_Mode_Type v_EUTRA_FDD_TDD_Mode;
    
    timer t_Watchdog := 5.0;
    
    f_EUTRA_Init(c1);

//Create and configure cell
    f_EUTRA_CellConfig_Def(eutra_Cell1);
    v_EUTRA_FDD_TDD_Mode := f_EUTRA_CellInfo_GetFDD_TDD(eutra_Cell1);
 
    /* Preamble to enter UE in state Generic RB Established (state 3) */
    f_EUTRA_Preamble (eutra_Cell1, STATE2_IDLEUPDATE);
    f_EUTRA_RbEst_Def(eutra_Cell1);
 
    f_EUTRA_TestBody_Set(true);


After change
function f_TC_8_5_5_1_EUTRA() runs on EUTRA_PTC
  { /* RACS / UL Message Segment transfer / UECapabilityInformation / Success */
 
   
    var ShortMAC_I v_ShortMAC_I;
    var EUTRA_SecurityParams_Type v_AuthParams;
    var octetstring v_Rx_SegmentOct := ''O;
    var boolean v_Completed_AllSegments := false;
    var ULDedicatedMessageSegment_r16_IEs.segmentNumber_r16 v_MessageSegmentRx := 0; //INTEGER (0..15)
    var SRB_COMMON_IND v_ReceivedAspForUeCapabilityInfo;
    var SRB_COMMON_IND v_Received_DedicatedMessageSegment;
    var bitstring v_SuppEutraBandsAccToPICS := f_DeriveSuppEutraBandsFromPics(); // The position on this list represents the band number
    var UECapabilityEnquiry_v1180_IEs.requestedFrequencyBands_r11 v_RequestedFrequencyBands := {px_ePrimaryFrequencyBand}; // Initialise with the primary frequency band
    var UECapabilityEnquiry_v1180_IEs.requestedFrequencyBands_r11 v_BandToBeAdded;
    var integer v_Index := 0;
    var SubFrameTiming_Type v_TimingInfoStep4;
    var SubFrameTiming_Type v_TimingInfoStep5;
    var SubFrameTiming_Type v_TimingInfoStep6;
    var integer v_GrantPeriod;
    var EUTRA_FDD_TDD_Mode_Type v_EUTRA_FDD_TDD_Mode;
    
    timer t_Watchdog := 5.0;
    
    f_EUTRA_Init(c1);
    
    var PhysCellId v_PhysicalCellIdentity_Cell1 := f_EUTRA_CellInfo_GetPhyCellId(eutra_Cell1);
    
    //Create and configure cell
    f_EUTRA_CellConfig_Def(eutra_Cell1);
    v_EUTRA_FDD_TDD_Mode := f_EUTRA_CellInfo_GetFDD_TDD(eutra_Cell1);
 
    /* Preamble to enter UE in state Generic RB Established (state 3) */
    f_EUTRA_Preamble (eutra_Cell1, STATE2_IDLEUPDATE);
    f_EUTRA_RbEst_Def(eutra_Cell1);
 
    f_EUTRA_TestBody_Set(true);






1. [bookmark: _Toc159585187]Change 2
	Function name
	function f_TC_8_5_5_1_EUTRA()

	Reason for change
	At step4 SS is Configuring UE capabilities Enquiry at imidiate frame and grant is configured 15 subframes after UE capabilities enquiry. With this there was an extended delay of around 120 subframes in giving grant. This leads to synch loss at UE and UE iniate RACH.

	Summary of change
	Configured the UE capability Enquire messag to be sent on a specifica TTI 

	TTCN module
	RRC_Others_PRO.ttcn

	MCC160 Comment
	Accepted.



Before change
// Decode the UE-CapabilityRAT-Container
    if (v_Completed_AllSegments){ //UECapabilityInformation Rx. on segments
      if (lengthof(v_Rx_SegmentOct) < tsc_Max_LTE_PDCP_SDU_size) { //Set to <8188 by default - @sic R5s220330 sic@
        f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "UE segmented the UECapabilityInformation message being smaller than Max PDCP SDU size");
      }
      f_EUTRA_DecodeULDcchMsg(v_Rx_SegmentOct);
      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 2a1");
    }
    //@siclog "Step 3" siclog@
    // SS stops regular grant transmission upon scheduling request
    f_EUTRA_StopULGrantTransmission_PUCCH_Sync(eutra_Cell1, cs_TimingInfo_Now);

//@siclog "Step 4" siclog@
    // The SS transmits a UECapabilityEnquiry message to enquire max capability and with rrc-segAllowed-r16 set to enabled
    v_TimingInfoStep4 := f_EUTRA_GetNextSendOccasion(eutra_Cell1);

SRB.send(cas_SRB1_RrcPdu_REQ(eutra_Cell1, cs_TimingInfo_Now(v_TimingInfoStep4), cs_508_UeCapabilityEnquiry(tsc_RRC_TI_Def, -,-,-,-, enabled, v_RequestedFrequencyBands)));

    //@siclog "Step 5" siclog@
    // The SS allocates 17 UL grants periodically from 15(FDD)/18 (TDD) subframes after successful completion of step 4 to schedule PUSCH till the ULDedicatedMessageSegment at step 6 is received.
    if (v_EUTRA_FDD_TDD_Mode == FDD) {
      v_TimingInfoStep5 := f_EUTRA_TimingInfoAdd(v_TimingInfoStep4, 15); // 15 subframes = 15 ms
      v_GrantPeriod := 1; // No period value especified in the prose. Value chosed arbitrarily.//1
    }
    else {
      v_TimingInfoStep5 := f_EUTRA_TimingInfoAdd(v_TimingInfoStep4, 18); // 18 subframes = 18 ms
      v_GrantPeriod := 5; // No period value especified in the prose. Value chosed arbitrarily.
    }



 

After change
 // Decode the UE-CapabilityRAT-Container
    if (v_Completed_AllSegments){ //UECapabilityInformation Rx. on segments
      if (lengthof(v_Rx_SegmentOct) < tsc_Max_LTE_PDCP_SDU_size) { //Set to <8188 by default - @sic R5s220330 sic@
        f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "UE segmented the UECapabilityInformation message being smaller than Max PDCP SDU size");
      }
      f_EUTRA_DecodeULDcchMsg(v_Rx_SegmentOct);
      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 2a1");
    }
    //@siclog "Step 3" siclog@
    // SS stops regular grant transmission upon scheduling request
    f_EUTRA_StopULGrantTransmission_PUCCH_Sync(eutra_Cell1, cs_TimingInfo_Now);
 
    //@siclog "Step 4" siclog@
    // The SS transmits a UECapabilityEnquiry message to enquire max capability and with rrc-segAllowed-r16 set to enabled
    v_TimingInfoStep4 := f_EUTRA_GetNextSendOccasion(eutra_Cell1);

[bookmark: _Hlk159841622]SRB.send(cas_SRB1_RrcPdu_REQ(eutra_Cell1, cs_TimingInfo_EUTRA_NB(v_TimingInfoStep4), cs_508_UeCapabilityEnquiry(tsc_RRC_TI_Def, -,-,-,-, enabled, v_RequestedFrequencyBands)));


    //@siclog "Step 5" siclog@
    // The SS allocates 17 UL grants periodically from 15(FDD)/18 (TDD) subframes after successful completion of step 4 to schedule PUSCH till the ULDedicatedMessageSegment at step 6 is received.
    if (v_EUTRA_FDD_TDD_Mode == FDD) {
      v_TimingInfoStep5 := f_EUTRA_TimingInfoAdd(v_TimingInfoStep4, 15); // 15 subframes = 15 ms
      v_GrantPeriod := 1; // No period value especified in the prose. Value chosed arbitrarily.//1
    }
    else {
      v_TimingInfoStep5 := f_EUTRA_TimingInfoAdd(v_TimingInfoStep4, 18); // 18 subframes = 18 ms
      v_GrantPeriod := 5; // No period value especified in the prose. Value chosed arbitrarily.

1. [bookmark: _Toc159585188]Change 3
	Function name
	function f_TC_8_5_5_1_EUTRA()

	Reason for change
	Added 16 UL grants of default size (501 bytes, as per 36.523-3[20] Table 7.2.0-1) and an additional UL grant of size 177 bytes (NPRB=20, IMCS=4, as per 36.213 Table 7.1.7.2.1) are chosen to enable UE to transmit only one ulDedicatedMessageSegment as maximum PDCP SDU size 8188 bytes

	Summary of change
	Modified grant size to received 1st segment from UE side.
Note: A prose CR is associated with this change

	TTCN module
	RRC_Others_PRO.ttcn

	MCC160 Comment
	Accepted, according to prose CR R5-241626 agreed at RAN5#102



Before change
<<SKIPPED CODE>>

   //@siclog "Step 5" siclog@
    // The SS allocates 17 UL grants periodically from 15(FDD)/18 (TDD) subframes after successful completion of step 4 to schedule PUSCH till the ULDedicatedMessageSegment at step 6 is received.
    if (v_EUTRA_FDD_TDD_Mode == FDD) {
      v_TimingInfoStep5 := f_EUTRA_TimingInfoAdd(v_TimingInfoStep4, 15); // 15 subframes = 15 ms
      v_GrantPeriod := 1; // No period value especified in the prose. Value chosed arbitrarily.//1
    }
    else {
      v_TimingInfoStep5 := f_EUTRA_TimingInfoAdd(v_TimingInfoStep4, 18); // 18 subframes = 18 ms
      v_GrantPeriod := 5; // No period value especified in the prose. Value chosed arbitrarily.
    } 
    //@sic R5-231397 sic@
  // 
    f_EUTRA_PeriodicCyclicULGrantTransmission(eutra_Cell1,
                                              cs_TimingInfo_EUTRA_NB(v_TimingInfoStep5),
                                              9, // Imcs => Acc. 36.523-3, 4008 bits TBS//9
                                              25,// Nprb => Acc. 36.523-3, 4008 bits TBS //25
                                              v_GrantPeriod,
                                              17);
                                                  
    //@siclog "Step 6" siclog@
    // The UE sends 1st segment of UECapabilityInformation message contained within the rrc-MessageSegmentContainer-r16 IE of the ULDedicatedMessageSegment message
    SRB.receive(car_SRB1_RrcPdu_IND(eutra_Cell1, cr_508_ULDedicatedMessageSegment_r16(cr_ULDedicatedMessageSegment_r16_enabled(0))));
    f_EUTRA_StopULGrantTransmission_PUCCH_Sync(eutra_Cell1, cs_TimingInfo_Now);
    

<<SKIPPED CODE>>
After change
<<SKIPPED CODE>>

   //@siclog "Step 5" siclog@
    // The SS allocates 17 UL grants periodically from 15(FDD)/18 (TDD) subframes after successful completion of step 4 to schedule PUSCH till the ULDedicatedMessageSegment at step 6 is received.
    if (v_EUTRA_FDD_TDD_Mode == FDD) {
      v_TimingInfoStep5 := f_EUTRA_TimingInfoAdd(v_TimingInfoStep4, 15); // 15 subframes = 15 ms
      v_GrantPeriod := 1; // No period value especified in the prose. Value chosed arbitrarily.//1
    }
    else {
      v_TimingInfoStep5 := f_EUTRA_TimingInfoAdd(v_TimingInfoStep4, 18); // 18 subframes = 18 ms
      v_GrantPeriod := 5; // No period value especified in the prose. Value chosed arbitrarily.
    } 
    //@sic R5-231397 sic@
  // 
    f_EUTRA_PeriodicCyclicULGrantTransmission(eutra_Cell1,
                                              cs_TimingInfo_EUTRA_NB(v_TimingInfoStep5),
                                              9, // Imcs => Acc. 36.523-3, 4008 bits TBS
                                              25,// Nprb => Acc. 36.523-3, 4008 bits TBS 
                                              v_GrantPeriod,
                                              16);//16 grant
                                              
    v_TimingInfoStep6 := f_EUTRA_TimingInfoAdd(v_TimingInfoStep5,16);//JPS                                     
    f_EUTRA_OneULGrantTransmission(eutra_Cell1, cs_TimingInfo_EUTRA_NB(v_TimingInfoStep6), 20, 4); // Imcs  & Nprb => Acc. 36.523-3, 1416 bits TBS
    
    //@siclog "Step 6" siclog@
    // The UE sends 1st segment of UECapabilityInformation message contained within the rrc-MessageSegmentContainer-r16 IE of the ULDedicatedMessageSegment message
    SRB.receive(car_SRB1_RrcPdu_IND(eutra_Cell1, cr_508_ULDedicatedMessageSegment_r16(cr_ULDedicatedMessageSegment_r16_enabled(0))));
    f_EUTRA_StopULGrantTransmission_PUCCH_Sync(eutra_Cell1, cs_TimingInfo_Now);
    

<<SKIPPED CODE>>
1. [bookmark: _Toc159585189]Change 4
	Function name
	function f_TC_8_5_5_1_EUTRA()

	Reason for change
	1. The SS side is not configured for the resumption of SRBs and DRBs
2. There is no TA command transmitted after Re-establishment procedure due to which UE goes out of sync and initate RACH 

	Summary of change
	1. f_EUTRA_RRC_RRCConnectionReconfiguration_Resume_SRB2_DRBs function is called
2. TA configured in uplink grant.

	TTCN module
	RRC_Others_PRO.ttcn

	MCC160 Comment
	1. Accepted, according to prose CR R5-241626 agreed at RAN5#102.
2. Accepted.




Before change
<<SKIPPED CODE>>
//@siclog "Step 12" siclog@
    // The UE transmits an RRCReestablishmentComplete message on Cell 1?
    SRB.receive( car_SRB1_RrcPdu_IND(eutra_Cell1, cr_508_RRCConnectionReestablishmentComplete(tsc_RRC_TI_Def)));

    //@siclog "Step 12a" siclog@
    f_EUTRA_RRC_RRCConnectionReconfiguration_Resume_SRB2_DRBs(eutra_Cell1, tsc_RRC_TI_Def);
 
    //@siclog "Step 13" siclog@
    // SS resumes regular UL grant transmission.
    f_EUTRA_ULGrantConfiguration_Common(eutra_Cell1, cs_TimingInfo_Now, -, cs_UplinkTimeAlignment_Synch_None);

    //@siclog "Step 14" siclog@
    // Check: Upon successful completion of RRC re-establishment procedure, does the UE discards remaining segments of UECapabilityInformation message
    // and does not send any ULDedicatedMessageSegment message in the next 5 seconds?
    t_Watchdog.start;
    alt {
      [] t_Watchdog.timeout {
         f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 14");
       }
      [] SRB.receive(car_SRB1_RrcPdu_IND(eutra_Cell1, cr_508_ULDedicatedMessageSegment_r16(cr_ULDedicatedMessageSegment_r16_enabled(?)))) {
         t_Watchdog.stop;
         f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Unexpected segment received");
       }
    }


<<SKIPPED CODE>>


After change
<<SKIPPED CODE>>
//@siclog "Step 12" siclog@
    // The UE transmits an RRCReestablishmentComplete message on Cell 1?
    SRB.receive( car_SRB1_RrcPdu_IND(eutra_Cell1, cr_508_RRCConnectionReestablishmentComplete(tsc_RRC_TI_Def)));

      f_EUTRA_RRC_RRCConnectionReconfiguration_Resume_SRB2_DRBs(eutra_Cell1, tsc_RRC_TI_Def);
 
    //@siclog "Step 13" siclog@
    // SS resumes regular UL grant transmission.
f_EUTRA_ULGrantConfiguration_Common(eutra_Cell1, cs_TimingInfo_Now, -, cs_UplinkTimeAlignment_Synch_Auto_Def);

    //@siclog "Step 14" siclog@
    // Check: Upon successful completion of RRC re-establishment procedure, does the UE discards remaining segments of UECapabilityInformation message
    // and does not send any ULDedicatedMessageSegment message in the next 5 seconds?
    t_Watchdog.start;
    alt {
      [] t_Watchdog.timeout {
         f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 14");
       }
      [] SRB.receive(car_SRB1_RrcPdu_IND(eutra_Cell1, cr_508_ULDedicatedMessageSegment_r16(cr_ULDedicatedMessageSegment_r16_enabled(?)))) {
         t_Watchdog.stop;
         f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Unexpected segment received");
       }
    }


<<SKIPPED CODE>>

1. [bookmark: _Toc159585190]Change 5
	Function name
	function f_TC_8_5_5_1_EUTRA()

	Reason for change
	This test case required early contention due to the Reestablishment procedure

	Summary of change
	Added test case in the function  f_GetTestcaseAttrib_EarlyContentionResolution for early contention resolution

	TTCN module
	TestcaseProperties.ttcn

	MCC160 Comment
	Accepted.



Before change
<<SKIPPED CODE>>


 
  function f_GetTestcaseAttrib_EarlyContentionResolution(charstring p_Testcase) return boolean
  {
    select (p_Testcase) {
      case ("TC_7_1_3_5a") { return true; }
      case ("TC_8_1_1_1a") { return true; }
      case ("TC_8_1_1_2a") { return true; }
      
    }
    return false;
  }


<<SKIPPED CODE>>

After change
<<SKIPPED CODE>>


 
  function f_GetTestcaseAttrib_EarlyContentionResolution(charstring p_Testcase) return boolean
  {
    select (p_Testcase) {
      case ("TC_7_1_3_5a") { return true; }
      case ("TC_8_1_1_1a") { return true; }
      case ("TC_8_1_1_2a") { return true; }
      case ("TC_8_5_5_1") { return true; }
    }
    return false;
  }


<<SKIPPED CODE>>

1. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc149142670][bookmark: _Toc153534446][bookmark: _Toc159585191]Branches executed
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on EUTRA band 4 using ciphering algorithm eea1 and integrity algorithm eia1.
1. [bookmark: _Toc149142671][bookmark: _Toc153534447][bookmark: _Toc159585192]Execution Log Files
3. [bookmark: _Toc159585193][bookmark: _Hlk120026754][bookmark: _Hlk149142633]Qualcomm Snapdragon® X75 5G Modem-RF System , Qualcomm Technologies’ 6th generation modem-to-antenna 5G solution UE
The Qualcomm Snapdragon x70 Qualcomm Snapdragon® X75 5G Modem-RF System , Qualcomm Technologies’ 6th generation modem-to-antenna 5G solution5G Modem RF System UE passed this test case on Keysight S8704A Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
TC_8_5_5_1_LOG.html
· PICS/PIXIT parameter file:
TC_8_5_5_1_PIXIT.xml

1. [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc149142673][bookmark: _Toc153534449][bookmark: _Toc159585194]References 
	[1]
	R5s240176:	Supporting information for addition of Rel-16 LTE RACS test case 8.5.5.1



