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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 9.3.1.1 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: 
9.3.1.1
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

Change 1: Correction to function f_MTC_ConnectPTCs_POS

	Function name
	f_MTC_ConnectPTCs_POS

	Reason for change
	In the current TTCN implementation, the component EutraOtdoa of type EUTRA_PTC was added for NR, however this component is not initialized when connecting the POS PTCs.

This leads to the test case not terminating, since the component is not getting a null value at the end of the test case.

	Summary of change
	Initialize the component EutraOtdoa in the function f_MTC_ConnectPTCs_POS.

	TTCN module
	ATS_POS\MTC\MTC_Main_POS.ttcn

	MCC160 Comment
	


Before 

<<SKIPPED CODE>>

function f_MTC_ConnectPTCs_POS(SYSTEM_POS p_System,
                                 EUTRA_POS_PTC p_Eutra,
                                 UTRAN_POS_PTC p_Utran,
                                 NR5GC_POS_PTC p_Nr,//NR addition
                                 EUTRA_OTDOA_POS_PTC p_EutraOtdoa) runs on MTC_POS //NR addition
  {
    var IP_PTC v_IP_PTC;
    var IMS_PTC v_IMS_PTC;
    var NASEMU_EUTRA_PTC v_NASEMU_PTC;
    var NASEMU_NRNG_PTC v_NASEMU_NR_PTC; //NR addition
    var boolean v_MapPOSSYS := f_GetTestcaseAttrib_SpecificMTC_SatPort(testcasename());
    vc_Components.Eutra := p_Eutra;
    vc_Components.Utran := p_Utran;
    vc_Components.Nr := p_Nr; //NR addition
    //FFS: if EUTRA_OTDOA needs to be added to vc_Components
    // ***** MTC *****
    f_MTC_BASE_Map(p_System);
    if (v_MapPOSSYS) {
      map(mtc:POSSYS, p_System:POSSYS);
    }
    if (((p_Eutra != null) or (p_Utran != null)) and (p_Nr != null)) {//NR addition
      FatalError (__FILE__, __LINE__, "wrong PTC configuration specified in test case");
    }
    // ***** EUTRA PTC *****
    if (p_Eutra != null) {
      f_EUTRA_POS_PTC_Map(p_System, p_Eutra);                                   // map EUTRA system ports
      v_NASEMU_PTC := f_NasEmu_CreateConnectAndMap_EUTRA(p_System, p_Eutra);    // create NasEmu, map system ports and connect with EUTRA PTC
      v_NASEMU_PTC.start(f_NASEMU_MainLoop_EUTRA());                            // start NASEMU
      v_IP_PTC := f_IP_PTC_CreateAndMap(p_System);                              // Assumption: IP handling only needed for EUTRA
      connect(p_Eutra:IP, v_IP_PTC:EUTRA_CTRL);
      v_IP_PTC.start(f_IP_PTC_MainLoop());
      v_IMS_PTC := f_IMS_PTC_Create();                                          // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IMS_CTRL,      v_IP_PTC:IMS_CTRL[tsc_Index_PDN1]);      // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IMS_Server,    v_IP_PTC:IMS_Server[tsc_Index_PDN1]);    // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IMS_Client,    v_IP_PTC:IMS_Client[tsc_Index_PDN1]);    // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IPCAN,         p_Eutra:IMS[tsc_Index_PDN1]);            // @sic R5s150222: support of IMS capable UEs sic@
      v_IMS_PTC.start(f_IMS_DefaultHandler());                                  // @sic R5s150222: support of IMS capable UEs sic@
      connect(mtc:PTC_Ut    [tsc_MTC_PortIndex_EUTRA], p_Eutra:UT);
      connect(mtc:PTC_POSSYS[tsc_MTC_PortIndex_EUTRA], p_Eutra:POSSYS);
    }
    // ***** UTRAN PTC *****
    if (p_Utran != null) {
      f_UTRAN_PTC_Map(p_System, p_Utran);
      connect(mtc:PTC_Ut    [tsc_MTC_PortIndex_UTRAN], p_Utran:UT);
      connect(mtc:PTC_POSSYS[tsc_MTC_PortIndex_UTRAN], p_Utran:POSSYS);
    }
    // ***** NR5GC PTC *****
   //NR addition
    if (p_Nr != null) {
      f_NR_BASE_PTC_Map(p_System, p_Nr);                                        // map NR5GC system ports
      v_NASEMU_NR_PTC := f_NasEmu5G_CreateConnectAndMap_NRNG(p_System, p_Nr);   // create NasEmu, map system ports and connect with NR PTC
      v_NASEMU_NR_PTC.start(f_NASEMU_MainLoop_NRNG());                          // start NASEMU
      v_IP_PTC := f_IP_PTC_CreateAndMap(p_System);                              // Assumption: IP handling only needed for NR
      connect(p_Nr:IP, v_IP_PTC:NR_CTRL);
      v_IP_PTC.start(f_IP_PTC_MainLoop());
      v_IMS_PTC := f_IMS_PTC_Create();                                          // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IMS_CTRL,      v_IP_PTC:IMS_CTRL[tsc_Index_PDN1]);      // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IMS_Server,    v_IP_PTC:IMS_Server[tsc_Index_PDN1]);    // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IMS_Client,    v_IP_PTC:IMS_Client[tsc_Index_PDN1]);    // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IPCAN,         p_Nr:IMS[tsc_Index_PDN1]);               // @sic R5s150222: support of IMS capable UEs sic@
      v_IMS_PTC.start(f_IMS_DefaultHandler());                                  // @sic R5s150222: support of IMS capable UEs sic@
      connect(mtc:PTC_Ut    [tsc_MTC_PortIndex_NR], p_Nr:UT);
      connect(mtc:PTC_POSSYS[tsc_MTC_PortIndex_NR], p_Nr:POSSYS);
      if (f_GetTestcaseAttrib_SpecificEUTRA_OTDOA_Port(testcasename())) {
        if ((p_EutraOtdoa == null)) {
          FatalError (__FILE__, __LINE__, "wrong PTC configuration specified in test case");
        }
        f_EUTRA_PTC_Map(p_System, p_EutraOtdoa);    // map EUTRA_OTDOA system ports
        map(p_EutraOtdoa:SYS_POSEXT, p_System:E_SYS_POSEXT);
        connect(p_Nr:OTDOA, p_EutraOtdoa:NR); // connect coordination ports between NR and EUTRA_OTDOA
      }
    }
    f_UT_InitialPowerOffUE(Ut); /* @sic R5s120520 sic@ */
  }<<SKIPPED CODE>>
After
<<SKIPPED CODE>>

function f_MTC_ConnectPTCs_POS(SYSTEM_POS p_System,
                                 EUTRA_POS_PTC p_Eutra,
                                 UTRAN_POS_PTC p_Utran,
                                 NR5GC_POS_PTC p_Nr,//NR addition
                                 EUTRA_OTDOA_POS_PTC p_EutraOtdoa) runs on MTC_POS //NR addition
  {
    var IP_PTC v_IP_PTC;
    var IMS_PTC v_IMS_PTC;
    var NASEMU_EUTRA_PTC v_NASEMU_PTC;
    var NASEMU_NRNG_PTC v_NASEMU_NR_PTC; //NR addition
    var boolean v_MapPOSSYS := f_GetTestcaseAttrib_SpecificMTC_SatPort(testcasename());
    vc_Components.Eutra := p_Eutra;
    vc_Components.Utran := p_Utran;
    vc_Components.Nr := p_Nr; //NR addition
    vc_Components.EutraOtdoa := p_EutraOtdoa;
    //FFS: if EUTRA_OTDOA needs to be added to vc_Components
    // ***** MTC *****
    f_MTC_BASE_Map(p_System);
    if (v_MapPOSSYS) {
      map(mtc:POSSYS, p_System:POSSYS);
    }
    if (((p_Eutra != null) or (p_Utran != null)) and (p_Nr != null)) {//NR addition
      FatalError (__FILE__, __LINE__, "wrong PTC configuration specified in test case");
    }
    // ***** EUTRA PTC *****
    if (p_Eutra != null) {
      f_EUTRA_POS_PTC_Map(p_System, p_Eutra);                                   // map EUTRA system ports
      v_NASEMU_PTC := f_NasEmu_CreateConnectAndMap_EUTRA(p_System, p_Eutra);    // create NasEmu, map system ports and connect with EUTRA PTC
      v_NASEMU_PTC.start(f_NASEMU_MainLoop_EUTRA());                            // start NASEMU
      v_IP_PTC := f_IP_PTC_CreateAndMap(p_System);                              // Assumption: IP handling only needed for EUTRA
      connect(p_Eutra:IP, v_IP_PTC:EUTRA_CTRL);
      v_IP_PTC.start(f_IP_PTC_MainLoop());
      v_IMS_PTC := f_IMS_PTC_Create();                                          // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IMS_CTRL,      v_IP_PTC:IMS_CTRL[tsc_Index_PDN1]);      // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IMS_Server,    v_IP_PTC:IMS_Server[tsc_Index_PDN1]);    // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IMS_Client,    v_IP_PTC:IMS_Client[tsc_Index_PDN1]);    // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IPCAN,         p_Eutra:IMS[tsc_Index_PDN1]);            // @sic R5s150222: support of IMS capable UEs sic@
      v_IMS_PTC.start(f_IMS_DefaultHandler());                                  // @sic R5s150222: support of IMS capable UEs sic@
      connect(mtc:PTC_Ut    [tsc_MTC_PortIndex_EUTRA], p_Eutra:UT);
      connect(mtc:PTC_POSSYS[tsc_MTC_PortIndex_EUTRA], p_Eutra:POSSYS);
    }
    // ***** UTRAN PTC *****
    if (p_Utran != null) {
      f_UTRAN_PTC_Map(p_System, p_Utran);
      connect(mtc:PTC_Ut    [tsc_MTC_PortIndex_UTRAN], p_Utran:UT);
      connect(mtc:PTC_POSSYS[tsc_MTC_PortIndex_UTRAN], p_Utran:POSSYS);
    }
    // ***** NR5GC PTC *****
   //NR addition
    if (p_Nr != null) {
      f_NR_BASE_PTC_Map(p_System, p_Nr);                                        // map NR5GC system ports
      v_NASEMU_NR_PTC := f_NasEmu5G_CreateConnectAndMap_NRNG(p_System, p_Nr);   // create NasEmu, map system ports and connect with NR PTC
      v_NASEMU_NR_PTC.start(f_NASEMU_MainLoop_NRNG());                          // start NASEMU
      v_IP_PTC := f_IP_PTC_CreateAndMap(p_System);                              // Assumption: IP handling only needed for NR
      connect(p_Nr:IP, v_IP_PTC:NR_CTRL);
      v_IP_PTC.start(f_IP_PTC_MainLoop());
      v_IMS_PTC := f_IMS_PTC_Create();                                          // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IMS_CTRL,      v_IP_PTC:IMS_CTRL[tsc_Index_PDN1]);      // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IMS_Server,    v_IP_PTC:IMS_Server[tsc_Index_PDN1]);    // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IMS_Client,    v_IP_PTC:IMS_Client[tsc_Index_PDN1]);    // @sic R5s150222: support of IMS capable UEs sic@
      connect(v_IMS_PTC:IPCAN,         p_Nr:IMS[tsc_Index_PDN1]);               // @sic R5s150222: support of IMS capable UEs sic@
      v_IMS_PTC.start(f_IMS_DefaultHandler());                                  // @sic R5s150222: support of IMS capable UEs sic@
      connect(mtc:PTC_Ut    [tsc_MTC_PortIndex_NR], p_Nr:UT);
      connect(mtc:PTC_POSSYS[tsc_MTC_PortIndex_NR], p_Nr:POSSYS);
      if (f_GetTestcaseAttrib_SpecificEUTRA_OTDOA_Port(testcasename())) {
        if ((p_EutraOtdoa == null)) {
          FatalError (__FILE__, __LINE__, "wrong PTC configuration specified in test case");
        }
        f_EUTRA_PTC_Map(p_System, p_EutraOtdoa);    // map EUTRA_OTDOA system ports
        map(p_EutraOtdoa:SYS_POSEXT, p_System:E_SYS_POSEXT);
        connect(p_Nr:OTDOA, p_EutraOtdoa:NR); // connect coordination ports between NR and EUTRA_OTDOA
      }
    }
    f_UT_InitialPowerOffUE(Ut); /* @sic R5s120520 sic@ */
  }<<SKIPPED CODE>>
Change 2: Addition of Send/Receive templates for RoutingInfoNR
	Template name
	cs_RoutingInfoNR
cr_RoutingInfoNR

	Reason for change
	New templates need to be implemented for the DL NAS TRANSPORT and UL NAS TRANSPORT messages which follows the requirements for the Additional Information IE for NAS 5G as per 24.301. The existing ones are only applicable for NAS EPS, but not for NAS 5G.

	Summary of change
	Create new templates cs_RoutingInfoNR and cr_RoutingInfoNR  as per 24.501, Tables 8.2.10.1.1 and 8.2.11.1.1.

	TTCN module
	ATS_POS\Common\CommonPOS_Templates.ttcn

	MCC160 Comment
	


Before 

<<SKIPPED CODE>>

template (value) AdditionalInformation cs_RoutingInfo (octetstring p_RoutingId) :=
  { /* 24.301 cl. 9.9.2.0 and 24.501 cl. 9.11.2.1 */
    /* @status    APPROVED (POS) */
    iei := '65'O,
    iel := '04'O,
    additionalInfo := p_RoutingId
  };
  template (present) AdditionalInformation cr_RoutingInfo (octetstring p_RoutingId) :=
  { /* 24.301 cl. 9.9.2.0 and 24.501 cl. 9.11.2.1 */
    /* @status    APPROVED (POS) */
    iei := '65'O,
    iel := '04'O,
    additionalInfo := p_RoutingId
  };
<<SKIPPED CODE>>
After
<<SKIPPED CODE>>

template (value) AdditionalInformation cs_RoutingInfo (octetstring p_RoutingId) :=
  { /* 24.301 cl. 9.9.2.0 and 24.501 cl. 9.11.2.1 */
    /* @status    APPROVED (POS) */
    iei := '65'O,
    iel := '04'O,
    additionalInfo := p_RoutingId
  };
  template (present) AdditionalInformation cr_RoutingInfo (octetstring p_RoutingId) :=
  { /* 24.301 cl. 9.9.2.0 and 24.501 cl. 9.11.2.1 */
    /* @status    APPROVED (POS) */
    iei := '65'O,
    iel := '04'O,
    additionalInfo := p_RoutingId
  };
  template (value) AdditionalInformation cs_RoutingInfoNR (octetstring p_RoutingId) :=
  {
    iei := '24'O,
    iel := '04'O,
    additionalInfo := p_RoutingId
  };
  template (present) AdditionalInformation cr_RoutingInfoNR (octetstring p_RoutingId) :=
  {
    iei := '24'O,
    iel := '04'O,
    additionalInfo := p_RoutingId
  };
<<SKIPPED CODE>>
Change 3: Correction to function f_POS_NR_SendEncodedLppMessage

	Function name
	f_POS_NR_SendEncodedLppMessage

	Reason for change
	The new templates cs_RoutingInfoNR and cr_RoutingInfoNR need to be included in the testcase behaviour for NR testcases.

	Summary of change
	Replace the old cr_RoutingInfo template with the new cr_RoutingInfoNR template and the old cs_RoutingInfo template with the new cs_RoutingInfoNR in the functions f_POS_NR_SendEncodedLppMessage and f_POS_NR_ReceiveEncodedLppMessage.

	TTCN module
	ATS_POS\9\NR5GC_Positioning_Functions.ttcn

	MCC160 Comment
	


Before 

<<SKIPPED CODE>>

function f_POS_NR_SendEncodedLppMessage(octetstring p_EncodedLppMessage,
                                          octetstring p_RoutingId := tsc_POS_RoutingId) runs on NR_BASE_PTC
  {
    var template (value) NG_NAS_DL_Message_Type v_GMMMsg;
    v_GMMMsg := cs_NG_DL_NAS_TRANSPORT (cs_PayloadContainerType(tsc_PayloadContainerLPPMsg),
                                        cs_PayloadContainer(omit, p_EncodedLppMessage),
                                        omit, //PDU session ID
                                        cs_RoutingInfo(p_RoutingId),
                                        omit,
                                        omit);
    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1,
                                   -, //tsc_NR_RbId_SRB2
                                   -, //cs_TimingInfo_Now,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                     v_GMMMsg)));
  }
<<SKIPPED CODE>>
function f_POS_NR_ReceiveEncodedLppMessage() runs on NR_BASE_PTC return octetstring
  {
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var octetstring v_Octetstring;
    var template (present) NG_NAS_UL_Message_Type v_GMMMsg;
    v_GMMMsg := cr_NG_UL_NAS_TRANSPORT(cr_PayloadContainerType(tsc_PayloadContainerLPPMsg),
                                       *, *, *, *, *,
                                       cr_RoutingInfo(tsc_POS_RoutingId));
    SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1,
                                      tsc_NR_RbId_SRB2,
                                      cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered,
                                                    v_GMMMsg))) -> value v_ReceivedAsp;
    v_Octetstring := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.ul_Nas_Transport.payload.payload;
    return v_Octetstring;
  }

<<SKIPPED CODE>>

After
<<SKIPPED CODE>>

function f_POS_NR_SendEncodedLppMessage(octetstring p_EncodedLppMessage,
                                          octetstring p_RoutingId := tsc_POS_RoutingId) runs on NR_BASE_PTC
  {
    var template (value) NG_NAS_DL_Message_Type v_GMMMsg;
    v_GMMMsg := cs_NG_DL_NAS_TRANSPORT (cs_PayloadContainerType(tsc_PayloadContainerLPPMsg),
                                        cs_PayloadContainer(omit, p_EncodedLppMessage),
                                        omit, //PDU session ID
                                        cs_RoutingInfoNR(p_RoutingId),
                                        omit,
                                        omit);
    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1,
                                   -, //tsc_NR_RbId_SRB2
                                   -, //cs_TimingInfo_Now,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                     v_GMMMsg)));
  }
<<SKIPPED CODE>>
function f_POS_NR_ReceiveEncodedLppMessage() runs on NR_BASE_PTC return octetstring
  {
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var octetstring v_Octetstring;
    var template (present) NG_NAS_UL_Message_Type v_GMMMsg;
    v_GMMMsg := cr_NG_UL_NAS_TRANSPORT(cr_PayloadContainerType(tsc_PayloadContainerLPPMsg),
                                       *, *, *, *, *,
                                       cr_RoutingInfoNR(tsc_POS_RoutingId));
    SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1,
                                      tsc_NR_RbId_SRB2,
                                      cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered,
                                                    v_GMMMsg))) -> value v_ReceivedAsp;
    v_Octetstring := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.ul_Nas_Transport.payload.payload;
    return v_Octetstring;
  }

<<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_1_1_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

	[1]
	R5s201392:   Supporting information for addition of 5G UE Positioning TC 9.3.1.1.


