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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 10.2.2.1 which is part of the ENDC test suite in the ‘iwd-TTCN3-B2018-12_D19wk12_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:
10.2.2.1
Test Group:
\ENDC\10_2
ATS Version:
iwd-TTCN3-B2018-12_D19wk12_5G’
System Simulator used:
Keysight 5G Protocol Conformance Toolset
UE used:
Samsung Exynos S5100
Verification Status:
PASS

4. Corrections required for EN-DC Session Management test case 10.2.2.1
Change 4.1 

	Function name
	fl_TC_10_2_2_1_ENDC_EUTRA_TestBody()

	Reason for change
	1. Calling the function  f_EUTRA38_508_ENDC_Reconfiguration() with state RRC_CONNECTED will not establish SRB2 and MCG DRBs. But using the funciton with state RRC_IDLE will include a paging procedure.
2. Incorrect DRB ID used in step 4

3. Incorrect RRC state at step 5-6

4. At step 8, “Required Traffic Flow QoS” is TLC format in BEARER RESOURCE MOIDIFICATION REQUEST so IEI is needed.

5. At step 8 and 9, specific value for downlink bit rate is required to be set in Extended EPS QoS IE

	Summary of change
	1. Use function f_EUTRA_508_ENDC_RbEst_Steps3_10() as is used in test case 10.2.1.1
2. Correct DRB used in step 4 to 12

3. Correct RRC state at step 5-6 to RRC_CONNECTED

4. Pass IEI for QoS IE at step 4

5. Set downlink bit rate of 16GPBs at step 8 and 9, as per prose

	TTCN module
	

	MCC160 Comment
	1. Accepted
2. Accepted

3. Accepted

4. Accepted

5. Accepted


Before Change
 function fl_TC_10_2_2_1_ENDC_EUTRA_TestBody() runs on ENDC_EUTRA_PTC

  {

    var ProcedureTransactionIdentifier v_EpsPti;

    var EUTRA38_SecurityParamsExtd_Type v_Security_Params;

    var NAS_MSG_Indication_Type v_NasInd;

    var template (value) NAS_DL_Message_Type v_ModifyEPSBearerCxtReq;

    var template (value)  NAS_MSG_Request_Type v_ActivateBearer;

    var SRB_COMMON_IND v_ReceivedAsp;

    // Cause the UE to request bearer resource allocation of dedicated EPS bearer associated with first PDN connectivity

    //@siclog "Step 1" siclog@

    f_UT_RequestActivateDedicatedBearer(UT,

                                        hex2int(tsc_EpsDedicatedBearerId),

                                        hex2int(tsc_EpsDefaultBearerId2ndPDN),

                                        f_ConvertEPSQoS_ForATCommand(cs_508_EPS_QoS_Dedicated_1),  // @sic R5-192186 sic@

                                        f_EUTRA_Get_508_TrafficFlowTemplate(2, tsc_EpsDedicatedBearerId));

    // The UE transmits a SERVICE REQUEST

    //@siclog "Step 2" siclog@

    v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_Cell1,

                                               tsc_RRC_TI_Def,

                                               ?,

                                               cr_NAS_Indication (tsc_SHT_IntegrityProtected,
                                                                  cr_508_SERVICE_REQUEST(f_EUTRA_SecurityKSIasme_Get())));

    // The SS establishes SRB2 and DRB associated with default EPS bearer context obtained during the attach procedure.

    //@siclog "Step 3" siclog@

    // Initiate SgNB Keys:

    v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR);

    f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, MCG_SCG, v_Security_Params.SK_Counter);
    // Check : Does the UE transmits a Bearer Resource Allocation REQ ?

    //@siclog "Step 4" siclog@

    SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cr_508_BearerResourceAllocReq(?,

                                                                                    tsc_EpsDefaultBearerId,

                                                                                    cds_508_EPS_QoS,

                                                                                    cs_Extd_EPS_QOS)))) -> value v_ReceivedAsp;

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

    // store PTI received

    v_EpsPti := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.bEARER_RESOURCE_ALLOCATION_REQUEST.procedureTransactionIdentifier;

    //Create the Activate Dedicated EPS Bearer Context REQ according to Table 10.2.2.1.3.3-2 in 38.523-1

    v_ActivateBearer := f_EPS_GetActivateDedicatedBearer(tsc_EpsDedicatedBearerId,

                                                         cds_508_EPS_QoS,

                                                         f_EUTRA_Get_508_TrafficFlowTemplate(6, tsc_EpsDedicatedBearerId),cs_Extd_EPS_QOS);

    v_ActivateBearer.Pdu.Msg.aCTIVATE_DEDICATED_EPS_BEARER_CONTEXT_REQUEST.procedureTransactionIdentifier := v_EpsPti;

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

    f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, MCG_SCG, v_Security_Params.SK_Counter, RRC_IDLE, {v_ActivateBearer});

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    // @siclog "Steps 7" siclog@

    // As per NOTE 2 CGCMOD is used

    f_UT_RequestModifyDedicatedBearer(UT,

                                      hex2int(tsc_EpsDedicatedBearerId),

                                      hex2int(tsc_EpsDefaultBearerId2ndPDN),

                                        f_ConvertEPSQoS_ForATCommand(cs_508_EPS_QoS_Dedicated_1),  // @sic R5-192186 sic@

                                      f_EUTRA_Get_508_TrafficFlowTemplate_2_Modify(tsc_EpsDedicatedBearerId));

    //@siclog "Step 8" siclog@

    // Check : Does the UE transmit a BEARER RESOURCE MODIFICATION REQUEST message ?

    SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cdr_BearerResourceModReq(?,

                                                                               tsc_EpsDedicatedBearerId,

                                                                               omit,

                                                                               cr_Tft(-),

                                                                               cds_508_EPS_QoS,

                                                                               cs_Extd_EPS_QOS)))) -> value v_ReceivedAsp;

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    v_EpsPti := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.bEARER_RESOURCE_MODIFICATION_REQUEST.procedureTransactionIdentifier;

    //Create the Modify EPS Bearer Context REQ to be sent at Step 9 according to Table 10.2.2.1.3.3-4 in 38.523-1

    v_ModifyEPSBearerCxtReq := cs_ModifyEPSBearerCxtReq_AllParams(tsc_EpsDedicatedBearerId,

                                                                  v_EpsPti,

                                                                  cds_508_EPS_QoS,
                                                                  f_EUTRA_Get_508_TrafficFlowTemplate(6, tsc_EpsDedicatedBearerId),

                                                                  omit,

                                                                  omit,

                                                                  omit,

                                                                  f_Get_508_PFI(),

                                                                  cs_APN_AMBR,

                                                                  omit,

                                                                  omit,

                                                                  omit,

                                                                  omit,

                                                                  cs_Extd_APN_AMBR,

                                                                  cs_Extd_EPS_QOS);

    // @siclog "Steps 9" siclog@

    SRB.send(cas_SRB2_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                v_ModifyEPSBearerCxtReq)));

    //  Check:  Does the UE transmit a MODIFY EPS BEARER CONTEXT ACCEPT message as specified?

    //@siclog "Step 10" siclog@

    SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cr_508_ModifyEPSBearerCxtAccept(tsc_EpsDedicatedBearerId))));

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 10");

  } // End of function f_TC_10_2_2_1_ENDC_EUTRA_TestBody
After Change
  function fl_TC_10_2_2_1_ENDC_EUTRA_TestBody() runs on ENDC_EUTRA_PTC

  {

    var ProcedureTransactionIdentifier v_EpsPti;

    var EUTRA38_SecurityParamsExtd_Type v_Security_Params;

    var NAS_MSG_Indication_Type v_NasInd;

    var template (value) NAS_DL_Message_Type v_ModifyEPSBearerCxtReq;

    var template (value)  NAS_MSG_Request_Type v_ActivateBearer;

    var SRB_COMMON_IND v_ReceivedAsp;

    // Cause the UE to request bearer resource allocation of dedicated EPS bearer associated with first PDN connectivity

    //@siclog "Step 1" siclog@

    f_UT_RequestActivateDedicatedBearer(UT,

                                        hex2int(tsc_EpsDedicatedBearerId),

                                        hex2int(tsc_EpsDefaultBearerId2ndPDN),

                                        f_ConvertEPSQoS_ForATCommand(cs_508_EPS_QoS_Dedicated_1),  // @sic R5-192186 sic@

                                        f_EUTRA_Get_508_TrafficFlowTemplate(2, tsc_EpsDedicatedBearerId));

    // The UE transmits a SERVICE REQUEST

    //@siclog "Step 2" siclog@

    /*REMOVED v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_Cell1,

                                               tsc_RRC_TI_Def,

                                               ?,

                                               cr_NAS_Indication (tsc_SHT_IntegrityProtected,

                                                                  cr_508_SERVICE_REQUEST(f_EUTRA_SecurityKSIasme_Get()))); */
    // The SS establishes SRB2 and DRB associated with default EPS bearer context obtained during the attach procedure.

    //@siclog "Step 3" siclog@

    // Initiate SgNB Keys:

    v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR);

    //REMOVED f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, MCG_SCG, v_Security_Params.SK_Counter);
      v_RadioResourceConfigDedicated := f_EUTRA38_BuildEUTRA_RadioResourceConfigDedicated(eutra_Cell1, MCG_SCG, RRC_IDLE); 

    f_EUTRA38_508_ENDC_RbEst_Steps3_10 (eutra_Cell1, omit, omit, v_Security_Params.SK_Counter, omit, omit, omit, v_RadioResourceConfigDedicated); 
    // Check : Does the UE transmits a Bearer Resource Allocation REQ ?

    //@siclog "Step 4" siclog@

    SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cr_508_BearerResourceAllocReq(?,

                                                                                    tsc_EpsDefaultBearerId2ndPdn,

                                                                                    cds_508_EPS_QoS,

                                                                                    cs_Extd_EPS_QOS)))) -> value v_ReceivedAsp;

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

    // store PTI received

    v_EpsPti := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.bEARER_RESOURCE_ALLOCATION_REQUEST.procedureTransactionIdentifier;

    //Create the Activate Dedicated EPS Bearer Context REQ according to Table 10.2.2.1.3.3-2 in 38.523-1

    v_ActivateBearer := f_EPS_GetActivateDedicatedBearer(tsc_EpsDedicatedBearerId,

                                                         cds_508_EPS_QoS,

                                                         f_EUTRA_Get_508_TrafficFlowTemplate(6, tsc_EpsDedicatedBearerId),cs_Extd_EPS_QOS);

    v_ActivateBearer.Pdu.Msg.aCTIVATE_DEDICATED_EPS_BEARER_CONTEXT_REQUEST.procedureTransactionIdentifier := v_EpsPti;

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

    f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, MCG_SCG, v_Security_Params.SK_Counter, RRC_CONNECTED, {v_ActivateBearer});

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    // @siclog "Steps 7" siclog@

    // As per NOTE 2 CGCMOD is used

    f_UT_RequestModifyDedicatedBearer(UT,

                                      hex2int(tsc_EpsDedicatedBearerId),

                                      hex2int(tsc_EpsDefaultBearerId2ndPDN),

                                        f_ConvertEPSQoS_ForATCommand(cs_508_EPS_QoS_Dedicated_1),  // @sic R5-192186 sic@

                                      f_EUTRA_Get_508_TrafficFlowTemplate_2_Modify(tsc_EpsDedicatedBearerId));

    //@siclog "Step 8" siclog@

    // Check : Does the UE transmit a BEARER RESOURCE MODIFICATION REQUEST message ?

    SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cdr_BearerResourceModReq(?,

                                                                               tsc_EpsDedicatedBearerId,

                                                                               omit,

                                                                               cr_Tft(-),

                                                                               cds_508_EPS_QoS(‘5B’O),

                                                                               cs_Extd_EPS_QOS(‘0010000’B))))) -> value v_ReceivedAsp;

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    v_EpsPti := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.bEARER_RESOURCE_MODIFICATION_REQUEST.procedureTransactionIdentifier;

    //Create the Modify EPS Bearer Context REQ to be sent at Step 9 according to Table 10.2.2.1.3.3-4 in 38.523-1

    v_ModifyEPSBearerCxtReq := cs_ModifyEPSBearerCxtReq_AllParams(tsc_EpsDedicatedBearerId,

                                                                  v_EpsPti,

                                                                  cds_508_EPS_QoS,

                                                                  f_EUTRA_Get_508_TrafficFlowTemplate(6, tsc_EpsDedicatedBearerId),

                                                                  omit,

                                                                  omit,

                                                                  omit,

                                                                  f_Get_508_PFI(),

                                                                  cs_APN_AMBR,

                                                                  omit,

                                                                  omit,

                                                                  omit,

                                                                  omit,

                                                                  cs_Extd_APN_AMBR,

                                                                  cs_Extd_EPS_QOS(‘00010000’B));

    // @siclog "Steps 9" siclog@

    SRB.send(cas_SRB2_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                v_ModifyEPSBearerCxtReq)));

    //  Check:  Does the UE transmit a MODIFY EPS BEARER CONTEXT ACCEPT message as specified?

    //@siclog "Step 10" siclog@

    SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cr_508_ModifyEPSBearerCxtAccept(tsc_EpsDedicatedBearerId))));

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 10");

  } // End of function f_TC_10_2_2_1_ENDC_EUTRA_TestBody
5. Execution Log Files

5.1 Samsung Exynos S5100
The Samsung Exynos S5100 UE passed this test case on Keysight 5G Protocol Conformance Toolset Solution on EN-DC band combination DC_3A_n78A.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
TC_10_2_2_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.

References

	[1]
	R5s190324:   Supporting information for addition of ENDC Session Management test case 10.2.2.1
                          This archive comprises:

                        -  html and text format execution log files for Keysight test platform



