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1 [bookmark: _Toc122434485][bookmark: _Toc107916001][bookmark: _Toc124170662][bookmark: _Hlk112398585]Overview
[bookmark: _Hlk112397932]This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC POS test case 9.3.4.4.21s which is part of the POS test suite in iWD_TTCN3-B2022-09_D22wk49.
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log file(s) is (are) provided as evidence. 
Contact:	Parikshit Bhise
	parikshit.bhise@rohde-schwarz.com 
	
1. [bookmark: _Toc107916002][bookmark: _Toc124170663]Verification Test Summary 
Test Case: 	9.3.4.4.21s.NR5GC
ATS Version:	iwd-TTCN3-B2022-09_D22wk49
[bookmark: _Hlk37919671]System Simulator used:	R&S® 5G Protocol Conformance Test platform
UE used:	Mediatek MT6879 UE
Verification Status:	PASS
2 [bookmark: _Toc124170664] Changes required to verify test case 9.3.4.4.21s

[bookmark: _Toc124170665][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]2.1 Correction to f_TC_9_3_4_4_DlTdoa_NR5GC_TestBody
	Function name
	f_TC_9_3_4_4_DlAoD_NR5GC_TestBody

	Reason for change
	The template cr_LppProvideLocationInformation_ DlTdoa used to be compared o the LPP Provide Location Information message from the UE leads to wrong “LPP Message do not match to template” fail verdicts, even if UE reports measurements.

The template cr_LppProvideLocationInformation_ DlTdoa requires the cr_CommonIEsProvideLocationInformation to be present, which is not the case for certain UEs. This lead into the wrong fail verdicts described above.


	Summary of change
	Change the way the LPP Provide Locatrion information message is matched to a template, in a similar way as done for TC 9.3.4.4.21s.

	TTCN module
	NR5GC_Positioning_Testcases.ttcn

	MCC160 Comment
	




Before 
<<SKIPPED CODE>>
v_Octetstring := f_POS_NR_ReceiveEncodedLppMessage();
v_LppMessage := f_POS_NR_LppMessage_DecodeAndMatch(v_Octetstring, cr_LppProvideLocationInformation_DlTdoa (tsc_POS_TransactionNumber));
    
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Test Case 9.3.4.4 Step 5");

    //@siclog "Step 5a" siclog@
    //SS sends LPP ACKNOWLEDGEMENT if requested by the UE at step 5
    f_POS_NR_SendLppAck(nr_Cell1, tsc_POS_RoutingId, v_LppMessage);
<<SKIPPED CODE>>

After

<<SKIPPED CODE>>
v_Octetstring := f_POS_NR_ReceiveEncodedLppMessage();
    
     v_LppMessage := f_POS_NR_LppMessage_DecodeAndMatch(v_Octetstring, (cr_LppProvideLocationInformation_NoError(tsc_POS_TransactionNumber), cr_LppProvideLocationInformation_UEA (tsc_POS_TransactionNumber)));
    if (isvalue (v_LppMessage.lpp_MessageBody.c1.provideLocationInformation.criticalExtensions.c1.provideLocationInformation_r9.nr_DL_TDOA_ProvideLocationInformation_r16)) {
      if (match (v_LppMessage.lpp_MessageBody.c1.provideLocationInformation.criticalExtensions.c1.provideLocationInformation_r9.nr_DL_TDOA_ProvideLocationInformation_r16, cr_NR_DL_TDOA_ProvideLocationInformation)) {
            f_NR_PreliminaryPass(__FILE__, __LINE__, "Test Case 9.3.4.4 Step 5");
          }
          else {
            f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Wrong DL-TDOA Location Information");
          }
        }
        else {
          f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "DL-TDOA Location Information not present");
    }    //@siclog "Step 5a" siclog@
    //SS sends LPP ACKNOWLEDGEMENT if requested by the UE at step 5
    f_POS_NR_SendLppAck(nr_Cell1, tsc_POS_RoutingId, v_LppMessage);<<SKIPPED CODE>>
[bookmark: _Toc124170666][bookmark: _Hlk112398647]2.2 Correction to LPP_Templates
	Function name
	LPP _Templates

	Reason for change
	According to 3GPP 37.571-2 Table 8.4.1.6-3, the value of dl-PRS-CombSizeN-AndReOffset-r16 is 0 for all the TRPs. Apart from that, the value of dl-PRS-NumSymbols-r16 is set to n2.

Since the RE offset is same for all TRPs (is overlapped) and the symbol length is set only to 2, a conformant UE may not decode PRS sequences from different Physical Cell IDs.

Therefore, a different dl-PRS-CombSizeN-AndReOffset-r16 value is needed per TRP and the value of dl-PRS-NumSymbols-r16 needs to be increased to allow proper decoding of the PRS signals.


	Summary of change
	Modify templates cs_NR_DL_PRS_Info_Def, cs_NR_DL_PRS_ResourceSet and  cs_NR_DL_PRS_Resource to include p_ReOffset as an input parameter and change dl_PRS_NumSymbols_r16 to n4

	TTCN module
	LPP_Templates.ttcn

	MCC160 Comment
	




Before 
<<SKIPPED CODE>>
template (value) NR_DL_PRS_Info_r16 cs_NR_DL_PRS_Info_Def(NR_DL_PRS_Periodicity_and_ResourceSetSlotOffset_r16 p_PeriodicityAndOffset,
                                                            integer p_PrsSequenceId) := //@sic R5s221043 sic@
  {//Acc. Table 8.4.1.6-3: NR-DL-PRS-Info
     nr_DL_PRS_ResourceSetList_r16 := {cs_NR_DL_PRS_ResourceSet(p_PeriodicityAndOffset, p_PrsSequenceId)}
  };
  
  template (value) NR_DL_PRS_ResourceSet_r16 cs_NR_DL_PRS_ResourceSet(NR_DL_PRS_Periodicity_and_ResourceSetSlotOffset_r16 p_PeriodicityAndOffset,
                                                                      integer p_PrsSequenceId) := //@sic R5s221043 sic@
  {
    nr_DL_PRS_ResourceSetID_r16 := 0,
    dl_PRS_Periodicity_and_ResourceSetSlotOffset_r16 := p_PeriodicityAndOffset,
    dl_PRS_ResourceRepetitionFactor_r16 := omit,
    dl_PRS_ResourceTimeGap_r16 := omit,
    dl_PRS_NumSymbols_r16 := n2,
    dl_PRS_MutingOption1_r16 := omit,
    dl_PRS_MutingOption2_r16 := omit,
    dl_PRS_ResourcePower_r16 := 0,
    dl_PRS_ResourceList_r16 := {cs_NR_DL_PRS_Resource(p_PrsSequenceId)}
  };
  
  template (value) NR_DL_PRS_Resource_r16 cs_NR_DL_PRS_Resource(integer p_PrsSequenceId)  := //@sic R5s221043 sic@
  {
    nr_DL_PRS_ResourceID_r16 := 0,
    dl_PRS_SequenceID_r16 := p_PrsSequenceId,
    dl_PRS_CombSizeN_AndReOffset_r16 := {
      n2_r16 := 0
    },
    dl_PRS_ResourceSlotOffset_r16 := 0,
    dl_PRS_ResourceSymbolOffset_r16 := 0,
    dl_PRS_QCL_Info_r16 := omit,
    dl_PRS_ResourcePrioritySubset_r17 := omit /* @sic R5s221180 BASELINE MOVING 2022, Rel-17 sic@ */
  };<<SKIPPED CODE>>

After

<<SKIPPED CODE>>
template (value) NR_DL_PRS_Info_r16 cs_NR_DL_PRS_Info_Def(NR_DL_PRS_Periodicity_and_ResourceSetSlotOffset_r16 p_PeriodicityAndOffset,
                                                            integer p_PrsSequenceId, integer p_ReOffset) := //@sic R5s221043 sic@
  {//Acc. Table 8.4.1.6-3: NR-DL-PRS-Info
     nr_DL_PRS_ResourceSetList_r16 := {cs_NR_DL_PRS_ResourceSet(p_PeriodicityAndOffset, p_PrsSequenceId, p_ReOffset)}
  };
  
  template (value) NR_DL_PRS_ResourceSet_r16 cs_NR_DL_PRS_ResourceSet(NR_DL_PRS_Periodicity_and_ResourceSetSlotOffset_r16 p_PeriodicityAndOffset,
                                                                      integer p_PrsSequenceId, integer p_ReOffset) := //@sic R5s221043 sic@
  {
    nr_DL_PRS_ResourceSetID_r16 := 0,
    dl_PRS_Periodicity_and_ResourceSetSlotOffset_r16 := p_PeriodicityAndOffset,
    dl_PRS_ResourceRepetitionFactor_r16 := omit,
    dl_PRS_ResourceTimeGap_r16 := omit,
    dl_PRS_NumSymbols_r16 := n4,
    dl_PRS_MutingOption1_r16 := omit,
    dl_PRS_MutingOption2_r16 := omit,
    dl_PRS_ResourcePower_r16 := 0,
    dl_PRS_ResourceList_r16 := {cs_NR_DL_PRS_Resource(p_PrsSequenceId, p_ReOffset)}
  };
  
  template (value) NR_DL_PRS_Resource_r16 cs_NR_DL_PRS_Resource(integer p_PrsSequenceId, integer p_ReOffset)  := //@sic R5s221043 sic@
  {
    nr_DL_PRS_ResourceID_r16 := 0,
    dl_PRS_SequenceID_r16 := p_PrsSequenceId,
    dl_PRS_CombSizeN_AndReOffset_r16 := {
      n2_r16 := p_ReOffset
    },
    dl_PRS_ResourceSlotOffset_r16 := 0,
    dl_PRS_ResourceSymbolOffset_r16 := 0,
    dl_PRS_QCL_Info_r16 := omit,
    dl_PRS_ResourcePrioritySubset_r17 := omit /* @sic R5s221180 BASELINE MOVING 2022, Rel-17 sic@ */
  };<<SKIPPED CODE>>

[bookmark: _Toc124170667]2.3 Correction to f_POS_NR_SimulateDlPrsPOSifSupported
	Function name
	f_POS_NR_SimulateDlPrsPOSifSupported

	Reason for change
	According to 3GPP 37.571-2 Table 8.4.1.6-3, the value of dl-PRS-CombSizeN-AndReOffset-r16 is 0 for all the TRPs. 

Since the RE offset is same for all TRPs (is overlapped), a conformant UE may not decode PRS sequences from different Physical Cell IDs.

Therefore, a different dl-PRS-CombSizeN-AndReOffset-r16 value is needed per TRP to allow proper decoding of the PRS signals.


	Summary of change
	Include the template change from section 2.2 and set the value of p_ReOffset based on the NR Cell, setting a value of 0,1 and 2 for the 1st, 2nd and 3rd cell respectively

	TTCN module
	NR5GC_Positioning_Functions.ttcn

	MCC160 Comment
	




Before 
<<SKIPPED CODE>>

function f_POS_NR_SimulateDlPrsPOSifSupported(NR_CellId_Type p_CellId) runs on NR5GC_POS_PTC
  {
    var template (value) NR_DL_PRS_Info_r16 v_DlPrsInfo;
    
    select (p_CellId) { //@sic R5s221043 sic@
      case (nr_Cell1) {
        v_DlPrsInfo := cs_NR_DL_PRS_Info_Def(f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId), 0);
      }
      case (nr_Cell2) {
        v_DlPrsInfo := cs_NR_DL_PRS_Info_Def(f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId), 1);
      }
      case (nr_Cell3) {
        v_DlPrsInfo := cs_NR_DL_PRS_Info_Def(f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId), 2);
      }
      case else { FatalError(__FILE__, __LINE__, "Invalid NR CellId"); }
    }<<SKIPPED CODE>>

After

<<SKIPPED CODE>>

function f_POS_NR_SimulateDlPrsPOSifSupported(NR_CellId_Type p_CellId) runs on NR5GC_POS_PTC
  {
    var template (value) NR_DL_PRS_Info_r16 v_DlPrsInfo;
    
    select (p_CellId) { //@sic R5s221043 sic@
      case (nr_Cell1) {
        v_DlPrsInfo := cs_NR_DL_PRS_Info_Def(f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId), 0, 0);
      }
      case (nr_Cell2) {
        v_DlPrsInfo := cs_NR_DL_PRS_Info_Def(f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId), 1, 1);
      }
      case (nr_Cell3) {
        v_DlPrsInfo := cs_NR_DL_PRS_Info_Def(f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId), 2, 2);
      }
      case else { FatalError(__FILE__, __LINE__, "Invalid NR CellId"); }
    }<<SKIPPED CODE>>


[bookmark: _Toc124170668]2.4 Correction to f_POS_NR_CellConfig_DlPrs
	Function name
	f_POS_NR_CellConfig_DlPrs

	Reason for change
	According to 3GPP 37.571-2 Table 8.4.1.6-3, the value of dl-PRS-CombSizeN-AndReOffset-r16 is 0 for all the TRPs. 

Since the RE offset is same for all TRPs (is overlapped), a conformant UE may not decode PRS sequences from different Physical Cell IDs.

Therefore, a different dl-PRS-CombSizeN-AndReOffset-r16 value is needed per TRP to allow proper decoding of the PRS signals.


	Summary of change
	Include the template change from section 2.2 and set the value of p_ReOffset based on the NR Cell, setting a value of 0,1 and 2 for the 1st, 2nd and 3rd cell respectively

	TTCN module
	NR5GC_Positioning_Functions.ttcn

	MCC160 Comment
	




Before 
<<SKIPPED CODE>>

function f_POS_NR_CellConfig_DlPrs(NR_CellId_Type p_CellId) runs on NR5GC_POS_PTC
  {
    var template (value) NR_DL_PRS_Info_r16 v_DlPrsInfo;
    
    select (p_CellId) { //@sic R5s221043 sic@
      case (nr_Cell1) {
        v_DlPrsInfo := cs_NR_DL_PRS_Info_Def(f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId), 0);
      }
      case (nr_Cell2) {
        v_DlPrsInfo := cs_NR_DL_PRS_Info_Def(f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId), 1);
      }
      case (nr_Cell3) {
        v_DlPrsInfo := cs_NR_DL_PRS_Info_Def(f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId), 2);
      }
      case else { FatalError(__FILE__, __LINE__, "Invalid NR CellId"); }
    } <<SKIPPED CODE>>

After

<<SKIPPED CODE>>

function f_POS_NR_CellConfig_DlPrs(NR_CellId_Type p_CellId) runs on NR5GC_POS_PTC
  {
    var template (value) NR_DL_PRS_Info_r16 v_DlPrsInfo;
    
    select (p_CellId) { //@sic R5s221043 sic@
      case (nr_Cell1) {
        v_DlPrsInfo := cs_NR_DL_PRS_Info_Def(f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId), 0, 0);
      }
      case (nr_Cell2) {
        v_DlPrsInfo := cs_NR_DL_PRS_Info_Def(f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId), 1, 1);
      }
      case (nr_Cell3) {
        v_DlPrsInfo := cs_NR_DL_PRS_Info_Def(f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId), 2, 2);
      }
      case else { FatalError(__FILE__, __LINE__, "Invalid NR CellId"); }
    }
  }
    
 <<SKIPPED CODE>>

[bookmark: _Toc124170669]2.5 Correction to f_POS_NR_Set_DlPrsAssistanceDataPerTRP
	Function name
	f_POS_NR_Set_DlPrsAssistanceDataPerTRP

	Reason for change
	According to 3GPP 37.571-2 Table 8.4.1.6-3, the value of dl-PRS-CombSizeN-AndReOffset-r16 is 0 for all the TRPs. 

Since the RE offset is same for all TRPs (is overlapped), a conformant UE may not decode PRS sequences from different Physical Cell IDs.

Therefore, a different dl-PRS-CombSizeN-AndReOffset-r16 value is needed per TRP to allow proper decoding of the PRS signals.


	Summary of change
	Include the template change from section 2.2 and set the value of p_ReOffset based on the NR Cell, setting a value of 0,1 and 2 for the 1st, 2nd and 3rd cell respectively

	TTCN module
	NR5GC_Positioning_Functions.ttcn

	MCC160 Comment
	




Before 
<<SKIPPED CODE>>
function f_POS_NR_Set_DlPrsAssistanceDataPerTRP(NR_CellId_Type p_CellId) runs on NR_BASE_PTC return template (value) NR_DL_PRS_AssistanceDataPerTRP_r16
  {
    var template (value) NR_DL_PRS_AssistanceDataPerTRP_r16 v_DlPrs_AssistanceDataPerTRP;
    var NCGI_r15 v_CellGlobalId := f_POS_Get_CellGlobalId(p_CellId);
    var ARFCN_ValueNR v_FrequencySSB := f_NR_CellInfo_GetFrequencySSB(p_CellId);
    var NR_DL_PRS_Periodicity_and_ResourceSetSlotOffset_r16 v_PeriodicityAndOffset := f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId);
    
    select(p_CellId){
      case (nr_Cell1) {
        v_DlPrs_AssistanceDataPerTRP := cs_DlPrsAssistanceDataPerTRP(0, 0, v_CellGlobalId, v_FrequencySSB, cs_NR_DL_PRS_Info_Def(v_PeriodicityAndOffset, 0)); //@sic R5s221043 sic@
      }
      case (nr_Cell2) {
        v_DlPrs_AssistanceDataPerTRP := cs_DlPrsAssistanceDataPerTRP(1, 2, v_CellGlobalId, v_FrequencySSB, cs_NR_DL_PRS_Info_Def(v_PeriodicityAndOffset, 1)); //@sic R5s221043 sic@
      }
      case (nr_Cell3) {
        v_DlPrs_AssistanceDataPerTRP := cs_DlPrsAssistanceDataPerTRP(2, 3, v_CellGlobalId, v_FrequencySSB, cs_NR_DL_PRS_Info_Def(v_PeriodicityAndOffset, 2)); //@sic R5s221043 sic@
      }
      case else {
        FatalError (__FILE__, __LINE__, "Invalid Cell ID");
      }
    }
    return v_DlPrs_AssistanceDataPerTRP;
  }<<SKIPPED CODE>>

After

<<SKIPPED CODE>>

function f_POS_NR_Set_DlPrsAssistanceDataPerTRP(NR_CellId_Type p_CellId) runs on NR_BASE_PTC return template (value) NR_DL_PRS_AssistanceDataPerTRP_r16
  {
    var template (value) NR_DL_PRS_AssistanceDataPerTRP_r16 v_DlPrs_AssistanceDataPerTRP;
    var NCGI_r15 v_CellGlobalId := f_POS_Get_CellGlobalId(p_CellId);
    var ARFCN_ValueNR v_FrequencySSB := f_NR_CellInfo_GetFrequencySSB(p_CellId);
    var NR_DL_PRS_Periodicity_and_ResourceSetSlotOffset_r16 v_PeriodicityAndOffset := f_POS_NR_Set_DlPrsPeriodicityAndOffset_11ms(p_CellId);
    
    select(p_CellId){
      case (nr_Cell1) {
        v_DlPrs_AssistanceDataPerTRP := cs_DlPrsAssistanceDataPerTRP(0, 0, v_CellGlobalId, v_FrequencySSB, cs_NR_DL_PRS_Info_Def(v_PeriodicityAndOffset, 0, 0)); //@sic R5s221043 sic@
      }
      case (nr_Cell2) {
        v_DlPrs_AssistanceDataPerTRP := cs_DlPrsAssistanceDataPerTRP(1, 2, v_CellGlobalId, v_FrequencySSB, cs_NR_DL_PRS_Info_Def(v_PeriodicityAndOffset, 1, 1)); //@sic R5s221043 sic@
      }
      case (nr_Cell3) {
        v_DlPrs_AssistanceDataPerTRP := cs_DlPrsAssistanceDataPerTRP(2, 3, v_CellGlobalId, v_FrequencySSB, cs_NR_DL_PRS_Info_Def(v_PeriodicityAndOffset, 2, 2)); //@sic R5s221043 sic@
      }
      case else {
        FatalError (__FILE__, __LINE__, "Invalid Cell ID");
      }
    }
    return v_DlPrs_AssistanceDataPerTRP;
  }<<SKIPPED CODE>>


1. [bookmark: _Toc54888065][bookmark: _Toc107916006][bookmark: _Toc124170670][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]Branches executed
This POS TC was executed in 5GS Stand Alone mode (Option 2) on NR Primary Band “n71” using NIA2 Integrity and NEA2 ciphering algorithms
4 [bookmark: _Toc107916007][bookmark: _Toc124170671]Execution Log Files 
4.1 [bookmark: _Toc107916008][bookmark: _Toc124170672]Mediatek MT6879 UE
The Mediatek MT6879 UE passed this test case on R&S® 5G Protocol Conformance Test platform. The documentation below is enclosed as evidence of the successful test case run [1]:
Test case execution log file:
tc_9_3_4_4_21s_MTK.log
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
In the log file the complete test case execution as well as the PICS/PIXIT parameter settings 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.
5 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc107916009][bookmark: _Toc124170673]References
	[1]
	R5s230102:   Supporting information for addition of NR POS testcase 9.3.4.4.21s




