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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 8.1.5.2.2 which is part of the 5G NR5GC 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:
Shaun Harry


Shaun.harry@keysight.com
1.1 Verification Test Summary 
Test Case: 
8.1.5.2.2
ATS Version:
iwd-TTCN3-B2019-06_D20wk25
System Simulator used:
Keysight S8704A Protocol Conformance Toolset
UE used:
HiSilicon Balong 5000
Verification Status:
PASS
2 Corrections required

2.1 Change 1

	Function name
	f_TC_8_1_5_2_2_NR5GC

	Reason for change
	UE should be in IDLE state after the preamble since there is a separate call to f_NR5GC_RRC_ConnectedState3N_Def()

	Summary of change
	Set preamble state to IDLE_1A

	TTCN module
	RRC_Others_NR5GC

	MCC160 Comment
	Accepted


Before Change

	function f_TC_8_1_5_2_2_NR5GC() runs on NR5GC_PTC

  { // SI change / Notification of BCCH modification / Short message for SI update in NR RRC_CONNECTED state

    var UE_TestLoopModeB_LB_Setup_Type v_IP_PDU_delay := '0F'O;

    f_NR5GC_Init(NR_1);

    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    //The UE is in 5GS state 3N-A according to TS 38.508-1 [4], clause 4.4A.2 Table 4.4A.2-3.

    f_NR5GC_Preamble(nr_Cell1, STATE_CONNECTED_3A, TEST_LOOPModeB_ON);

    f_NR5GC_RRC_ConnectedState3N_Def(nr_Cell1, TEST_LOOPModeB_ON, -, v_IP_PDU_delay);

    f_NR_TestBody_Set(true);

    fl_TC_8_1_5_2_2_TestBody();

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);

  }


After Change

	function f_TC_8_1_5_2_2_NR5GC() runs on NR5GC_PTC

  { // SI change / Notification of BCCH modification / Short message for SI update in NR RRC_CONNECTED state

    var UE_TestLoopModeB_LB_Setup_Type v_IP_PDU_delay := '0F'O;

    f_NR5GC_Init(NR_1);

    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    //The UE is in 5GS state 3N-A according to TS 38.508-1 [4], clause 4.4A.2 Table 4.4A.2-3.

    f_NR5GC_Preamble(nr_Cell1, STATE_IDLE_1A, TEST_LOOPModeB_ON); 

    f_NR5GC_RRC_ConnectedState3N_Def(nr_Cell1, TEST_LOOPModeB_ON, -, v_IP_PDU_delay);

    f_NR_TestBody_Set(true);

    fl_TC_8_1_5_2_2_TestBody();

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);

  }


2.2 Change 2
	Function name
	fl_TC_8_1_5_2_2_TestBody

	Reason for change
	1. With the current configuration the UE will receive UL grant on sending Scheduling Request and will use this for the loop back data instead of initiating PRACH procedure

2.  The default resource allocation for msg3 is too small to accomodate all of the  DRB data that UE will try to loop back

3. The SS will deliver the UL data to TTCN as SDAP SDU

4. f_NR_ModifySysinfo() is called to early to take the new PRACH configuration into SIB1

	Summary of change
	1. Stop the UL Grant allocation after step 1 for the remainder of the test case body

Note : An associated prose CR on 38.523-1 will be raised at RAN5#88

2. increase resource allocation for msg3

3. change expected L2 data type

4. move f_NR_ModifySysinfo() to after the PRACH configuration is changed


	TTCN module
	RRC_Others_NR5GC

	MCC160 Comment
	1. Accepted, as per agreed prose CR R5-204334
2. Accepted
3. Accepted

4. Accepted


Before Change

	   function fl_TC_8_1_5_2_2_TestBody() runs on NR5GC_PTC

  {

    var integer v_PrachConfigurationIndex;

    var NR_PhysicalParameters_Type v_PhysicalParameters;

    var template (present) TimingInfo_Type v_TimingInfo;

    var octetstring v_IPData := f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE());

    var integer v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();

    var template (value) QosFlow_Identification_Type v_QosFlowId := f_NR_GetQosFlowIdentification_ForDRBId(v_DRBId); //Get the QosFlow ID information from the DRB ID

    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(nr_Cell1);

    var NR_DuplexMode_Type v_NR_DuplexMode := f_NR_CellInfo_GetDuplexMode(nr_Cell1);

    //Set SIB1 content as Table 8.1.5.2.2.3.3-2: SIB1

    if ( not v_IsFR1 ) { //FR2

        v_PrachConfigurationIndex := 6;

        // 10 subframes with each 4 slots

        // slots (4,9,14,19,24,29,34,39) - As per 38.211 Table 6.3.3.2-4 4

        v_TimingInfo := ( cr_TimingInfo(?, (0), -, cs_SlotTimingInfo_Numerology2(3 mod 4)),  //Slot 4

                          cr_TimingInfo(?, (2), -, cs_SlotTimingInfo_Numerology2(0 mod 4)),  //Slot 9

                          cr_TimingInfo(?, (3), -, cs_SlotTimingInfo_Numerology2(1 mod 4)),  //Slot 14

                          cr_TimingInfo(?, (4), -, cs_SlotTimingInfo_Numerology2(2 mod 4)),  //Slot 19

                          cr_TimingInfo(?, (5), -, cs_SlotTimingInfo_Numerology2(3 mod 4)),  //Slot 24

                          cr_TimingInfo(?, (7), -, cs_SlotTimingInfo_Numerology2(0 mod 4)),  //Slot 29

                          cr_TimingInfo(?, (8), -, cs_SlotTimingInfo_Numerology2(1 mod 4)),  //Slot 34

                          cr_TimingInfo(?, (9), -, cs_SlotTimingInfo_Numerology2(2 mod 4))   //Slot 39

                         );

    } else if (v_IsFR1 and ischosen(v_NR_DuplexMode.TDD)) { //FR1 TDD

        v_PrachConfigurationIndex := 94;

        //FR1 TDD - As per 38.211 Table 6.3.3.2-3

        v_TimingInfo := (cr_TimingInfo(?, (4)),

                         cr_TimingInfo(?, (9)));

    } else { //FR1 FDD

        v_PrachConfigurationIndex := 119;

        //FR1 FDD - As per 38.211 Table 6.3.3.2-2

        //nSFN mod 8 = 1

        v_TimingInfo := (cr_TimingInfo(?, (2)),

                         cr_TimingInfo(?, (6)),

                         cr_TimingInfo(?, (9)));

    }

    //@siclog "Step 1" siclog@

    //The SS transmits one IP packet to the UE

    DRB.send(cas_NR_DRB_COMMON_REQ_SDAP_SDUList(nr_Cell1, v_QosFlowId, {v_IPData}));

    //@siclog "Steps 2/3" siclog@

    //Modify sysinfo and send short msg indication

    f_NR_ModifySysinfo(nr_Cell1, true, RRC_CONNECTED);
    //Reconfigure SS with wew PRACH configuration index

    //Set Prach configuration index in SIB1 and in Cell Array

    f_NR_CellInfo_SetPRACH_ConfigurationIndex(nr_Cell1, v_PrachConfigurationIndex);

    // Reconfigure SS with new PRACH parameters

    v_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);

    f_NR_SS_CommonCellConfig(nr_Cell1, cads_NR_CellConfigPhysicalLayerUplink(nr_Cell1, -, cs_NR_CellConfigPhysicalLayerUplink_Def(-,-,cs_NR_UplinkBWPs(v_PhysicalParameters.UL_BWPs))));

    //Reconfigure SS to report PRACH preambles

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(enable));

    //@siclog "Steps 5-7 " siclog@

    // Check: Does the UE transmit a random access using prach-ConfigurationIndex given in step 3?

    // UE loops back the IP packets received in step 1

    //@siclog "Step 6" siclog@

    // The SS transmits Random Access Response with RAPID corresponding to preamble in step 5

    // SS already preconfigured so

    interleave {

        []  SYSIND.receive(car_NR_PRACH_Preamble_IND(nr_Cell1, v_TimingInfo , ?)) {}

        [] DRB.receive(car_NR_DRB_COMMON_IND_PDCP_SDUList(nr_Cell1, v_DRBId, -, {v_IPData})) {}

    }

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 5");

    //Reconfigure SS to stop reporting PRACH preambles

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(disable));

  }


After Change

	  function fl_TC_8_1_5_2_2_TestBody() runs on NR5GC_PTC

  {

    var integer v_PrachConfigurationIndex;

    var NR_PhysicalParameters_Type v_PhysicalParameters;

    var template (present) TimingInfo_Type v_TimingInfo;

    var octetstring v_IPData := f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE());

    var integer v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();

    var template (value) QosFlow_Identification_Type v_QosFlowId := f_NR_GetQosFlowIdentification_ForDRBId(v_DRBId); //Get the QosFlow ID information from the DRB ID

    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(nr_Cell1);

    var NR_DuplexMode_Type v_NR_DuplexMode := f_NR_CellInfo_GetDuplexMode(nr_Cell1);

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);

    var template(value) NR_RachProcedureConfig_Type v_NR_RachProcedure := cs_NR_RachProcedureConfig_81522(v_NR_PhysicalParameters);
    //Set SIB1 content as Table 8.1.5.2.2.3.3-2: SIB1

    if ( not v_IsFR1 ) { //FR2

        v_PrachConfigurationIndex := 6;

        // 10 subframes with each 4 slots

        // slots (4,9,14,19,24,29,34,39) - As per 38.211 Table 6.3.3.2-4 4

        v_TimingInfo := ( cr_TimingInfo(?, (0), -, cs_SlotTimingInfo_Numerology2(3 mod 4)),  //Slot 4

                          cr_TimingInfo(?, (2), -, cs_SlotTimingInfo_Numerology2(0 mod 4)),  //Slot 9

                          cr_TimingInfo(?, (3), -, cs_SlotTimingInfo_Numerology2(1 mod 4)),  //Slot 14

                          cr_TimingInfo(?, (4), -, cs_SlotTimingInfo_Numerology2(2 mod 4)),  //Slot 19

                          cr_TimingInfo(?, (5), -, cs_SlotTimingInfo_Numerology2(3 mod 4)),  //Slot 24

                          cr_TimingInfo(?, (7), -, cs_SlotTimingInfo_Numerology2(0 mod 4)),  //Slot 29

                          cr_TimingInfo(?, (8), -, cs_SlotTimingInfo_Numerology2(1 mod 4)),  //Slot 34

                          cr_TimingInfo(?, (9), -, cs_SlotTimingInfo_Numerology2(2 mod 4))   //Slot 39

                         );

    } else if (v_IsFR1 and ischosen(v_NR_DuplexMode.TDD)) { //FR1 TDD

        v_PrachConfigurationIndex := 94;

        //FR1 TDD - As per 38.211 Table 6.3.3.2-3

        v_TimingInfo := (cr_TimingInfo(?, (4)),

                         cr_TimingInfo(?, (9)));

    } else { //FR1 FDD

        v_PrachConfigurationIndex := 119;

        //FR1 FDD - As per 38.211 Table 6.3.3.2-2

        //nSFN mod 8 = 1

        v_TimingInfo := (cr_TimingInfo(?, (2)),

                         cr_TimingInfo(?, (6)),

                         cr_TimingInfo(?, (9)));

    }

    f_NR_SS_RachProcedureConfig(nr_Cell1, v_NR_RachProcedure);
    //@siclog "Step 1" siclog@

    //The SS transmits one IP packet to the UE

    DRB.send(cas_NR_DRB_COMMON_REQ_SDAP_SDUList(nr_Cell1, v_QosFlowId, {v_IPData}));

    //@siclog "Steps 1a" siclog@

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);
    //@siclog "Steps 2/3" siclog@

    //Modify sysinfo and send short msg indication

    //MOVED f_NR_ModifySysinfo(nr_Cell1, true, RRC_CONNECTED);
    //Reconfigure SS with wew PRACH configuration index

    //Set Prach configuration index in SIB1 and in Cell Array

    f_NR_CellInfo_SetPRACH_ConfigurationIndex(nr_Cell1, v_PrachConfigurationIndex);

    // Reconfigure SS with new PRACH parameters

    v_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);

    f_NR_SS_CommonCellConfig(nr_Cell1, cads_NR_CellConfigPhysicalLayerUplink(nr_Cell1, -, cs_NR_CellConfigPhysicalLayerUplink_Def(-,-,cs_NR_UplinkBWPs(v_PhysicalParameters.UL_BWPs))));

    //Reconfigure SS to report PRACH preambles

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(enable));

    //Modify sysinfo and send short msg indication

    f_NR_ModifySysinfo(nr_Cell1, true, RRC_CONNECTED);
    //@siclog "Steps 5-7 " siclog@

    // Check: Does the UE transmit a random access using prach-ConfigurationIndex given in step 3?

    // UE loops back the IP packets received in step 1

    //@siclog "Step 6" siclog@

    // The SS transmits Random Access Response with RAPID corresponding to preamble in step 5

    // SS already preconfigured so

    interleave {

        []  SYSIND.receive(car_NR_PRACH_Preamble_IND(nr_Cell1, v_TimingInfo , ?)) {}

        []  DRB.receive(car_NR_DRB_COMMON_IND_SDAP_SDUList(nr_Cell1, v_QosFlowId, {v_IPData})) {} 

    }

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 5");

    //Reconfigure SS to stop reporting PRACH preambles

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(disable));

    f_NR_ULGrantConfiguration_Start(nr_Cell1);
  }


2.3 Change 3
	Function name
	New template cs_NR_RachProcedureConfig_81522

	Reason for change
	New template required for change 2.2

	Summary of change
	New template required for change 2.2

	TTCN module
	

	MCC160 Comment
	Accepted, to make the template re-usable:

· name the template to cs_NR_RachProcedureConfig_Msg3TBS
· add the parameter: integer p_Msg3_TBS 


New template

	  template (value) NR_RachProcedureConfig_Type cs_NR_RachProcedureConfig_81522(NR_PhysicalParameters_Type p_PhysicalParameters) :=

  { /* @status    APPROVED (ENDC, NR5GC) */

    RachProcedureList := {

       cs_NR_RachProcedure(p_PhysicalParameters, cs_NR_ContentionResolutionCtrl_CrntiBased(p_PhysicalParameters, cs_NR_ResourceAllocationDef), -, 528)  

    }

  };  


3 Execution Log Files 
3.1 HiSilicon Balong 5000
The HiSilicon Balong 5000  5G 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_1_5_2_2_LOG.html

In the log file (in .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.

· PICS/PIXIT parameter file:
TC_8_1_5_2_2_PIXIT.xml

4 References

	[1]
	R5s201137:   NR5GC FR1 : Supporting information for addition of NR5GC RRC test case 8.1.5.2.2


