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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 8.2.2.5.1 which is part of the ENDC test suite in the ‘iwd-TTCN3-B2018-12_D19wk05_5G’ ATS delivery. 
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log files are provided as evidence.
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3. Verification Test Summary

Test Case:
8.2.2.5.1
Test Group:
\ENDC\8_2
ATS Version:
Addition of EN-DC RRC test case 8.2.2.5.1 in FR1
System Simulator used:
Keysight 5G Protocol Conformance Toolset
UE used:
Qualcomm SDM855+SDX50
Verification Status:
PASS


4. Corrections required for ENDC TC 8.2.2.5.1
Please refer to Changes 4.2 to 4.14 from 8.2.2.4.1 submission CR R5s190117. Additional changes 

are listed below:
Change 4.1
	Function name
	f_TC_8_2_2_5_1_ENDC_EUTRA

	Reason for change
	The deactvate test mode function should be called only in case of loopback path, not in IP Ping path.

	Summary of change
	Corrected the call to the function based on the value of the pics pc_IP_PING

	TTCN module
	RRCReconfig_ENDC_EUTRA.ttcn

	MCC160 Comment
	


Before Change
  function f_TC_8_2_2_5_1_ENDC_EUTRA() runs on ENDC_EUTRA_PTC

  { // PSCell addition, modification and release / Split DRB / EN-DC

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    //Preamble to enter UE in state 2A

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, PING_Or_TEST_LOOPModeB_ON, MCG_Only, RRC_CONNECTED);

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_2_4_1and5_ENDC_EUTRA_TestBody (MCG_Split);

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_OpenUE_TestLoopMode_Deactivate_TestMode (eutra_Cell1);
    f_EUTRA_Postamble(eutra_Cell1, E2_CONNECTED);

    // If finishing in E2_CONNECTED, need to wait until connection released before taking down the NR cell!

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("Postamble"));

  }
After Change
          function f_TC_8_2_2_5_1_ENDC_EUTRA() runs on ENDC_EUTRA_PTC

  { // PSCell addition, modification and release / Split DRB / EN-DC

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    //Preamble to enter UE in state 2A

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, PING_Or_TEST_LOOPModeB_ON, MCG_Only, RRC_CONNECTED);

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_2_4_1and5_ENDC_EUTRA_TestBody (MCG_Split);

    f_EUTRA_TestBody_Set(false);


if (not pc_IP_Ping) { 

        f_EUTRA_OpenUE_TestLoopMode_Deactivate_TestMode (eutra_Cell1);


}
    f_EUTRA_Postamble(eutra_Cell1, E2_CONNECTED);

    // If finishing in E2_CONNECTED, need to wait until connection released before taking down the NR cell!

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("Postamble"));

  }
Change 4.2
	Function name
	f_EUTRA38_508_ENDC_Reconfiguration

	Reason for change
	No bearer will be configured for 8.2.2.5.1 with MCG_SCG case

	Summary of change
	Included the case MCG_Split for correct bearer configuration for TC 8.2.2.5.1

	TTCN module
	EUTRA38_CommonProcedures.ttcn

	MCC160 Comment
	


Before Change
      function f_EUTRA38_508_ENDC_Reconfiguration(EUTRA_CellId_Type p_CellId,

                                              ENDC_DRB_Configuration_Type p_DRB_Type,

                                              template (omit) integer p_SK_Counter := omit,

                                              EUTRA_RRC_STATE_Type p_RRC_State := RRC_CONNECTED,

                                              template (omit) NAS_MSG_RequestList_Type p_NASMsg := omit,

                                              template (omit) RadioResourceConfigDedicated p_RadioResourceConfigDedicated  := omit,

                                              template (omit) RadioBearerList_Type p_DrbConfigAtSS := omit,

                                              ENDC_SRB_DRB_Configuration_Type p_SecondaryConfig := NONE,

                                              template (omit) MobilityControlInfo p_MobilityControlInformation := omit,

                                              template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,

                                              template NAS_UL_Message_Type p_ULNASMsg := omit) runs on ENDC_EUTRA_PTC

  {

    var template (omit) octetstring v_NR_SCGConfig := omit;

    var template (omit) octetstring v_NR_RBConfig := omit;

    var template (omit) octetstring v_NR_RBConfig2 := omit;

    var octetstring v_OctetData;

    var template (omit) RadioResourceConfigDedicated v_RadioResourceConfigDedicated;

    var template (omit) RadioBearerList_Type v_DrbConfigAtSS := omit;

    var template (omit) NAS_MSG_RequestList_Type v_ActivateBearer := omit;

    var integer v_DRB_Id := f_EUTRA38_ENDC_GetDRBIdOfMCG();

    if (isvalue(p_NASMsg)) {

      v_ActivateBearer := p_NASMsg;

    } else if (p_DRB_Type == MCG_SCG) { 
      // Dedicated bearer as per default messages

      v_ActivateBearer := {

        f_EPS_GetActivateDedicatedBearer(tsc_EpsDedicatedBearerId, cds_508_EPS_QoS_Dedicated_6_tlv, f_EUTRA_Get_508_TrafficFlowTemplate(6, tsc_EpsDedicatedBearerId))

      };

    }

    if (isvalue(p_RadioResourceConfigDedicated)) {

      v_RadioResourceConfigDedicated := p_RadioResourceConfigDedicated;

    } else {

      v_RadioResourceConfigDedicated := f_EUTRA38_BuildEUTRA_RadioResourceConfigDedicated(p_CellId, p_DRB_Type, p_RRC_State);

    }

…

…

…
  }
After Change
      function f_EUTRA38_508_ENDC_Reconfiguration(EUTRA_CellId_Type p_CellId,

                                              ENDC_DRB_Configuration_Type p_DRB_Type,

                                              template (omit) integer p_SK_Counter := omit,

                                              EUTRA_RRC_STATE_Type p_RRC_State := RRC_CONNECTED,

                                              template (omit) NAS_MSG_RequestList_Type p_NASMsg := omit,

                                              template (omit) RadioResourceConfigDedicated p_RadioResourceConfigDedicated  := omit,

                                              template (omit) RadioBearerList_Type p_DrbConfigAtSS := omit,

                                              ENDC_SRB_DRB_Configuration_Type p_SecondaryConfig := NONE,

                                              template (omit) MobilityControlInfo p_MobilityControlInformation := omit,

                                              template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,

                                              template NAS_UL_Message_Type p_ULNASMsg := omit) runs on ENDC_EUTRA_PTC

  {

    var template (omit) octetstring v_NR_SCGConfig := omit;

    var template (omit) octetstring v_NR_RBConfig := omit;

    var template (omit) octetstring v_NR_RBConfig2 := omit;

    var octetstring v_OctetData;

    var template (omit) RadioResourceConfigDedicated v_RadioResourceConfigDedicated;

    var template (omit) RadioBearerList_Type v_DrbConfigAtSS := omit;

    var template (omit) NAS_MSG_RequestList_Type v_ActivateBearer := omit;

    var integer v_DRB_Id := f_EUTRA38_ENDC_GetDRBIdOfMCG();

    if (isvalue(p_NASMsg)) {

      v_ActivateBearer := p_NASMsg;

    } else if (p_DRB_Type == MCG_SCG or p_DRB_Type == MCG_Split ) { 
      // Dedicated bearer as per default messages

      v_ActivateBearer := {

        f_EPS_GetActivateDedicatedBearer(tsc_EpsDedicatedBearerId, cds_508_EPS_QoS_Dedicated_6_tlv, f_EUTRA_Get_508_TrafficFlowTemplate(6, tsc_EpsDedicatedBearerId))

      };

    }

    if (isvalue(p_RadioResourceConfigDedicated)) {

      v_RadioResourceConfigDedicated := p_RadioResourceConfigDedicated;

    } else {

      v_RadioResourceConfigDedicated := f_EUTRA38_BuildEUTRA_RadioResourceConfigDedicated(p_CellId, p_DRB_Type, p_RRC_State);

    }

…

…

…
  }
Change 4.3
	Function name
	fl_TC_8_2_2_4_1and5_ENDC_EUTRA_TestBody

	Reason for change
	For the split bearer TC 8.2.2.5.1, the Reconfiguration message should contain the DRB to release list

	Summary of change
	Based on the p_DRB_Type, the contents of Reconfiguration message changed to include DRB to Release template

	TTCN module
	RRCReconfig_ENDC_EUTRA.ttcn

	MCC160 Comment
	


Before Change
      function fl_TC_8_2_2_4_1and5_ENDC_EUTRA_TestBody(ENDC_Bearer_Type p_DRB_Type) runs on ENDC_EUTRA_PTC

  { /* @sic R5-184760 sic@*/

…

…

…
    v_RRCConnectionReconfiguration_v1130_IEs := cs_RRCConnectionReconfiguration_v1130_IEs(-,

                                                                                          cs_RRCConnectionReconfiguration_v1250_IEs(-, -, -,

                                                                                                                                    cs_RRCConnectionReconfiguration_v1310_IEs(v_RRCConnectionReconfiguration_v1430_IEs)));

    v_RRCConnectionReconfiguration_v890_IEs := cs_RRCConnectionReconfiguration_v890_IEs(cs_RRCConnectionReconfiguration_v920_IEs(-, -,

                                                                                                                                 cs_RRCConnectionReconfiguration_v1020_IEs(-, -, v_RRCConnectionReconfiguration_v1130_IEs)));

    // The SS transmits a DEACTIVATE EPS BEARER CONTEXT REQUEST.

    SRB.send(cas_SRB1_RrcNasPdu_REQ(eutra_Cell1,

                                    cs_TimingInfo_Now,

                                    cs_RRCConnectionReconfiguration_Common(tsc_RRC_TI_Def,

                                                                           -, -, -, -,

                                                                           v_RRCConnectionReconfiguration_v890_IEs),

                                    cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                   cs_508_DeactivateEPSBearerCxtReq(tsc_EpsDedicatedBearerId,

                                                                                    tsc_PTI_Unassigned,

                                                                                    cs_ESM_Cause_v(tsc_ESM_Cause36_RegularDeactivation)))));

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

    interleave {

      // receive RRCConnectionReconfigurationComplete

      [] SRB.receive(car_SRB1_RrcPdu_IND(eutra_Cell1,

                                         cr_508_RRCConnectionReconfigurationComplete(tsc_RRC_TI_Def))) {}

      // The UE transmits a DEACTIVATE EPS BEARER CONTEXT ACCEPT message.

      [] SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                         cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                           cr_508_DeactivateEPSBearerCxtAccept(tsc_EpsDedicatedBearerId)))) {}

    }

  }
After Change
      function fl_TC_8_2_2_4_1and5_ENDC_EUTRA_TestBody(ENDC_Bearer_Type p_DRB_Type) runs on ENDC_EUTRA_PTC

  { /* @sic R5-184760 sic@*/

…

…

…
    v_RRCConnectionReconfiguration_v1130_IEs := cs_RRCConnectionReconfiguration_v1130_IEs(-,

                                                                                          cs_RRCConnectionReconfiguration_v1250_IEs(-, -, -,

                                                                                                                                    cs_RRCConnectionReconfiguration_v1310_IEs(v_RRCConnectionReconfiguration_v1430_IEs)));

    v_RRCConnectionReconfiguration_v890_IEs := cs_RRCConnectionReconfiguration_v890_IEs(cs_RRCConnectionReconfiguration_v920_IEs(-, -,

                                                                                                                                 cs_RRCConnectionReconfiguration_v1020_IEs(-, -, v_RRCConnectionReconfiguration_v1130_IEs)));

    // The SS transmits a DEACTIVATE EPS BEARER CONTEXT REQUEST.

    if (p_DRB_Type == MCG_Split) {
    SRB.send(cas_SRB1_RrcNasPdu_REQ(eutra_Cell1,

                                    cs_TimingInfo_Now,

                                    cs_RRCConnectionReconfiguration_Common(tsc_RRC_TI_Def,

                                                                           -, -, cds_RadioResourceConfigDedicated_DRB_Release (2), -,

                                                                           v_RRCConnectionReconfiguration_v890_IEs),

                                    cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                   cs_508_DeactivateEPSBearerCxtReq(tsc_EpsDedicatedBearerId,

                                                                                    tsc_PTI_Unassigned,

                                                                                    cs_ESM_Cause_v(tsc_ESM_Cause36_RegularDeactivation)))));

    }
    else {
    SRB.send(cas_SRB1_RrcNasPdu_REQ(eutra_Cell1,

                                    cs_TimingInfo_Now,

                                    cs_RRCConnectionReconfiguration_Common(tsc_RRC_TI_Def,

                                                                           -, -, -, -,

                                                                           v_RRCConnectionReconfiguration_v890_IEs),

                                    cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                   cs_508_DeactivateEPSBearerCxtReq(tsc_EpsDedicatedBearerId,

                                                                                    tsc_PTI_Unassigned,

                                                                                    cs_ESM_Cause_v(tsc_ESM_Cause36_RegularDeactivation)))));

    }                                                                                

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

    interleave {

      // receive RRCConnectionReconfigurationComplete

      [] SRB.receive(car_SRB1_RrcPdu_IND(eutra_Cell1,

                                         cr_508_RRCConnectionReconfigurationComplete(tsc_RRC_TI_Def))) {}

      // The UE transmits a DEACTIVATE EPS BEARER CONTEXT ACCEPT message.

      [] SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                         cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                           cr_508_DeactivateEPSBearerCxtAccept(tsc_EpsDedicatedBearerId)))) {}

    }

  }
5. Execution Log Files

5.1 Qualcomm SDM855+SDX50
The Qualcomm SDM855+SDX50 UE passed this test case on Keysight 5G Protocol Conformance Toolset Solution on EN-DC band combination DC_1A_n78A.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
TC_8_2_2_5_1_Log.html

(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)

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