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1. [bookmark: _Toc122434485][bookmark: _Toc96603542]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 8.1 which is part of the IMS NR5GC test suite. 
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log files are provided as evidence. 
Contact:	Shaun Harry
	shaun.harry@keysight.com
0. [bookmark: _Toc96603543]Verification Test Summary 
Test Case: 	8.1
ATS Version:	iwd-TTCN3-B2020-09_D12wk49	
System Simulator used:	Keysight S8704A Protocol Conformance Toolset
UE used:	Qualcomm SM 8450+SDX65
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc96603544]Corrections required
1.1 [bookmark: _Toc96603545]Change 1
	Function name
	f_IMS_HTTP_Configure

	Reason for change
	For 5G XCAP test cases, the HTTP configuration cannot be done immediately at the beginning of the test case since the PDU session ID is selected by the UE and so not known until PDU session establishment is initiated. In the current implementation of f_IMS_HTTP_Configure() this is handled by not sending the HTTP configure request immediately, instead it activates a default handler which will trigger the HTTP configure whenever the DRB info is received from IPCAN. 

The issue is that the test case execution then proceeds into the function f_IMS_XCAP_InitialiseSupplementaryServices() which then sends “DocumentSet” command to the HTTP_XCAP PTC. This then causes the fatal error “invalid command” because this cannot be processed before the “configure” command.

	Summary of change
	Changed the function f_IMS_HTTP_Configure() to stop and wait for the DRB info from IPCAN in the case of NR5GC, before sending the HTTP configure, rather than activating a default handler. 

	TTCN module
	IMS_XCAP_Procedures.ttcn

	MCC160 Comment
	



Before Change:
	function f_IMS_HTTP_Configure(HTTP_AuthenticationMethod_Type p_AuthenticationMethod,
                                charstring p_XcapUserId,
                                charstring p_XcapUsername,
                                template (value) XCAP_ServerAddrInfo_Type p_XCAP_ServerAddrInfo) runs on IMS_XCAP_PTC
  {
    var template (omit)  IPCAN_RAN_Type v_RanType := f_IMS_PTC_GetRanType();   /* @sic R5-163201: IPCAN_RAN_Type instead of charstring sic@ */
    var template (value) IMS_HTTP_Command_Type v_Command;
    var template (value) IP_AddrInfo_Type v_IP_AddressV4 := p_XCAP_ServerAddrInfo.IPv4;
    var template (value) IP_AddrInfo_Type v_IP_AddressV6 := p_XCAP_ServerAddrInfo.IPv6;
    var template (value) IP_SocketList_Type v_XcapServerAddrAndPort_List := {};
    var template (value) IP_SocketList_Type v_BsfServerAddrAndPort_List := {};
    var template (omit) IP_DrbInfo_Type v_DrbRoutingInfo;
    var IP_DrbId_Type v_DrbId;
    
    if (not isvalue(v_RanType)) {
      FatalError(__FILE__, __LINE__, "Unknown RAN type");
    }

    select (valueof(v_RanType)) {
      case (EUTRA_FDD, EUTRA_TDD) {
        v_DrbId := f_EUTRA_NB_EpsBearerAssociatedDRB(tsc_EpsDefaultBearerId2ndPDN);    /* DRB Id for 2nd PDN; @sic R5s141351 change 4 sic@ */
        v_DrbRoutingInfo := cs_DrbInfo_EUTRA(eutra_Cell1, v_DrbId);
      }
      case (WLAN) {
        v_DrbRoutingInfo := cs_DrbInfo_WLAN(wlan_Cell27);
      }
      case (NR) {
        v_DrbRoutingInfo := omit;                                                      /* @sic R5-217449: Dummy for NR5GC as we need to wait for the QosFlow with SessionId assigned by the UE sic@ */
      }
      case else {
        FatalError(__FILE__, __LINE__, "RAN type not supported by current implementation");
      }
    }

    v_XcapServerAddrAndPort_List[0] := cs_IP_Socket(v_IP_AddressV4, tsc_PortNumberHTTP);   /* @sic R5s150148 sic@ */
    v_XcapServerAddrAndPort_List[1] := cs_IP_Socket(v_IP_AddressV6, tsc_PortNumberHTTP);   /* @sic R5s150148 sic@ */
    
    v_Command := {
      Configure := cs_HTTP_ConfigurationParams(v_XcapServerAddrAndPort_List,
                                               v_BsfServerAddrAndPort_List,
                                               v_DrbRoutingInfo,
                                               p_AuthenticationMethod,
                                               f_IMS_PTC_Security_GetXRESLength(),         /* @sic R5s160710 sic@ */
                                               p_XcapUsername,
                                               p_XcapUserId)
    };
    if (not isvalue(v_DrbRoutingInfo)) {                                                   /* @sic R5-217449 sic@ */
      activate(a_IMS_HTTP_TriggeredConfiguration(v_Command));
    } else {
      f_IMS_HTTP_RunCommand(__FILE__, __LINE__, v_Command);
    }
  }



After Change:
	  function f_IMS_HTTP_Configure(HTTP_AuthenticationMethod_Type p_AuthenticationMethod,
                                charstring p_XcapUserId,
                                charstring p_XcapUsername,
                                template (value) XCAP_ServerAddrInfo_Type p_XCAP_ServerAddrInfo) runs on IMS_XCAP_PTC
  {
    var template (omit)  IPCAN_RAN_Type v_RanType := f_IMS_PTC_GetRanType();   /* @sic R5-163201: IPCAN_RAN_Type instead of charstring sic@ */
    var template (value) IMS_HTTP_Command_Type v_Command;
    var template (value) IP_AddrInfo_Type v_IP_AddressV4 := p_XCAP_ServerAddrInfo.IPv4;
    var template (value) IP_AddrInfo_Type v_IP_AddressV6 := p_XCAP_ServerAddrInfo.IPv6;
    var template (value) IP_SocketList_Type v_XcapServerAddrAndPort_List := {};
    var template (value) IP_SocketList_Type v_BsfServerAddrAndPort_List := {};
    var template (omit) IP_DrbInfo_Type v_DrbRoutingInfo;
    var IP_DrbId_Type v_DrbId;
    var IMS_IPCAN_Coordination_MSG v_IMS_IPCAN_Coordination_MSG;
    
    if (not isvalue(v_RanType)) {
      FatalError(__FILE__, __LINE__, "Unknown RAN type");
    }

    select (valueof(v_RanType)) {
      case (EUTRA_FDD, EUTRA_TDD) {
        v_DrbId := f_EUTRA_NB_EpsBearerAssociatedDRB(tsc_EpsDefaultBearerId2ndPDN);    /* DRB Id for 2nd PDN; @sic R5s141351 change 4 sic@ */
        v_DrbRoutingInfo := cs_DrbInfo_EUTRA(eutra_Cell1, v_DrbId);
      }
      case (WLAN) {
        v_DrbRoutingInfo := cs_DrbInfo_WLAN(wlan_Cell27);
      }
      case (NR) {
        v_DrbRoutingInfo := omit;                                                      /* @sic R5-217449: Dummy for NR5GC as we need to wait for the QosFlow with SessionId assigned by the UE sic@ */
      }
      case else {
        FatalError(__FILE__, __LINE__, "RAN type not supported by current implementation");
      }
    }

    v_XcapServerAddrAndPort_List[0] := cs_IP_Socket(v_IP_AddressV4, tsc_PortNumberHTTP);   /* @sic R5s150148 sic@ */
    v_XcapServerAddrAndPort_List[1] := cs_IP_Socket(v_IP_AddressV6, tsc_PortNumberHTTP);   /* @sic R5s150148 sic@ */
    
    v_Command := {
      Configure := cs_HTTP_ConfigurationParams(v_XcapServerAddrAndPort_List,
                                               v_BsfServerAddrAndPort_List,
                                               v_DrbRoutingInfo,
                                               p_AuthenticationMethod,
                                               f_IMS_PTC_Security_GetXRESLength(),         /* @sic R5s160710 sic@ */
                                               p_XcapUsername,
                                               p_XcapUserId)
    };
    if (not isvalue(v_DrbRoutingInfo)) { 
    alt {                                       
      [] IPCAN.receive(cmr_IPCAN_IMS_DrbInfo) -> value v_IMS_IPCAN_Coordination_MSG {
         v_Command.Configure.DrbRoutingInfo := v_IMS_IPCAN_Coordination_MSG.DrbInfo;
      }
     } 
      f_IMS_HTTP_RunCommand(__FILE__, __LINE__, v_Command);
    }
  }



1.2 [bookmark: _Toc96603546]Change 2
	Function name
	f_NR5GC_PDUSessionEstablishment_InnerLoop

	Reason for change
	Run-time error is happening while trying to send  coordination message with DRBInfo from IPCAN to IMS PTC. The function f_PDN_PdnIndex2Integer() is returning the value 3 which is not a valid port value as there is only 1 IMS PTC for XCAP TCs, causing a run-time error as message is sent on an unmapped port.

	Summary of change
	Replaced f_PDN_PdnIndex2Integer(v_PDN_Index) to tsc_Index_IMS1 to map to correct port.

	TTCN module
	NR5GC_NASSteps.ttcn

	MCC160 Comment
	



Before Change:
	function f_NR5GC_PDUSessionEstablishment_InnerLoop(NR_CellId_Type p_NR_CellId,
                 ……………………
      if (v_StartPDN) { // completely new PDU session @sic R5s210149 sic@
        f_IP_Handling_StartPDN(IP, v_PDN_Index, cs_DrbInfo_NR(p_NR_CellId, v_QosFlowId)); // @sic R5s201094 sic@
        if ((v_GSM_MobilityInfo.PDUType == Internet_DNN) and f_GetTestcaseAttrib_XCAP(testcasename())) {    /* @sic R5-217449: For XCAP the QosFlow is needed for the configuration of HTTP servers sic@ */
          f_IMS_IPCAN_SendCoOrdMsg(IMS[f_PDN_PdnIndex2Integer(v_PDN_Index)], cms_IPCAN_IMS_DrbInfo(cs_DrbInfo_NR(p_NR_CellId, v_QosFlowId)));
        }
      }
    }
……………
}
    



After Change:
	function f_NR5GC_PDUSessionEstablishment_InnerLoop(NR_CellId_Type p_NR_CellId,
…………….
      if (v_StartPDN) { // completely new PDU session @sic R5s210149 sic@
        f_IP_Handling_StartPDN(IP, v_PDN_Index, cs_DrbInfo_NR(p_NR_CellId, v_QosFlowId)); // @sic R5s201094 sic@
        if ((v_GSM_MobilityInfo.PDUType == Internet_DNN) and f_GetTestcaseAttrib_XCAP(testcasename())) {    /* @sic R5-217449: For XCAP the QosFlow is needed for the configuration of HTTP servers sic@ */
          f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1], cms_IPCAN_IMS_DrbInfo(cs_DrbInfo_NR(p_NR_CellId, v_QosFlowId)));
        }
      }
    }
    









1. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc96603547]Branches executed
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on NR band n41 using NR ciphering nea2 and integrity algorithm nia2
3 [bookmark: _Toc96603548]Execution Log Files
3.1 [bookmark: _Toc96603549]Qualcomm SM 8450+SDX65
The Qualcomm SM 8450+SDX65 UE passed this test case on Keysight S8704A Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
Keysight/TC_8_1_LOG.html
· PICS/PIXIT parameter file:
Keysight/TC_8_1_PIXIT.xml


4 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc96603550]References 
	[1]
	R5s220356 : Supporting information for addition of IMS NR5GC XCAP test case 8.1



