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1. [bookmark: _Toc122434485][bookmark: _Toc106224615]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 6.5.2.4 which is part of the 5G 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: _Toc106224616]Verification Test Summary 
Test Case: 	6.5.2.4
ATS Version:	iwd-TTCN3-B2020-09_D22wk23
System Simulator used:	Keysight S8704A Protocol Conformance Toolset
UE used:	Qualcomm Snapdragon X70
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc106224617]Corrections required
[bookmark: _Toc106224618]2.1 Change 1
	Function name
	f_TC_6_5_2_4_NR5GC()

	Reason for change
	1. In the current TTCN implementatio, the template cdr_NG_GMM_Cap_CAG is passed to function fl_NR5GC_RRC_IdleSteps4_20_withCAGInfoList.
This results in checking of the CAG support in the 5GMM capability in the first REGISTRATIONREQUEST, which will not contain the (non-cleartext) IE 5GMM Capability at all. 

2. NR cells 3 and 6 are not initialised with the highest cell power level used in the test case

3. In order for the UE to do a reselection on a cell belonging to a different PLMN, the target PLMN should be part of the equivalent PLMN list in the source PLMN cell.

	Summary of change
	1. Removed capability checking template ‘cdr_NG_GMM_Cap_CAG’ from the function call

2. Initialized the cells using function f_NR_CellInfo_InitMaxReferencePower()

3. Added PLMN2 as equivalent PLMN in the REGISTRATION ACCEPT on NR Cell 1 in the Preamble

Note : An associated prose CR on 38.523-1 will be raised at RAN5#96

	TTCN module
	CAG_Selection_NR5GC.ttcn

	MCC160 Comment
	1. Accepted and implemented
2. [bookmark: _GoBack]Not Needed, already implemented in iwd-22wk23.
3. Accepted conditional to prose CR agreement at RAN5#96-e



Before Change
	  function f_TC_6_5_2_4_NR5GC() runs on NR5GC_PTC
  { // CAG / cell reselection / Within allowed CAG / non-CAG cell to CAG cell

    var boolean v_IsFR1 := true;
    var ReselectionThreshold v_ThreshX_HighP;
    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell;
    var template(value) SSB_MTC v_SSB_MTC;
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    f_NR_TestBody_Set(true);
    // System information combination NR-4 as defined in TS 38.508-1 Table 4.4.3.1.2-1 is used in NR cells.
    f_NR5GC_Init(NR_4);
    
    v_IsFR1 := f_NR_CellInfo_GetIsFR1(nr_Cell3);
    
…
…
…
    
    // Make the pre-test condition satisfied
    v_ReceivedMsg := f_NR5GC_Preamble_Steps1_4 (nr_Cell1);
    //The UE is registered on NR Cell 1 using the procedure described in TS 38.508-1 [4] clause 4.5.2.2 except that the REGISTRATION ACCEPT message includes CAG information list with CAG-ID 1 and CAG-ID 2.
    fl_NR5GC_RRC_IdleSteps4_20_withCAGInfoList(nr_Cell1, v_ReceivedMsg, Initial_NoSecurity, cdr_NG_GMM_Cap_CAG, cs_CAGInfoList_twoEntries(cs_CAGInfo_oneID(f_NR_Asn2Nas_PlmnId (f_NR_CellInfo_GetPLMN (nr_Cell3)),'0'B, int2oct(1,4)),cs_CAGInfo_oneID(f_NR_Asn2Nas_PlmnId (f_NR_CellInfo_GetPLMN (nr_Cell6)),'0'B, int2oct(2,4))));
    
    //f_NR_TestBody_Set(true);
    fl_TC_6_5_2_4_TestBody();
    f_NR_TestBody_Set(false);
    
    // Finish
    f_NR_Postamble(nr_Cell6, STATE_IDLE_1A);
  }  




After Change
	  function f_TC_6_5_2_4_NR5GC() runs on NR5GC_PTC
  { // CAG / cell reselection / Within allowed CAG / non-CAG cell to CAG cell

    var boolean v_IsFR1 := true;
    var ReselectionThreshold v_ThreshX_HighP;
    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell;
    var template(value) SSB_MTC v_SSB_MTC;
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    f_NR_TestBody_Set(true);
    // System information combination NR-4 as defined in TS 38.508-1 Table 4.4.3.1.2-1 is used in NR cells.
    f_NR5GC_Init(NR_4);
    f_NR_CellInfo_InitMaxReferencePower(nr_Cell3, -78, -78);
    f_NR_CellInfo_InitMaxReferencePower(nr_Cell6, -78, -78);
    
    v_IsFR1 := f_NR_CellInfo_GetIsFR1(nr_Cell3);
    
…
…
…
    
    // Make the pre-test condition satisfied
    v_ReceivedMsg := f_NR5GC_Preamble_Steps1_4 (nr_Cell1);
    //The UE is registered on NR Cell 1 using the procedure described in TS 38.508-1 [4] clause 4.5.2.2 except that the REGISTRATION ACCEPT message includes CAG information list with CAG-ID 1 and CAG-ID 2.
    fl_NR5GC_RRC_IdleSteps4_20_withCAGInfoList(nr_Cell1, 
                                               v_ReceivedMsg, 
                                               Initial_NoSecurity, 
                                               -, 
                                               cs_CAGInfoList_twoEntries(cs_CAGInfo_oneID(f_NR_Asn2Nas_PlmnId (f_NR_CellInfo_GetPLMN (nr_Cell3)),'0'B, int2oct(1,4)),cs_CAGInfo_oneID(f_NR_Asn2Nas_PlmnId (f_NR_CellInfo_GetPLMN (nr_Cell6)),'0'B, int2oct(2,4))),
                                               cs_PLMN_List_1PLMN(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell3)))  //PLMN2 as EPLMN
                                               ); 
    
    //f_NR_TestBody_Set(true);
    fl_TC_6_5_2_4_TestBody();
    f_NR_TestBody_Set(false);
    
    // Finish
    f_NR_Postamble(nr_Cell6, STATE_IDLE_1A);
  }



[bookmark: _Toc106224619]2.2  Change 2
	Function name
	fl_NR5GC_RRC_IdleSteps4_20_withCAGInfoList()

	Reason for change
	In order for the UE to do a reselection on a cell belonging to a different PLMN, the target PLMN should be part of the equivalent PLMN list in the source PLMN cell.

	Summary of change
	See change 2.3.3

	TTCN module
	New parameter for equivalent PLMN list, see change 1

	MCC160 Comment
	Accepted conditional to prose CR agreement at RAN5#96-e



Before Change
	    function fl_NR5GC_RRC_IdleSteps4_20_withCAGInfoList(NR_CellId_Type p_NR_CellId,
                                                       NG_NAS_MSG_Indication_Type p_ReceivedMsg,
                                                       TypeOfRegistration_Type p_RegType := Initial_Secure,
                                                       template NG_GMM_Cap p_GMM_Cap := *,
                                                       template (omit) CAGInfoList p_CAGInfoList := omit)  runs on NR5GC_PTC
  {
…
…
…
    //Registration Accept
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,
                                                   v_GMM_MobilityInfo,
                                                   f_NR5GC_GetMobileIdGUTI (p_NR_CellId),
                                                   cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (p_NR_CellId)), {bit2oct(f_NR_CellInfo_GetTAC (p_NR_CellId))}),
                                                   -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -,
                                                   p_CAGInfoList);
    SRB.send(cas_NR_SRB_NasPdu_REQ(p_NR_CellId, tsc_NR_RbId_SRB1, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    //Registration Complete
    f_NR5GC_Registration_Complete(p_NR_CellId);
    f_NR5GC_RRC_Idle_Steps16_20(p_NR_CellId,-,-,rrcConnectionRelease); //@sic Rs220599 sic@
  }



After Change
	  function fl_NR5GC_RRC_IdleSteps4_20_withCAGInfoList(NR_CellId_Type p_NR_CellId,
                                                       NG_NAS_MSG_Indication_Type p_ReceivedMsg,
                                                       TypeOfRegistration_Type p_RegType := Initial_Secure,
                                                       template NG_GMM_Cap p_GMM_Cap := *,
                                                       template (omit) CAGInfoList p_CAGInfoList := omit,
                                                       template (omit) PLMN_List p_EPLMNs := omit)  runs on NR5GC_PTC
  {
…
…
…
    //Registration Accept
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,
                                                   v_GMM_MobilityInfo,
                                                   f_NR5GC_GetMobileIdGUTI (p_NR_CellId),
                                                   cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (p_NR_CellId)), {bit2oct(f_NR_CellInfo_GetTAC (p_NR_CellId))}),
                                                   p_EPLMNs, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, -, 
                                                   p_CAGInfoList);
    SRB.send(cas_NR_SRB_NasPdu_REQ(p_NR_CellId, tsc_NR_RbId_SRB1, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    //Registration Complete
    f_NR5GC_Registration_Complete(p_NR_CellId);
    f_NR5GC_RRC_Idle_Steps16_20(p_NR_CellId,-,-,rrcConnectionRelease); //@sic Rs220599 sic@
  }



[bookmark: _Toc106224620]2.3 Change 3
	Function name
	cs_CAGInfoList_twoEntries

	Reason for change
	The length value is incorrect since each CAG info list entry is fixed at 9 octets

	Summary of change
	Corrected the length value 

	TTCN module
	CAG_Selection_NR5GC.ttcn

	MCC160 Comment
	Accepted and implemented



Before Change
	  template (value) CAGInfoList cs_CAGInfoList_twoEntries(template(value) CAG_Info p_CAGInfo1,
                                                         template(value) CAG_Info p_CAGInfo2) :=
  { /* @status */
    /* 24.501 cl. 9.11.3.18A */
    iei     := '75'O,
    iel     := '0022'O,   // @sic R5-220532 sic@
    listOfCAGInfos := {p_CAGInfo1,p_CAGInfo2}
  };



After Change
	    template (value) CAGInfoList cs_CAGInfoList_twoEntries(template(value) CAG_Info p_CAGInfo1,
                                                         template(value) CAG_Info p_CAGInfo2) :=
  { /* @status */
    /* 24.501 cl. 9.11.3.18A */
    iei     := '75'O,
    iel     := '0012'O,   // @sic R5-220532 sic@
    listOfCAGInfos := {p_CAGInfo1,p_CAGInfo2}
  };




[bookmark: _Toc106224621]2.4 change 4
	Function name
	f_NR_CellInfo_SetPLMN

	Reason for change
	The function f_NR_CellInfo_SetPLMN() does not consider whether CAG ID or NID should be set along with the PLMN when NPN is used, and incorrectly only sets NID for all cases

	Summary of change
	Added checks based on whether snpn_r16 or pni_npn_r16 is used in SIB1, and correct ID is initialized

	TTCN module
	NR_CellInfo.ttcn	

	MCC160 Comment
	Not Needed, CAG ID has already been set in function f_NR_CellInfo_SetSIB1_SetPNI_NPN_IdentityInfoList.



Before Change
	  function f_NR_CellInfo_SetPLMN(NR_CellId_Type p_NR_CellId,
                                 PLMN_Identity p_PLMN_Identity,
                                 integer p_PLMN_Entry1 := 0,
                                 integer p_PLMN_Entry2 := 0)
    runs on NR_BASE_PTC
  {
    var NR_CellInfo_Type v_NR_CellInfo := f_NR_CellInfo_Get(p_NR_CellId);
    
    v_NR_CellInfo.NAS_Parameters.PLMN_Identity := p_PLMN_Identity;
    if (v_NR_CellInfo.Sysinfo.NR_SysinfoCombination != MibOnly) {
      //@sic R5s211526 BASELINE MOVING 2021 sic@
      v_NR_CellInfo.Sysinfo.BcchInfo.SIB1.message_.c1.systemInformationBlockType1.cellAccessRelatedInfo.plmn_IdentityInfoList[p_PLMN_Entry1].plmn_IdentityList[p_PLMN_Entry2] := p_PLMN_Identity;
       // SNPN
       if (isvalue(v_NR_CellInfo.Sysinfo.BcchInfo.SIB1.message_.c1.systemInformationBlockType1.cellAccessRelatedInfo.npn_IdentityInfoList_r16)){
            //Handle one SNPN entry by default
            v_NR_CellInfo.Sysinfo.BcchInfo.SIB1.message_.c1.systemInformationBlockType1.cellAccessRelatedInfo.npn_IdentityInfoList_r16[0].npn_IdentityList_r16[0].snpn_r16.plmn_Identity_r16 := valueof(p_PLMN_Identity);
      }
    }
    f_NR_CellInfo_Set(p_NR_CellId, v_NR_CellInfo);
  } 



After Change
	  function f_NR_CellInfo_SetPLMN(NR_CellId_Type p_NR_CellId,
                                 PLMN_Identity p_PLMN_Identity,
                                 integer p_PLMN_Entry1 := 0,
                                 integer p_PLMN_Entry2 := 0)
    runs on NR_BASE_PTC
  {
    var NR_CellInfo_Type v_NR_CellInfo := f_NR_CellInfo_Get(p_NR_CellId);
    
    v_NR_CellInfo.NAS_Parameters.PLMN_Identity := p_PLMN_Identity;
    if (v_NR_CellInfo.Sysinfo.NR_SysinfoCombination != MibOnly) {
      //@sic R5s211526 BASELINE MOVING 2021 sic@
      v_NR_CellInfo.Sysinfo.BcchInfo.SIB1.message_.c1.systemInformationBlockType1.cellAccessRelatedInfo.plmn_IdentityInfoList[p_PLMN_Entry1].plmn_IdentityList[p_PLMN_Entry2] := p_PLMN_Identity;
       // SNPN
      if (isvalue(v_NR_CellInfo.Sysinfo.BcchInfo.SIB1.message_.c1.systemInformationBlockType1.cellAccessRelatedInfo.npn_IdentityInfoList_r16)){
        //Handle one SNPN entry by default
        if(isvalue(v_NR_CellInfo.Sysinfo.BcchInfo.SIB1.message_.c1.systemInformationBlockType1.cellAccessRelatedInfo.npn_IdentityInfoList_r16[0].npn_IdentityList_r16[0].pni_npn_r16))
        {
          v_NR_CellInfo.Sysinfo.BcchInfo.SIB1.message_.c1.systemInformationBlockType1.cellAccessRelatedInfo.npn_IdentityInfoList_r16[0].npn_IdentityList_r16[0].pni_npn_r16.plmn_Identity_r16 := valueof(p_PLMN_Identity);
          v_NR_CellInfo.Sysinfo.BcchInfo.SIB1.message_.c1.systemInformationBlockType1.cellAccessRelatedInfo.npn_IdentityInfoList_r16[0].npn_IdentityList_r16[0].pni_npn_r16.cag_IdentityList_r16 := {f_NR_InitCAGId(p_NR_CellId)};  
        }
        else
        {
          v_NR_CellInfo.Sysinfo.BcchInfo.SIB1.message_.c1.systemInformationBlockType1.cellAccessRelatedInfo.npn_IdentityInfoList_r16[0].npn_IdentityList_r16[0].snpn_r16.plmn_Identity_r16 := valueof(p_PLMN_Identity);
          v_NR_CellInfo.Sysinfo.BcchInfo.SIB1.message_.c1.systemInformationBlockType1.cellAccessRelatedInfo.npn_IdentityInfoList_r16[0].npn_IdentityList_r16[0].snpn_r16.nid_List_r16 := {f_NR_InitNDI(p_NR_CellId)}; 
        } 
      }
    }
    f_NR_CellInfo_Set(p_NR_CellId, v_NR_CellInfo);
  }  




2.5 [bookmark: _Toc106224622]Change 5
	Function name
	New function f_NR_InitCAGId()

	Reason for change
	The function f_NR_CellInfo_SetPLMN() does not consider whether CAG ID or NID should be set along with the PLMN when NPN is used, and incorrectly only sets NID for all cases

	Summary of change
	Initialise CAG ID, see change 4

	TTCN module
	NR_CellInfo.ttcn

	MCC160 Comment
	Not Needed.Please see comment on change 4.



New function:
	   function f_NR_InitCAGId( NR_CellId_Type p_NR_CellId
                        ) return CAG_IdentityInfo_r16
   {
     var CAG_IdentityInfo_r16 v_CAGID_r16;
     v_CAGID_r16.manualCAGselectionAllowed_r16 := true_;
     select (p_NR_CellId) {
        case(nr_Cell2) { v_CAGID_r16.cag_Identity_r16 := int2bit(1,32)}
        case(nr_Cell3) { v_CAGID_r16.cag_Identity_r16 := int2bit(1,32)}
        case(nr_Cell4) { v_CAGID_r16.cag_Identity_r16 := int2bit(2,32)}
        case(nr_Cell6) { v_CAGID_r16.cag_Identity_r16 := int2bit(2,32)}
        case else {FatalError(__FILE__, __LINE__, "Invalid NR CellId");}
     }
     return v_CAGID_r16;
   }  





2 [bookmark: _Toc106224623]Branches executed
[bookmark: _Toc325725666][bookmark: _Toc122434494][bookmark: _Toc295288971]The test case was executed on NR band n41 using NR ciphering nea2 and integrity algorithm nia2
3 [bookmark: _Toc106224624]Execution Log Files
3.1 [bookmark: _Toc106224625]Qualcomm Snapdragon X70
The Qualcomm Snapdragon X70 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_6_2_5_4_LOG.html
· PICS/PIXIT parameter file:
Keysight/TC_6_2_5_4_PIXIT.xml


4 [bookmark: _Toc325725668][bookmark: _Toc295288973][bookmark: _Toc122434496][bookmark: _Toc106224626]References 
	[1]
	R5s220769 : NR5GC FR1 : Supporting information for addition of NR5GC Rel-16 CAG test case 6.5.2.4



