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1. Overview

This document lists all essential changes needed to correct problems in the TTCN implementation of test case 8.2.1.1.1 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 5). Execution log files are provided as evidence.
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3. Verification Test Summary
Test Case:
TC_8_2_1_1_1_ENDC
Test Group:
ENDC/8_2_1/RRC_UECapability_ENDC_EUTRA.ttcn

ATS Version:
iwd-TTCN3-B2018-12_D19wk12_5G
System Simulator used:
R&S 5G Protocol Conformance Test Platform

Keysight 5G Protocol Conformance Toolset Solution
UE used:
Qualcomm SDM855+SDX50
Verification Status:
PASS
4. Corrections required for test case 8.2.1.1.1

4.0 Branches executed in TC 8.2.1.1.1
The test case implementation was executed with Integrity and ciphering enabled.

4.1 Change to ' f_TC_8_2_1_1_1_ENDC_EUTRA'
	Function name
	f_TC_8_2_1_1_1_ENDC_EUTRA

	Reason for change
	When executing the postamble procedure the UE is still in E2_CONNECTED state (i.e. RRC connection not yet released). However,the TTCN implementation assumes the UE to be in E1_IDLE state when entering the Postamble procedure. 


	Summary of change
	Modified to use E2_CONNECTED when f_EUTRA_Postamble is called to ensure detach is handled without RRC Connection.


	TTCN module
	RRC_UECapability_ENDC_EUTRA

	MCC160 Comment
	


Before Change:

	function f_TC_8_2_1_1_1_ENDC_EUTRA() runs on ENDC_EUTRA_PTC

  { // UE Capability transfer / RRC Others

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    //The UE is in state RRC_CONNECTED in EN-DC mode according to TS 38.508-1 [4] clause 4.5.4.2 with MCG and SCG.

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, TESTMode_OFF, MCG_SCG, RRC_CONNECTED);

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_1_1_1_ENDC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_Cell1, E1_IDLE);

    // taking down the NR cell!

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

  }

 }


After Change:

	function f_TC_8_2_1_1_1_ENDC_EUTRA() runs on ENDC_EUTRA_PTC

  { // UE Capability transfer / RRC Others

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    //The UE is in state RRC_CONNECTED in EN-DC mode according to TS 38.508-1 [4] clause 4.5.4.2 with MCG and SCG.

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, TESTMode_OFF, MCG_SCG, RRC_CONNECTED);

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_1_1_1_ENDC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_Cell1, E2_CONNECTED ); //

    // taking down the NR cell!

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

  }

 }


4.2 Change to 'fl_TC_8_2_1_1_1_ENDC_EUTRA_TestBody'
	Function name
	fl_TC_8_2_1_1_1_ENDC_EUTRA_TestBody

	Reason for change
	Verdict for TP2 is missing in Step 4


	Summary of change
	Added f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 4");

	TTCN module
	RRC_UECapability_ENDC_EUTRA

	MCC160 Comment
	


Before Change:

	function fl_TC_8_2_1_1_1_ENDC_EUTRA_TestBody() runs on ENDC_EUTRA_PTC

  {

    // @siclog "Steps 1-2" siclog@

    // The SS transmits a UECapabilityEnquiry message including eutra.

    // Check: Does the UE transmit a UECapabilityInformation message including UE radio access capability information as per the ue-CapabilityRequest variable?

    f_EUTRA_Capability_8211(eutra_Cell1, tsc_RRC_TI_Def);

    /* This function enquires for the eutra capability without checking */

    /* the contents of the message received but checks the structure of the template */

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 2");

    // @siclog "Steps 3-4" siclog@

    // The SS transmits a UECapabilityEnquiry message including eutra-nr and nr

    // Receives UECapabilityInformation message to be checked on NR side

    f_EUTRA38_ENDC_NR_Capability(eutra_Cell1, tsc_RRC_TI_Def);

  }
  


After Change:

	  function fl_TC_8_2_1_1_1_ENDC_EUTRA_TestBody() runs on ENDC_EUTRA_PTC

  {

    // @siclog "Steps 1-2" siclog@

    // The SS transmits a UECapabilityEnquiry message including eutra.

    // Check: Does the UE transmit a UECapabilityInformation message including UE radio access capability information as per the ue-CapabilityRequest variable?

    f_EUTRA_Capability_8211(eutra_Cell1, tsc_RRC_TI_Def);

    /* This function enquires for the eutra capability without checking */

    /* the contents of the message received but checks the structure of the template */

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 2");

    // @siclog "Steps 3-4" siclog@

    // The SS transmits a UECapabilityEnquiry message including eutra-nr and nr

    // Receives UECapabilityInformation message to be checked on NR side

    f_EUTRA38_ENDC_NR_Capability(eutra_Cell1, tsc_RRC_TI_Def);

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

  


4.3 Change to 'cr_UeCapabilitiesRAT_Container_r1510'
	Function name
	cr_UeCapabilitiesRAT_Container_r1510

	Reason for change
	1.   In the prose the IEs fdd_Add_UE_EUTRA_Capabilities_v1510 and tdd_Add_UE_EUTRA_Capabilities_v1510 themselves are marked as ‘Not Checked’, so it is incorrect to explicitly expect the IE (pdcp_ParametersNR_r15) contained within, as a UE may not support and hence report these two IEs.

2.   A UE may not support and hence report nonCriticalExtension IE containing v1520 IEs. Since all these IEs are optional and not checked, the nonCriticalExtension should only be checked against a template if the UE includes it.


	Summary of change
	1.   Marked the IEs fdd_Add_UE_EUTRA_Capabilities_v1510 and tdd_Add_UE_EUTRA_Capabilities_v1510 as ‘anyOrOmit’.

2.   Marked the nonCriticalExtension as ‘ifpresent'.
Note : A prose CR associated with these changes will be raised at RAN5#83.


	TTCN module
	RRC_UECapability_ENDC_EUTRA

	MCC160 Comment
	


Before Change:

	template (present) UE_EUTRA_Capability_v1510_IEs cr_UeCapabilitiesRAT_Container_r1510 :=

  {

       ue_CategoryDL_v1460 := *,

       otherParameters_v1460 := {

         nonCSG_SI_Reporting_r14 := *

       },

       nonCriticalExtension := {

       irat_ParametersNR_r15 := {

         en_DC_r15   := *,

         eventB2_r15 := *,

         supportedBandListEN_DC_r15 := *

       },

       featureSetsEUTRA_r15 := *,

       pdcp_ParametersNR_r15 := *,

       fdd_Add_UE_EUTRA_Capabilities_v1510 := {

         pdcp_ParametersNR_r15 := *

       },

       tdd_Add_UE_EUTRA_Capabilities_v1510 := {

         pdcp_ParametersNR_r15 := *

       },
       nonCriticalExtension := {

         measParameters_v1520 := {

            measGapPatterns_v1520 := *

         },

         nonCriticalExtension := {

           measParameters_v1530 := *,

           otherParameters_v1530 := *,

           neighCellSI_AcquisitionParameters_v1530 := *,

           mac_Parameters_v1530 := *,

           phyLayerParameters_v1530 := *,

           rf_Parameters_v1530 := *,

           pdcp_Parameters_v1530 := *,

           ue_CategoryDL_v1530 := *,

           ue_BasedNetwPerfMeasParameters_v1530 := *,

           rlc_Parameters_v1530 := *,

           sl_Parameters_v1530 := *,

           extendedNumberOfDRBs_r15 := *,

           reducedCP_Latency_r15 := *,

           laa_Parameters_v1530 := *,

           ue_CategoryUL_v1530  := *,

           fdd_Add_UE_EUTRA_Capabilities_v1530 := *,

           tdd_Add_UE_EUTRA_Capabilities_v1530 := *,

           nonCriticalExtension := {

             phyLayerParameters_v1540 := *,

             otherParameters_v1540 := {

               inDeviceCoexInd_ENDC_r15 := *

             },

             fdd_Add_UE_EUTRA_Capabilities_v1540 := {

               eutra_5GC_Parameters_r15 := {

                   eutra_5GC_r15    := *,

                   eutra_EPC_HO_EUTRA_5GC_r15 := *,

                   ho_EUTRA_5GC_FDD_TDD_r15 := *,

                   ho_InterfreqEUTRA_5GC_r15 := *,

                   ims_VoiceOverMCG_BearerEUTRA_5GC_r15 := *,

                   inactiveState_r15 := *,

                   reflectiveQoS_r15 := *

               },

               irat_ParametersNR_v1540  := {

                   eutra_5GC_HO_ToNR_FDD_FR1_r15    := *,

                   eutra_5GC_HO_ToNR_TDD_FR1_r15    := *,

                   eutra_5GC_HO_ToNR_FDD_FR2_r15    := *,

                   eutra_5GC_HO_ToNR_TDD_FR2_r15    := *,

                   eutra_EPC_HO_ToNR_FDD_FR1_r15    := *,

                   eutra_EPC_HO_ToNR_TDD_FR1_r15    := *,

                   eutra_EPC_HO_ToNR_FDD_FR2_r15    := *,

                   eutra_EPC_HO_ToNR_TDD_FR2_r15    := *,

                   ims_VoiceOverNR_FR1_r15 := *,

                   ims_VoiceOverNR_FR2_r15 := *,

                   sa_NR_r15 := *,

                   supportedBandListNR_SA_r15 := *

               }

             },

             tdd_Add_UE_EUTRA_Capabilities_v1540 := {

               eutra_5GC_Parameters_r15 := {

                   eutra_5GC_r15    := *,

                   eutra_EPC_HO_EUTRA_5GC_r15 := *,

                   ho_EUTRA_5GC_FDD_TDD_r15 := *,

                   ho_InterfreqEUTRA_5GC_r15 := *,

                   ims_VoiceOverMCG_BearerEUTRA_5GC_r15 := *,

                   inactiveState_r15 := *,

                   reflectiveQoS_r15 := *

               },

               irat_ParametersNR_v1540  := {

                   eutra_5GC_HO_ToNR_FDD_FR1_r15    := *,

                   eutra_5GC_HO_ToNR_TDD_FR1_r15    := *,

                   eutra_5GC_HO_ToNR_FDD_FR2_r15    := *,

                   eutra_5GC_HO_ToNR_TDD_FR2_r15    := *,

                   eutra_EPC_HO_ToNR_FDD_FR1_r15    := *,

                   eutra_EPC_HO_ToNR_TDD_FR1_r15    := *,

                   eutra_EPC_HO_ToNR_FDD_FR2_r15    := *,

                   eutra_EPC_HO_ToNR_TDD_FR2_r15    := *,

                   ims_VoiceOverNR_FR1_r15 := *,

                   ims_VoiceOverNR_FR2_r15 := *,

                   sa_NR_r15 := *,

                   supportedBandListNR_SA_r15 := *

               }

             },

             sl_Parameters_v1540    := *,

             irat_ParametersNR_v1540  := {

                   eutra_5GC_HO_ToNR_FDD_FR1_r15    := *,

                   eutra_5GC_HO_ToNR_TDD_FR1_r15    := *,

                   eutra_5GC_HO_ToNR_FDD_FR2_r15    := *,

                   eutra_5GC_HO_ToNR_TDD_FR2_r15    := *,

                   eutra_EPC_HO_ToNR_FDD_FR1_r15    := *,

                   eutra_EPC_HO_ToNR_TDD_FR1_r15    := *,

                   eutra_EPC_HO_ToNR_FDD_FR2_r15    := *,

                   eutra_EPC_HO_ToNR_TDD_FR2_r15    := *,

                   ims_VoiceOverNR_FR1_r15 := *,

                   ims_VoiceOverNR_FR2_r15 := *,

                   sa_NR_r15 := *,

                   supportedBandListNR_SA_r15 := *

             },

             nonCriticalExtension := * //Note: field for future Rel16 extensions. Template to grow from here.

           }

          }

         }

        }

    };


After Change:

	template (present) UE_EUTRA_Capability_v1510_IEs cr_UeCapabilitiesRAT_Container_r1510 :=

  {

       ue_CategoryDL_v1460 := *,

       otherParameters_v1460 := {

         nonCSG_SI_Reporting_r14 := *

       },

       nonCriticalExtension := {

       irat_ParametersNR_r15 := {

         en_DC_r15   := *, 

         eventB2_r15 := *,

         supportedBandListEN_DC_r15 := *

       },

       featureSetsEUTRA_r15 := *,

       pdcp_ParametersNR_r15 := *,

       fdd_Add_UE_EUTRA_Capabilities_v1510 := *, // UE can omit this IE 

       tdd_Add_UE_EUTRA_Capabilities_v1510 := *, // UE can omit this IE

       nonCriticalExtension := 
         {

         measParameters_v1520 := {

            measGapPatterns_v1520 := *

         },

         nonCriticalExtension := {

           measParameters_v1530 := *,

           otherParameters_v1530 := *,

           neighCellSI_AcquisitionParameters_v1530 := *,

           mac_Parameters_v1530 := *,

           phyLayerParameters_v1530 := *,

           rf_Parameters_v1530 := *,

           pdcp_Parameters_v1530 := *,

           ue_CategoryDL_v1530 := *,

           ue_BasedNetwPerfMeasParameters_v1530 := *,

           rlc_Parameters_v1530 := *,

           sl_Parameters_v1530 := *,

           extendedNumberOfDRBs_r15 := *,

           reducedCP_Latency_r15 := *,

           laa_Parameters_v1530 := *,

           ue_CategoryUL_v1530  := *,

           fdd_Add_UE_EUTRA_Capabilities_v1530 := *,

           tdd_Add_UE_EUTRA_Capabilities_v1530 := *,

           nonCriticalExtension := {

             phyLayerParameters_v1540 := *,

             otherParameters_v1540 := {

               inDeviceCoexInd_ENDC_r15 := *

             },

             fdd_Add_UE_EUTRA_Capabilities_v1540 := {

               eutra_5GC_Parameters_r15 := {

                   eutra_5GC_r15    := *,

                   eutra_EPC_HO_EUTRA_5GC_r15 := *,

                   ho_EUTRA_5GC_FDD_TDD_r15 := *,

                   ho_InterfreqEUTRA_5GC_r15 := *,

                   ims_VoiceOverMCG_BearerEUTRA_5GC_r15 := *,

                   inactiveState_r15 := *,

                   reflectiveQoS_r15 := *

               },

               irat_ParametersNR_v1540  := {

                   eutra_5GC_HO_ToNR_FDD_FR1_r15    := *,

                   eutra_5GC_HO_ToNR_TDD_FR1_r15    := *,

                   eutra_5GC_HO_ToNR_FDD_FR2_r15    := *,

                   eutra_5GC_HO_ToNR_TDD_FR2_r15    := *,

                   eutra_EPC_HO_ToNR_FDD_FR1_r15    := *,

                   eutra_EPC_HO_ToNR_TDD_FR1_r15    := *,

                   eutra_EPC_HO_ToNR_FDD_FR2_r15    := *,

                   eutra_EPC_HO_ToNR_TDD_FR2_r15    := *,

                   ims_VoiceOverNR_FR1_r15 := *,

                   ims_VoiceOverNR_FR2_r15 := *,

                   sa_NR_r15 := *,

                   supportedBandListNR_SA_r15 := *

               }

             },

             tdd_Add_UE_EUTRA_Capabilities_v1540 := {

               eutra_5GC_Parameters_r15 := {

                   eutra_5GC_r15    := *,

                   eutra_EPC_HO_EUTRA_5GC_r15 := *,

                   ho_EUTRA_5GC_FDD_TDD_r15 := *,

                   ho_InterfreqEUTRA_5GC_r15 := *,

                   ims_VoiceOverMCG_BearerEUTRA_5GC_r15 := *,

                   inactiveState_r15 := *,

                   reflectiveQoS_r15 := *

               },

               irat_ParametersNR_v1540  := {

                   eutra_5GC_HO_ToNR_FDD_FR1_r15    := *,

                   eutra_5GC_HO_ToNR_TDD_FR1_r15    := *,

                   eutra_5GC_HO_ToNR_FDD_FR2_r15    := *,

                   eutra_5GC_HO_ToNR_TDD_FR2_r15    := *,

                   eutra_EPC_HO_ToNR_FDD_FR1_r15    := *,

                   eutra_EPC_HO_ToNR_TDD_FR1_r15    := *,

                   eutra_EPC_HO_ToNR_FDD_FR2_r15    := *,

                   eutra_EPC_HO_ToNR_TDD_FR2_r15    := *,

                   ims_VoiceOverNR_FR1_r15 := *,

                   ims_VoiceOverNR_FR2_r15 := *,

                   sa_NR_r15 := *,

                   supportedBandListNR_SA_r15 := *

               }

             },

             sl_Parameters_v1540    := *,

             irat_ParametersNR_v1540  := {

                   eutra_5GC_HO_ToNR_FDD_FR1_r15    := *,

                   eutra_5GC_HO_ToNR_TDD_FR1_r15    := *,

                   eutra_5GC_HO_ToNR_FDD_FR2_r15    := *,

                   eutra_5GC_HO_ToNR_TDD_FR2_r15    := *,

                   eutra_EPC_HO_ToNR_FDD_FR1_r15    := *,

                   eutra_EPC_HO_ToNR_TDD_FR1_r15    := *,

                   eutra_EPC_HO_ToNR_FDD_FR2_r15    := *,

                   eutra_EPC_HO_ToNR_TDD_FR2_r15    := *,

                   ims_VoiceOverNR_FR1_r15 := *,

                   ims_VoiceOverNR_FR2_r15 := *,

                   sa_NR_r15 := *,

                   supportedBandListNR_SA_r15 := *

             },

             nonCriticalExtension := * //Note: field for future Rel16 extensions. Template to grow from here.

           }

         }

       } ifpresent
     }

   };    



4.4 Change to 'modulepar'
	Function name
	module NR_Parameters {

	Reason for change
	See change 4.5


	Summary of change
	Defined new PICS for MaxNoSearSpace.

	TTCN module
	NR_Parameters.ttcn

	MCC160 Comment
	


New PICS:

	modulepar boolean    pc_MaxNoSearchSpace    := false;  
// @desc  UE supports maxNumberSearchSpaces 


4.5 Change to 'fl_NRCap_CommonChecks_r15'
	Function name
	fl_NRCap_CommonChecks_r15

	Reason for change
	Applicability check for 'maxNumberSearchSpaces' is missing.


	Summary of change
	Added applicability check for 'maxNumberSearchSpaces'.

Note : A prose CR associated with this change will be raised at RAN5#83
.

	TTCN module
	RRC_UECapability_ENDC_EUTRA

	MCC160 Comment
	


Before Change:

	  function fl_NRCap_CommonChecks_r15(UE_NR_Capability p_NRCapability)

  {

    var UE_NR_Capability v_Received_NRCapabilityMsg;

    var integer i;

    v_Received_NRCapabilityMsg := p_NRCapability;

..

…

…

        if (isvalue(v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.maxNumberSearchSpaces )) {

          if (not (v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.maxNumberSearchSpaces == n10)) {

              f_SetVerdict(fail,__FILE__, __LINE__, "Value of maxNumberSearchSpaces not declared as expected");

          }

        }

   …
…

    } // nonCriticalExtension is OPTIONAL

  } // fl_NRCap_CommonChecks_r15

          


After Change:

	  function fl_NRCap_CommonChecks_r15(UE_NR_Capability p_NRCapability)

  {

    var UE_NR_Capability v_Received_NRCapabilityMsg;

    var integer i;

    v_Received_NRCapabilityMsg := p_NRCapability;

..

…

…

        if (not f_CompareCapability_vs_PICS(pc_MaxNumberSearchSpaces, isvalue(v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.maxNumberSearchSpaces))) {

            f_SetVerdict(fail,__FILE__, __LINE__, "pc_MaxNumberSearchSpaces not correctly set");

        }

        else if (isvalue(v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.maxNumberSearchSpaces )) {

             if (not (v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.maxNumberSearchSpaces == n10)) {

              f_SetVerdict(fail,__FILE__, __LINE__, "Value of maxNumberSearchSpaces not declared as expected");

          }

        }
   …

…

    } // nonCriticalExtension is OPTIONAL

  } // fl_NRCap_CommonChecks_r15




5. Execution Log Files

Qualcomm SDM855+SDX50
The Qualcomm SDM855+SDX50 device passed this test case on R&S 5G Protocol Conformance Test Platform in EN-DC band combination DC_3A_n78A and on Keysight 5G Protocol Conformance Toolset Solution. in 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: 
Rohde-Schwarz\ENDC_TC_8_2_1_1_1_FR1_Qualcomm_tli.log 
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)

· Test Case Execution log file: 
Keysight\FR1\TC_8_2_1_1_1_Log.html
              \FR1\TC_8_2_1_1_1_Pics_Pixit.xml

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
6. References

	[1]
	R5s190193:
Supporting information for addition of EN-DC RRC test case 8.2.1.1.1 in FR1 path. This archive comprises Execution log files, PICS/PIXIT files

	
	


