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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of 5G UE Positioning test case 9.3.4.2.15s which is part of the POS test suite in iWD_TTCN3-B2019-06_D20wk38.
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:
Holger Jauch

holger.jauch@rohde-schwarz.com 
1.1 Verification Test Summary 

Test Case: 
9.3.4.2.15s
ATS Version:
iwd-TTCN3-B2019-06_D20wk38
System Simulator used:
R&S® 5G Protocol Conformance Test platform
UE used:
Mediatek MT6297
Verification Status:
PASS
2 Corrections required

In addition to the below changes, those listed in R5s201391 are required and applied.

Change 1: Correction to function f_TC_9_3_4_2_GNSS_NR5GC_TestBody

	Function name
	f_TC_9_3_4_2_GNSS_NR5GC_TestBody

	Reason for change
	In the current TTCN implementation, the GNSS UE Assisted test case 

9_3_4_2_15s_NR5GC is requesting in the LPP request location information message for a location estimate –which corresponds to a UE based testcase – instead of requesting for the location measurements – which corresponds to a UE assisted test case.

	Summary of change
	Instead of setting the LocationInformationType to locationEstimateRequired, set it to locationMeasurementsRequired.

	TTCN module
	ATS_POS\9\NR5GC_Positioning_Testcases.ttcn

	MCC160 Comment
	Accepted


Before 

<<SKIPPED CODE>>

v_EncodedLppMessage := f_POS_EncodeLppMessage(cs_LppRequestLocationInfo(tsc_POS_TransactionNumber,
                                                                            locationEstimateRequired,
                                                                            tsc_ResponseTimeDef,
                                                                            cs_AgnssRequestLocationInfo(f_POS_SetGNSS_ID_Bitmap_FromGNSSlist(p_PosSystemListId),
                                                                                                        false,
                                                                                                        f_MultiFreqAGNSS()),
                                                                            omit,
                                                                            omit));

<<SKIPPED CODE>>
After
<<SKIPPED CODE>>

v_EncodedLppMessage := f_POS_EncodeLppMessage(cs_LppRequestLocationInfo(tsc_POS_TransactionNumber,
                                                                            locationMeasurementsRequired,
                                                                            tsc_ResponseTimeDef,
                                                                            cs_AgnssRequestLocationInfo(f_POS_SetGNSS_ID_Bitmap_FromGNSSlist(p_PosSystemListId),
                                                                                                        false,
                                                                                                        f_MultiFreqAGNSS()),
                                                                            omit,
                                                                            omit));

<<SKIPPED CODE>>
Change 2: Correction to function f_POS_NR_CheckAgnssMultiFreq

	Function name
	f_POS_NR_CheckAgnssMultiFreq

	Reason for change
	In the current TTCN implementation, the single frequency GNSS fails due to wrong implementation in this function. Current implementation assumes that when a GNSS technology is found in the gnss_id IE from  the LPP provide location information message (e.g. v_AgpsFound), the multifrequency has to be supported (e.g. v_AgpsSignalSupported). Otherwise, the testcase would fail since it reaches the else statement (e.g. f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Measurement reported for A-GPS but not supported by UE")
The proper comparison between signal reported and support (based on the pics) happens already in the proper check signal function (e.g. f_POS_NR_CheckSignalsGps). This change is extended for all GNSS technologies affected (GPS, GLONASS, Galileo and QZSS).

Similarly, there is a check at the end of the function f_POS_NR_CheckAgnssMultiFreq that causes UE to fail also for the single frequency test case. Since the function f_POS_NR_CheckSignalsGps (and the equivalent for other GNSS technologies) takes care of comparing the measurements provided for different signals with the PICS parameters, the final if statement at the end of f_POS_NR_CheckAgnssMultiFreq is not necessary.

Note: This change affects POS TC 9.3.4.2.15s, 9.3.4.4.15s, 9.3.4.2.7s, 9.3.4.4.7s

	Summary of change
	Remove the unnecessary if –else statements as explained above.

	TTCN module
	ATS_POS\9\NR5GC_Positioning_Testcases.ttcn

	MCC160 Comment
	Accepted


Before 

<<SKIPPED CODE>>

function f_POS_NR_CheckAgnssMultiFreq(GNSS_MeasurementList p_GNSS_MeasList) runs on NR_BASE_PTC
  { // NOTE: The multifrequencies checked here are those listed in condition MultiFreqAGNSS of Table 7.3.4.2.3.3-11
    // @sic R5-198966 sic@
    var integer i;
    var boolean v_AgpsFound := false;
    var boolean v_GlonassFound := false;
    var boolean v_GalileoFound := false;
    var boolean v_QzssFound := false;
    var boolean v_AgpsSignalSupported := pc_A_GPS_L2C or pc_A_GPS_L5;
    var boolean v_GlonassSignalSupported := pc_GLONASS_G2 or pc_GLONASS_G3;
    var boolean v_GalileoSignalSupported := pc_GALILEO_E5a or pc_GALILEO_E5b or pc_GALILEO_E6 or pc_GALILEO_E5aE5b;
    var boolean v_QzssSignalSupported := pc_QZSS_QZS_L1C or pc_QZSS_QZS_L2C or pc_QZSS_QZS_L5;
    //Check the measurements reported by the UE
    for (i:=0; i<lengthof(p_GNSS_MeasList); i:=i+1) {
      select (p_GNSS_MeasList[i].gnss_ID.gnss_id){
        case(gps){
          v_AgpsFound := true;
          if (v_AgpsSignalSupported){
            f_POS_NR_CheckSignalsGps(p_GNSS_MeasList[i].gnss_SgnMeasList);
          }
          else {
            f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Measurement reported for A-GPS but not supported by UE");
          }
        }
        case(glonass){
          v_GlonassFound := true;
          if (v_GlonassSignalSupported){
            f_POS_NR_CheckSignalsGlonass(p_GNSS_MeasList[i].gnss_SgnMeasList);
          }
          else {
            f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Measurement reported for Glonass but not supported by UE");
          }
        }
        case(galileo){
          v_GalileoFound := true;
          if (v_GalileoSignalSupported){
            f_POS_NR_CheckSignalsGalileo(p_GNSS_MeasList[i].gnss_SgnMeasList);
          }
          else {
            f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Measurement reported for Galileo but not supported by UE");
          }
        }
        case(qzss){
          v_QzssFound := true;
          if (v_QzssSignalSupported){
            f_POS_NR_CheckSignalsQzss(p_GNSS_MeasList[i].gnss_SgnMeasList);
          }
          else {
            f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Measurement reported for QZss but not supported by UE");
          }
        }
        case else {
          f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "UE reported Multifrequencies not included in condition MultiFreqAGNSS of Table 7.3.4.2.3.3-11");
        }
      }
    }
    //Now check that the UE reported all the supported signals
    if (not((v_AgpsSignalSupported and v_AgpsFound) and
            (v_GlonassSignalSupported and v_GlonassFound) and
            (v_GalileoSignalSupported and v_GalileoFound) and
            (v_QzssSignalSupported and v_QzssFound)))
    {
      f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Not all signals were reported by the UE");
    }
  }<<SKIPPED CODE>>

After
<<SKIPPED CODE>>

function f_POS_NR_CheckAgnssMultiFreq(GNSS_MeasurementList p_GNSS_MeasList) runs on NR_BASE_PTC
  { // NOTE: The multifrequencies checked here are those listed in condition MultiFreqAGNSS of Table 7.3.4.2.3.3-11
    // @sic R5-198966 sic@
    var integer i;
    var boolean v_AgpsFound := false;
    var boolean v_GlonassFound := false;
    var boolean v_GalileoFound := false;
    var boolean v_QzssFound := false;
    var boolean v_AgpsSignalSupported := pc_A_GPS_L2C or pc_A_GPS_L5;
    var boolean v_GlonassSignalSupported := pc_GLONASS_G2 or pc_GLONASS_G3;
    var boolean v_GalileoSignalSupported := pc_GALILEO_E5a or pc_GALILEO_E5b or pc_GALILEO_E6 or pc_GALILEO_E5aE5b;
    var boolean v_QzssSignalSupported := pc_QZSS_QZS_L1C or pc_QZSS_QZS_L2C or pc_QZSS_QZS_L5;
    //Check the measurements reported by the UE
    for (i:=0; i<lengthof(p_GNSS_MeasList); i:=i+1) {
      select (p_GNSS_MeasList[i].gnss_ID.gnss_id){
        case(gps){
          v_AgpsFound := true;
          if (v_AgpsSignalSupported){
            f_POS_NR_CheckSignalsGps(p_GNSS_MeasList[i].gnss_SgnMeasList);
          }         
        }
        case(glonass){
          v_GlonassFound := true;
          if (v_GlonassSignalSupported){
            f_POS_NR_CheckSignalsGlonass(p_GNSS_MeasList[i].gnss_SgnMeasList);
          }    
        }
        case(galileo){
          v_GalileoFound := true;
          if (v_GalileoSignalSupported){
            f_POS_NR_CheckSignalsGalileo(p_GNSS_MeasList[i].gnss_SgnMeasList);
          } 
        }
        case(qzss){
          v_QzssFound := true;
          if (v_QzssSignalSupported){
            f_POS_NR_CheckSignalsQzss(p_GNSS_MeasList[i].gnss_SgnMeasList);
          }   
        }
        case else {
          f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "UE reported Multifrequencies not included in condition MultiFreqAGNSS of Table 7.3.4.2.3.3-11");
        }
      }
    }
  }
<<SKIPPED CODE>>
3 Execution Log Files 

3.1 MediaTek MT6297
The MediaTek MT6297 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:
POS_TC_9_3_4_2_15s_NR5GC_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.

4 References
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	R5s201404:   Supporting information for addition of 5G UE Positioning TC 9.3.4.2.15s.


