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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
	Accepted


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
	Accepted


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
	1. Accepted in principle but implemented differently. The IE should be kept in the original version and should be made ‘ifpresent’ as done on 4.3.2 (see below)
2. Accepted conditional to prose CR agreement at RAN5#83. More ‘ifpresent’ for similar situations added. 


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
     }

   };    



MCC160 implementation
	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 := *, // FFS: to be confirmed from prose CR
       pdcp_ParametersNR_r15 := *,

       fdd_Add_UE_EUTRA_Capabilities_v1510 := {

         pdcp_ParametersNR_r15 := *

       } ifpresent,

       tdd_Add_UE_EUTRA_Capabilities_v1510 := {

         pdcp_ParametersNR_r15 := *

       } ifpresent,
       nonCriticalExtension := 
         {
         measParameters_v1520 := ?,
         nonCriticalExtension := {

           measParameters_v1530 := *, // FFS: all IEs to be confirmed from prose CR
           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 := *, // end FFS
           nonCriticalExtension := {

             phyLayerParameters_v1540 := *,

             otherParameters_v1540 := {

               inDeviceCoexInd_ENDC_r15 := *

             }, // FFS: to be confirmed from prose CR
             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 := *

               } ifpresent,

               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 := ?
               } ifpresent
             } ifpresent,

             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 := *

               } ifpresent,

               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 := ? 
               } ifpresent
             } ifpresent,

             sl_Parameters_v1540    := *, // FFS: IE to be confirmed from prose CR
             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
         } ifpresent
       } 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
	Accepted conditional to prose CR agreement at RAN5#83


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
	Accepted conditional to prose CR agreement at RAN5#83


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




Additional comments from MCC160
Added functionality to complete requisites from NR UE Capability on supported bands

Module NR_CapabilityFunctions
	module NR_CapabilityFunctions {

  import from NR_RRC_ASN1_Definitions language "ASN.1:2002" all with {encode "UNALIGNED_PER_OctetAligned"};

  import from CommonDefs all;

  import from NR_Parameters all;

  // List of supported NR Bands on cl. A.4.3.1 of TS38.508-1. Used for NR UECapabilityInformation test case

  const integer tsc_SupportedBandListNR[14] := {1,2,3,5,7,8,20,28,38,41,66,70,77,78}; 
  //*************templates*******************

  template (present) PDCP_Parameters cr_NR_PDCP_Parameters :=

  {

    supportedROHC_Profiles := {

       profile0x0000 := ?,

       profile0x0001 := ?,

       profile0x0002 := ?,

       profile0x0003 := ?,

       profile0x0004 := ?,

       profile0x0006 := ?,

       profile0x0101 := ?,

       profile0x0102 := ?,

       profile0x0103 := ?,

       profile0x0104 := ?

    },

    maxNumberROHC_ContextSessions := ?,

    uplinkOnlyROHC_Profiles       := *,

    continueROHC_Context          := *,

    outOfOrderDelivery            := *,

    shortSN                       := *,

    pdcp_DuplicationSRB           := *,

    pdcp_DuplicationMCG_OrSCG_DRB := *

  };

  template (present) Phy_Parameters cr_NR_PHY_Parameters :=

  {

     phy_ParametersCommon   := *,

     phy_ParametersXDD_Diff := *,

     phy_ParametersFRX_Diff := *,

     phy_ParametersFR1      := *,

     phy_ParametersFR2      := *

  };

  template (present) RF_Parameters cr_NR_RF_Parameters :=

  {

     supportedBandListNR                := ?,

     supportedBandCombinationList       := *,

     appliedFreqBandListFilter          := *,

     supportedBandCombinationList_v1540 := *,

     srs_SwitchingTimeRequested         := *

  };

  template UE_NR_Capability_v1530 cr_UE_NR_Capability_1530 (template UE_NR_Capability_1540 p_UE_NR_Capability_1540):=

  {

     fdd_Add_UE_NR_Capabilities_v1530 := *,

     tdd_Add_UE_NR_Capabilities_v1530 := *,

     dummy                            := *,

     interRAT_Parameters              := *,

     inactiveState                    := *,

     delayBudgetReporting             := *,

     nonCriticalExtension             := p_UE_NR_Capability_1540

  };

  template UE_NR_Capability_1540 cr_UE_NR_Capability_1540 :=

  {

     sdap_Parameters                    := *,

     overheatingInd                     := *,

     ims_Parameters                     := *,

     fr1_Add_UE_NR_Capabilities_v1540   := *,

     fr2_Add_UE_NR_Capabilities_v1540   := *,

     fr1_fr2_Add_UE_NR_Capabilities     := *,

     nonCriticalExtension               := *

  };

  template UE_NR_Capability cr_UE_NR_Capability(template (present) PDCP_Parameters p_PDCP_Parameters := cr_NR_PDCP_Parameters,

                                                template (present) RF_Parameters p_RF_Parameters := cr_NR_RF_Parameters,

                                                template UE_NR_Capability_v1530 p_UE_NR_Capability_1530 := *) :=

  {

    accessStratumRelease := ?,

    pdcp_Parameters := p_PDCP_Parameters,

    rlc_Parameters := *,

    mac_Parameters := *,

    phy_Parameters := {

     phy_ParametersCommon   := *,

     phy_ParametersXDD_Diff := *,

     phy_ParametersFRX_Diff := *,

     phy_ParametersFR1      := *,

     phy_ParametersFR2      := *

    },

    rf_Parameters := p_RF_Parameters,

    measAndMobParameters := *,

    fdd_Add_UE_NR_Capabilities := *,

    tdd_Add_UE_NR_Capabilities := *,

    fr1_Add_UE_NR_Capabilities := *,

    fr2_Add_UE_NR_Capabilities := *,

    featureSets := *,

    featureSetCombinations := *,

    lateNonCriticalExtension := *,

    nonCriticalExtension := p_UE_NR_Capability_1530

  };

  template (present) UE_NR_Capability cr_UeCapabilitiesRAT_Container_NR_r15 :=

    cr_UE_NR_Capability(?,?);

  template (present) UE_CapabilityRAT_Container cr_UE_CapabilityRAT_Container_NR(RAT_Type p_RAT_Type) :=

  {

    rat_Type := p_RAT_Type,

    ue_CapabilityRAT_Container := ? //To be decoded and checked in test case

  };

  template (present) UL_DCCH_Message cr_38508_UeCapabilityInformation(RRC_TransactionIdentifier p_RRC_TI,

                                                                      template UE_CapabilityRAT_ContainerList p_UECapabilityInformation_r8_IEs) :=

  { /* Table 8.1.5.1.1.3.3-2: UECapabilityInformation acc. to 38508-1 Table 4.6.1.8 */

    message_ := {

      c1 := {

        ueCapabilityInformation := {

          rrc_TransactionIdentifier := p_RRC_TI,

          criticalExtensions := {

            ueCapabilityInformation := {

              ue_CapabilityRAT_ContainerList := p_UECapabilityInformation_r8_IEs,

              lateNonCriticalExtension := omit,

              nonCriticalExtension := omit

            }

          }

        }

      }

    }

  };

//*************functions*******************

  /*

   * @desc      Function that returns whether a given value is found on supportedBandList array of frequencies

   * @param     p_BandNR

   * @return    v_Found

   * @status

   */

  function f_FindEntries_FreqBandIndicatorNR(FreqBandIndicatorNR p_BandNR) return boolean

  {

    var boolean v_Found := false;

    var integer i:=0;

      while (i < lengthof(tsc_SupportedBandListNR) and (v_Found == false)) {

         if (tsc_SupportedBandListNR[i] == p_BandNR){

           v_Found := true;

           break;

         }

         else {

           i:=i+1;

         }

      }

    return v_Found;

  };

  /*

   * @desc      Function that returns the actual value of the related NR Band PICS on tables from cl. A.4.3.1 of TS38.508-1. Used for NR UECapabilityInformation test case

   * @param     p_BandNR

   * @return    v_PicValue

   * @status

   */

   function f_ContentOf_pc_nrBandX (FreqBandIndicatorNR p_BandNR) return boolean

   {

      var boolean v_PicValue;

       select (p_BandNR){

         case (1){

             v_PicValue := pc_nrBand1_Supp;

             }

         case (2){

             v_PicValue := pc_nrBand2_Supp;

             }

         case (3){

             v_PicValue := pc_nrBand3_Supp;

             }

         case (5){

             v_PicValue := pc_nrBand5_Supp;

             }

         case (7){

             v_PicValue := pc_nrBand7_Supp;

             }

         case (8){

             v_PicValue := pc_nrBand8_Supp;

             }

         case (20){

             v_PicValue := pc_nrBand20_Supp;

             }

         case (28){

             v_PicValue := pc_nrBand28_Supp;

             }

         case (38){

             v_PicValue := pc_nrBand38_Supp;

             }

         case (41){

             v_PicValue := pc_nrBand41_Supp;

             }

         case (66){

             v_PicValue := pc_nrBand66_Supp;

             }

         case (70){

             v_PicValue := pc_nrBand70_Supp;

             }

         case (77){

             v_PicValue := pc_nrBand77_Supp;

             }

         case (78){

             v_PicValue := pc_nrBand78_Supp;

             }

         case else {

             FatalError(__FILE__, __LINE__, "Invalid value for NR Band");

         }

      }

      return v_PicValue;

   };

  /*
   * @desc      Function to compare PICS against IE received on a Capability container message

                Exclusive-NOR output: The XNOR gate produces a TRUE output only when both inputs have the same value

   * @param     p_PICSToCompare

   * @param     p_Parameter

   * @return    v_Outcome

   * @status

   */

  function f_CompareCapability_vs_PICS (boolean p_PICSToCompare,

                                        boolean p_Parameter) return boolean

  {

    var boolean v_Outcome := false;

    if (not (p_PICSToCompare xor p_Parameter)){

        v_Outcome := true;

    }

    return v_Outcome;

  }

  /*

   * @desc      Function to match the received UECapabilityInformation with the expected UE-NR-Capability template

   * @param     p_ReceivedCapabilityMsg

   * @param     p_Expected_Ue_NR_Capability

   * @param     p_OutputText

   * @status

   */

  function fl_NR_UE_Capability_MatchTemplates(UE_NR_Capability p_ReceivedCapabilityMsg,

                                             template UE_NR_Capability p_Expected_Ue_NR_Capability,

                                             charstring p_OutputText := "") return boolean

  {

    var boolean v_Result := true;

    // Match the received decoded UE_NR_Capability template with the expected template

    if (not match(p_ReceivedCapabilityMsg, p_Expected_Ue_NR_Capability)) {

      f_SetVerdict(fail, __FILE__, __LINE__, p_OutputText);

      v_Result := false;

    }

    return v_Result;

  }

  /*

   * @desc      Function to match the received UECapabilityInformation with the expected UECapabilityInformation

   * @param     p_NRCapability

   * @param     p_OutputText1

   * @param     p_OutputText2

   * @status

   */

  function f_NR_NRFullCapabilityCheck (UE_NR_Capability p_NRCapability,

                                       charstring p_OutputText := "",

                                       charstring p_OutputText2 := "")

  {

    var UE_NR_Capability v_Received_NRCapability;

    var template UE_NR_Capability v_NRCapability;

     if ((not (pc_nrFDD or pc_nrTDD))){

        FatalError(__FILE__, __LINE__, p_OutputText);

     }

     v_Received_NRCapability := p_NRCapability;

     select (v_Received_NRCapability.accessStratumRelease) {

     case (spare7, spare6, spare5, spare4, spare3, spare2, spare1) {

          f_SetVerdictInconc (__FILE__, __LINE__, "AccessStratumRelease < rel15");

            // a UE implementing relesase older than rel15 is not considered

          }

      case (rel15) {

        v_NRCapability := cr_UeCapabilitiesRAT_Container_NR_r15;

        // Check Rel 15 vs. IEs provided

        if (isvalue(v_Received_NRCapability.nonCriticalExtension)) { // if UE-NR-Capability-1530 present, include IEs

          v_NRCapability.nonCriticalExtension := ?;

          if (isvalue(v_Received_NRCapability.nonCriticalExtension.nonCriticalExtension)) { // if UE-NR-Capability-1540 present, include IEs

             v_NRCapability.nonCriticalExtension.nonCriticalExtension := ?;

          }

          else {

             v_NRCapability.nonCriticalExtension.nonCriticalExtension := omit;

          }

        }

        else {

          v_NRCapability.nonCriticalExtension := omit;

        }

        // to check some Rel 15 NR_Cap contents

        fl_NRCap_CommonChecks_r15(v_Received_NRCapability);

      }

      case else  {

        f_SetVerdictInconc (__FILE__, __LINE__, "AccessStratumRelease not applicable");

        // a UE implementing an unsupported release must not be failed

      }

    }

    // Match the received UE-NR-CapabilityInformation with the expected UE_NR_Capability template

    fl_NR_UE_Capability_MatchTemplates(v_Received_NRCapability, v_NRCapability, p_OutputText2);

  }

  /*

   * @desc      Function to check some Rel 15 UE NR capabilities. Prints out all the PICS wrongly set

   * @param     p_NRCapability

   * @status

   */

  function fl_NRCap_CommonChecks_r15(UE_NR_Capability p_NRCapability)

  {

    var UE_NR_Capability v_Received_NRCapabilityMsg;

    var integer v_Index;

    var integer v_Band;

    var boolean v_NRBand_PICS_Supp := false;

    var boolean v_BandExists := false;
    v_Received_NRCapabilityMsg := p_NRCapability;

    if (isvalue(v_Received_NRCapabilityMsg.pdcp_Parameters)) { // pdcp_Parameters is mandatory, so need to check first

        if (not f_CompareCapability_vs_PICS(pc_shortSN, isvalue(v_Received_NRCapabilityMsg.pdcp_Parameters.shortSN ))) {

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

        }

    }

    else {

         f_SetVerdict(fail,__FILE__, __LINE__, "pdcp_Parameters not included on UE Capability message Rx");

    }

    if (not f_CompareCapability_vs_PICS(pc_am_WithShortSN, isvalue(v_Received_NRCapabilityMsg.rlc_Parameters.am_WithShortSN))) {

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

    }

    if (not f_CompareCapability_vs_PICS(pc_um_WithShortSN, isvalue(v_Received_NRCapabilityMsg.rlc_Parameters.um_WithShortSN))) {

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

    }

    if (not f_CompareCapability_vs_PICS(pc_um_WithLongSN, isvalue(v_Received_NRCapabilityMsg.rlc_Parameters.um_WithLongSN))) {

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

    }// rlc_Parameters is OPTIONAL

    if (not f_CompareCapability_vs_PICS(pc_skipUplinkTxDynamic, isvalue(v_Received_NRCapabilityMsg.mac_Parameters.mac_ParametersXDD_Diff.skipUplinkTxDynamic ))) {

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

    }

    if (not f_CompareCapability_vs_PICS(pc_longDRX_Cycle, isvalue(v_Received_NRCapabilityMsg.mac_Parameters.mac_ParametersXDD_Diff.longDRX_Cycle))) {

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

    }

    if (not f_CompareCapability_vs_PICS(pc_shortDRX_Cycle, isvalue(v_Received_NRCapabilityMsg.mac_Parameters.mac_ParametersXDD_Diff.shortDRX_Cycle))) {

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

    }// mac_Parameters is OPTIONAL

    if (isvalue(v_Received_NRCapabilityMsg.phy_Parameters)) { // phy_Parameters is mandatory, so need to check first

        if (not f_CompareCapability_vs_PICS(pc_csi_RS_CFRA_ForHO, isvalue(v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.csi_RS_CFRA_ForHO ))) {

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

        }

        if (not f_CompareCapability_vs_PICS(pc_ra_Type0_PUSCH, isvalue(v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.ra_Type0_PUSCH ))) {

          f_SetVerdict(fail,__FILE__, __LINE__, "pc_ra_Type0_PUSCH not correctly set");

        }

        if (not f_CompareCapability_vs_PICS(pc_pdsch_Mapping_TypeA, isvalue(v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.pdsch_MappingTypeA ))) {

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

        }

        if (not f_CompareCapability_vs_PICS(pc_pdsch_Mapping_TypeB, isvalue(v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.pdsch_MappingTypeB ))) {

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

        }

        if (not f_CompareCapability_vs_PICS(pc_interleavingVRB_ToPRB_PDSCH, isvalue(v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.interleavingVRB_ToPRB_PDSCH ))) {

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

        }

        if (not f_CompareCapability_vs_PICS(pc_pdsch_RepetitionMultiSlots, isvalue(v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.pdsch_RepetitionMultiSlots ))) {

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

        }

        if (not f_CompareCapability_vs_PICS(pc_downlinkSPS, isvalue(v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.downlinkSPS ))) {

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

        }

        if (not f_CompareCapability_vs_PICS(pc_configuredUL_GrantType1, isvalue(v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.configuredUL_GrantType1 ))) {

          f_SetVerdict(fail,__FILE__, __LINE__, "pc_configuredUL_GrantType1 not correctly set");

        }

        if (not f_CompareCapability_vs_PICS(pc_configuredUL_GrantType2, isvalue(v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersCommon.configuredUL_GrantType2 ))) {

          f_SetVerdict(fail,__FILE__, __LINE__, "pc_configuredUL_GrantType2 not correctly set");

        }

        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");

          }

        }

        if (not f_CompareCapability_vs_PICS(pc_pdsch_256QAM_FR1, isvalue(v_Received_NRCapabilityMsg.phy_Parameters.phy_ParametersFR1.pdsch_256QAM_FR1))) {

            f_SetVerdict(fail,__FILE__, __LINE__, "pc_pdsch_256QAM_FR1 not correctly set");

        }

    }

    else {

         f_SetVerdict(fail,__FILE__, __LINE__, "phy-Parameters not included on UE Capability message Rx");

    }

    if (isvalue(v_Received_NRCapabilityMsg.rf_Parameters)) { // rf_Parameters is mandatory, so need to check first

        // bandNR

        v_NRBand_PICS_Supp := false;

        v_BandExists := false;

        for (v_Index := 0; v_Index < lengthof(v_Received_NRCapabilityMsg.rf_Parameters.supportedBandListNR); v_Index:=v_Index+1) {

          v_Band := v_Received_NRCapabilityMsg.rf_Parameters.supportedBandListNR[v_Index].bandNR;

          v_BandExists := f_FindEntries_FreqBandIndicatorNR(v_Band);

          if (v_BandExists == true) {

             //UE reported a valid FreqBandIndicatorNR, now check whether it is set on PICS pc_nrBandX_Supp accordingly

              v_NRBand_PICS_Supp := f_ContentOf_pc_nrBandX(v_Band);

              if (not v_NRBand_PICS_Supp) {

                f_SetVerdict(fail,__FILE__, __LINE__, "pc_nrBand" & int2str(v_Index) & "_Supp not set accordingly");

              }

            else {

                // OK do nothing

            }

          }

          else {

               f_SetVerdict(fail,__FILE__, __LINE__, "Frequency" & int2str(v_Received_NRCapabilityMsg.rf_Parameters.supportedBandListNR[v_Index].bandNR) & "is reported by the UE but is not listed in TS 38.508-2");

          }

          // rf_Parameters PICS check

          if (not f_CompareCapability_vs_PICS(pc_pdsch_256QAM_FR2, isvalue(v_Received_NRCapabilityMsg.rf_Parameters.supportedBandListNR[v_Index].pdsch_256QAM_FR2 )))        {


            f_SetVerdict(fail,__FILE__, __LINE__, "pc_pdsch_256QAM_FR2 not correctly set");

       }

       if (not f_CompareCapability_vs_PICS(pc_pusch_256QAM_FR1, isvalue(v_Received_NRCapabilityMsg.rf_Parameters.supportedBandListNR[v_Index].pusch_256QAM ))) {

            f_SetVerdict(fail,__FILE__, __LINE__, "pc_pusch_256QAM_FR1 not correctly set");

       }



    else {

         f_SetVerdict(fail,__FILE__, __LINE__, "rf-Parameters not included on UE Capability message Rx");

    }
        }

    }
    if (isvalue(v_Received_NRCapabilityMsg.measAndMobParameters.measAndMobParametersCommon )) {

        if (not f_CompareCapability_vs_PICS(pc_independentGapConfig, isvalue(v_Received_NRCapabilityMsg.measAndMobParameters.measAndMobParametersCommon.independentGapConfig ))) {

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

        }

    } // measAndMobParameters is OPTIONAL

    if (isvalue(v_Received_NRCapabilityMsg.measAndMobParameters.measAndMobParametersXDD_Diff )) {

        if (not f_CompareCapability_vs_PICS(pc_intraAndInterF_MeasAndReport, isvalue(v_Received_NRCapabilityMsg.measAndMobParameters.measAndMobParametersXDD_Diff.intraAndInterF_MeasAndReport ))) {

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

        }

        if (not f_CompareCapability_vs_PICS(pc_eventA_MeasAndReport, isvalue(v_Received_NRCapabilityMsg.measAndMobParameters.measAndMobParametersXDD_Diff.eventA_MeasAndReport ))) {

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

        }

    } // measAndMobParameters is OPTIONAL

    if (isvalue(v_Received_NRCapabilityMsg.measAndMobParameters.measAndMobParametersFRX_Diff )) {

        if (not f_CompareCapability_vs_PICS(pc_csi_RSRP_AndRSRQ_MeasWithSSB, isvalue(v_Received_NRCapabilityMsg.measAndMobParameters.measAndMobParametersFRX_Diff.csi_RSRP_AndRSRQ_MeasWithSSB ))) {

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

        }

    } // measAndMobParameters is OPTIONAL

    if (isvalue(v_Received_NRCapabilityMsg.featureSets.featureSetsUplinkPerCC[0].mimo_CB_PUSCH.maxNumberMIMO_LayersCB_PUSCH )) {

      for (v_Index := 0; v_Index < lengthof(v_Received_NRCapabilityMsg.featureSets.featureSetsUplinkPerCC); v_Index:= v_Index+1) {

        if (not f_CompareCapability_vs_PICS(pc_nrMIMO_CB_PUSCH, isvalue(v_Received_NRCapabilityMsg.featureSets.featureSetsUplinkPerCC[v_Index].mimo_CB_PUSCH.maxNumberMIMO_LayersCB_PUSCH ))) {

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

        }

      }

    } // FeatureSets is OPTIONAL

    if (isvalue(v_Received_NRCapabilityMsg.featureSets.featureSetsUplinkPerCC[0].maxNumberMIMO_LayersNonCB_PUSCH )) {

      for (v_Index := 0; v_Index < lengthof(v_Received_NRCapabilityMsg.featureSets.featureSetsUplinkPerCC); v_Index:= v_Index+1) {

        if (not f_CompareCapability_vs_PICS(pc_nrMIMO_NonCB_PUSCH, isvalue(v_Received_NRCapabilityMsg.featureSets.featureSetsUplinkPerCC[v_Index].maxNumberMIMO_LayersNonCB_PUSCH ))) {

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

        }

      }

    } // FeatureSets is OPTIONAL

    if (isvalue(v_Received_NRCapabilityMsg.fdd_Add_UE_NR_Capabilities.measAndMobParametersXDD_Diff )) {

        if (not f_CompareCapability_vs_PICS(pc_intraAndInterF_MeasAndReport, isvalue(v_Received_NRCapabilityMsg.fdd_Add_UE_NR_Capabilities.measAndMobParametersXDD_Diff.intraAndInterF_MeasAndReport ))) {

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

        }

        if (not f_CompareCapability_vs_PICS(pc_eventA_MeasAndReport, isvalue(v_Received_NRCapabilityMsg.fdd_Add_UE_NR_Capabilities.measAndMobParametersXDD_Diff.eventA_MeasAndReport ))) {

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

        }

    } // fdd-Add-UE-NR-Capabilities is OPTIONAL

    if (isvalue(v_Received_NRCapabilityMsg.tdd_Add_UE_NR_Capabilities.measAndMobParametersXDD_Diff )) {

        if (not f_CompareCapability_vs_PICS(pc_intraAndInterF_MeasAndReport, isvalue(v_Received_NRCapabilityMsg.tdd_Add_UE_NR_Capabilities.measAndMobParametersXDD_Diff.intraAndInterF_MeasAndReport ))) {

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

        }

        if (not f_CompareCapability_vs_PICS(pc_eventA_MeasAndReport, isvalue(v_Received_NRCapabilityMsg.tdd_Add_UE_NR_Capabilities.measAndMobParametersXDD_Diff.eventA_MeasAndReport ))) {

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

        }

    } // tdd-Add-UE-NR-Capabilities is OPTIONAL

    if (isvalue(v_Received_NRCapabilityMsg.fr1_Add_UE_NR_Capabilities.measAndMobParametersFRX_Diff )) {

        if (not f_CompareCapability_vs_PICS(pc_csi_RSRP_AndRSRQ_MeasWithSSB, isvalue(v_Received_NRCapabilityMsg.fr1_Add_UE_NR_Capabilities.measAndMobParametersFRX_Diff.csi_RSRP_AndRSRQ_MeasWithSSB ))) {

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

        }

    } // fr1-Add-UE-NR-Capabilities is OPTIONAL

    if (isvalue(v_Received_NRCapabilityMsg.fr2_Add_UE_NR_Capabilities.measAndMobParametersFRX_Diff )) {

        if (not f_CompareCapability_vs_PICS(pc_csi_RSRP_AndRSRQ_MeasWithSSB, isvalue(v_Received_NRCapabilityMsg.fr2_Add_UE_NR_Capabilities.measAndMobParametersFRX_Diff.csi_RSRP_AndRSRQ_MeasWithSSB ))) {

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

        }

    } // fr2-Add-UE-NR-Capabilities is OPTIONAL

    if (isvalue(v_Received_NRCapabilityMsg.nonCriticalExtension )) {

        if (not f_CompareCapability_vs_PICS(pc_as_ReflectiveQoS, isvalue(v_Received_NRCapabilityMsg.nonCriticalExtension.nonCriticalExtension.sdap_Parameters.as_ReflectiveQoS ))) {

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

        }

        if (not f_CompareCapability_vs_PICS(pc_csi_RSRP_AndRSRQ_MeasWithSSB, isvalue(v_Received_NRCapabilityMsg.nonCriticalExtension.nonCriticalExtension.fr1_fr2_Add_UE_NR_Capabilities.measAndMobParametersFRX_Diff.csi_RSRP_AndRSRQ_MeasWithSSB ))) {

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

        }

    } // nonCriticalExtension is OPTIONAL

  } // fl_NRCap_CommonChecks_r15

  //----------------------------------------------------------------------------

  /*

   * @desc      To decode the NR UE-CapabilityRAT-Container

   * @param     p_Octetstring

   * @return    UE_NR_Capability

   * @status    APPROVED (NR5GC)

   */

  function f_NR_DecodeNrCapMsg(octetstring p_Octetstring) return UE_NR_Capability

  {

    var UE_NR_Capability v_Ue_Nr_Capability;

    var bitstring v_Bitstring := oct2bit(p_Octetstring);

    var integer v_Result := decvalue(v_Bitstring, v_Ue_Nr_Capability);

    if (v_Result != 0) {

      FatalError(__FILE__, __LINE__, "UE NR Capability cannot be decoded");

    }

    return v_Ue_Nr_Capability;

  }

  //----------------------------------------------------------------------------

  /*

   * @desc      To check the NR release reported by UE against the tc release

   * @param     p_ReleaseIndicator_UE

   * @status    APPROVED (ENDC, NR5GC)

   */

  function f_NR_CheckReleaseIndicator(AccessStratumRelease p_ReleaseIndicator_UE)

 {

   select (p_ReleaseIndicator_UE) {

     case (rel15) { // only check rel15 for now

     }

     case else {

       FatalError(__FILE__, __LINE__, "");

     }

   }

 }

}       




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
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