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1 [bookmark: _Toc122434485][bookmark: _Toc107916001]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 6.5.2.2 which is part of the NR5GC test suite in iWD_TTCN3-B2020-09_D22wk23.
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]Verification Test Summary 
Test Case: 	6.5.2.2.NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D22wk23
[bookmark: _Hlk37919671]System Simulator used:	R&S® 5G Protocol Conformance Test platform
UE used:	Hisilicon Balong 5000 UE
Verification Status:	PASS



2 [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc107916003]Corrections required to test case 6.5.2.2
2.1 [bookmark: _Toc107916004][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]f_TC_6_5_2_2_NR5GC
	Function name
	f_TC_6_5_2_2_NR5GC

	Reason for change
	In the current TTCN, after the call to function f_NR_UE_DeRegisterOnSwitchOff (nr_Cell1, STATE_IDLE_1A);, the NR Cell 4 is set to -88dBm, which is to apply T0 setting in Prose.
As a result NR Cell 4 and NR Cell 1 are both at -88dBm after T0 setting is applied.

Accroding to the configuration of 38.523-3 Table 7.1.2.2.3.1-1 and 38.508-1 Table 4.4.2-2 , NR Cell 1 and NR Cell 4 use SSB index 1 and system information located in the RB0~ RB6, while NR Cell2 use SSB index 0 and system information located in RB (NBWP-7)~ RB(NBWP). 
Therefore, in T0, NR Cell 1 and NR Cell 4 have same RSRP level, and intra-frequency interference may cause issues for the UE to receive SIB1 of NR Cell 1 and thus fail to detect and camp on NR Cell 1 in step 2.

Also, the negative test of the UE not camping on NR Cell 4 is performed at Step 24 with T1 setting, so there is no need to keep NR Cell 4 at serving cell power in T2 setting. It is proposed to set NR cell 4 as “Off”.
This needs to be addressed.

	Summary of change
	It is proposed to set NR Cell 4 to “Off” in power setting T0 and T2. 
A Prose CR will be raised for this.

	TTCN module
	CAG_Selection_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	<<SKIPPED CODE>>
//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.
    fl_NR5GC_RRC_IdleSteps4_20_withCAGInfoList(nr_Cell1, v_ReceivedMsg, Initial_NoSecurity, -, cs_EmptyCAGInfoList);
    f_NR_UE_DeRegisterOnSwitchOff (nr_Cell1, STATE_IDLE_1A);
    //SS adjusts cell levels according to row T0 of table 6.5.2.2.3.2-1 for FR1 and table 6.5.2.2.3.2-2 for FR2
    f_NR_SetCellPower (nr_Cell4, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
 
    f_NR_TestBody_Set(true);
<<SKIPPED CODE>>



After Change:
	<<SKIPPED CODE>>
//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.
    fl_NR5GC_RRC_IdleSteps4_20_withCAGInfoList(nr_Cell1, v_ReceivedMsg, Initial_NoSecurity, -, cs_EmptyCAGInfoList);
    f_NR_UE_DeRegisterOnSwitchOff (nr_Cell1, STATE_IDLE_1A);
    //SS adjusts cell levels according to row T0 of table 6.5.2.2.3.2-1 for FR1 and table 6.5.2.2.3.2-2 for FR2
    //WA#6_5_2_2 COMMENTED OUT f_NR_SetCellPower (nr_Cell2 /*WA#6_5_2_2 nr_Cell4*/, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
 
    f_NR_TestBody_Set(true);
<<SKIPPED CODE>>



2.2 [bookmark: _Toc107916005]fl_TC_6_5_2_2_TestBody
	Function name
	fl_TC_6_5_2_2_TestBody

	Reason for change
	Please see Change 2.1 for explanation of changes to v_CellPowerList_AtT1 and v_CellPowerList_AtT2 (Since NR Cell 4 is set as OFF in T0, it needs to be set to serving cell power in T1 specifically).

In the current TTCN implementation of the Registration Accept message at Step 14, the CAG nformation list includes NR Cell 2. There is no EPLMN list included which sets PLMN for NR Cell 2 as EPLMN. This will result in some of the UEs not considering NR Cell 2 for maximum 300s (38.304 cl 5.2.4.4). In order to shorten this cell search time, it is proposed to include PLMN of Nr Cell 2 in the EPLMN list.

Also, According to the current Prose, at Step 24, the UE should not camp on NR Cell 4. However, the NR Cell 4 is belonging to PLMN3, and the access to this PLMN is not restricted for CAG only. As a result, a conformant UE will access NR Cell 4 at Step 24. This needs to be addressed. 
It is proposed that in the Registration Accept message at Step 14, in the IE CAG information list, included the entry for NR Cell 4. Basically included the PLMN for NR Cell 4, but with CAG bit set as ‘1’B (Which means PLMN for NR Cell 4 can be accessed via CAG only), and also the CAG ID is set to 4. The CAG ID is set to 4, because the UE will include the CAG ID 4 in allowed CAG list. 
This will ensure that the UE detects the NR Cell 4 PLMN and finds that access to the PLMN is via CAG only (CAG bit set to 1) UE will detect CAG ID = 2 for NR Cell 4 via SIB1  The UE will not be able to match the CAG ID in allowed CAG list for NR Cell 4 (CAG ID = 4) with what is received in broadcasted SIB1 (CAG ID = 2 ) and thus not camp on NR Cell 4


	Summary of change
	Set the NR Cell 4 to -88dBm in T1 power setting.

Updated the content of the Registration Accept message at Step 14 to include the PLMN of NR cell 2 as EPLMN
Updated the Registration Accept message at Step 14 to include NR Cell 4 in CAG information list, but set CAG =1, and set CAG ID =4.

A Prose CR will be raised for this.


	TTCN module
	CAG_Selection_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	function fl_TC_6_5_2_2_TestBody() runs on NR5GC_PTC
  {
    var NAS_PlmnId v_PlmnID_2 := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell2));
    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT1;
    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT2;
    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT3;
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    timer t_Watchdog := 60.0;
 
    v_CellPowerList_AtT1 := {cs_NR_CellPower(nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE)};       //FR2 FFS
 
    v_CellPowerList_AtT2 := {cs_NR_CellPower(nr_Cell2, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR1)};             //FR2 FFS
    
    v_CellPowerList_AtT3 := {cs_NR_CellPower(nr_Cell2, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),        //FR2 FFS
                             cs_NR_CellPower(nr_Cell4, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),        //FR2 FFS
                             cs_NR_CellPower(nr_Cell11, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR1)};            //FR2 FFS


    //@siclog "Step 1" siclog@
    //Power on the UE
    f_NR5GC_SwitchOnAndResetIMS(); // @sic R5s211299 sic@
    //@siclog "Step 2" siclog@
    //Check: Does the UE send a RRCSetupRequest on NR Cell 1?
    //@siclog "Step 3-13" siclog@
    //Steps 3 to 13 of the registration procedure described in TS 38.508-1 [4] subclause 4.5.2.2 are performed on NR Cell 1.
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (nr_Cell1, tsc_NR_RRC_TI_Def, ?, tsc_SHT_IntegrityProtected);
    //@siclog "Step 14" siclog@
    //The SS transmits a DLInformationTransfer message and a REGISTRATION ACCEPT message containing the CAG information list with the CAG ID of NR Cell 2
    //@siclog "Step 15-20a1" siclog@
    //Steps 15 to 20a1 of the registration procedure described in TS 38.508-1 [4] subclause 4.5.2.2 are performed on NR Cell 1.
    fl_NR5GC_RRC_IdleSteps4_20_withCAGInfoList(nr_Cell1, v_ReceivedMsg, -, -, cs_CAGInfoList_oneEntry(cs_CAGInfo_oneID(v_PlmnID_2,'0'B, int2oct(1,4))));
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    //@siclog "Step 21" siclog@
    //The UE is switched off by executing generic procedure in Table 4.9.6.1-1 in TS 38.508-1
    f_NR_UE_DeRegisterOnSwitchOff (nr_Cell1, STATE_IDLE_1A);
    //@siclog "Step 22" siclog@
    //SS adjusts cell levels according to row T1 of table 6.5.2.2.3.2-1 for FR1 and table 6.5.2.2.3.2-2 for FR2
    f_NR_SetCellPowerList(v_CellPowerList_AtT1);
    //@siclog "Step 23" siclog@
    //Power on the UE.
    f_NR5GC_SwitchOnAndResetIMS(); // @sic R5s211299 sic@
    //@siclog "Step 24" siclog@
    //Check: Does the UE send a RRCSetupRequest on NR Cell 4 within the next 60 s?
    t_Watchdog.start;
    alt {
        [] SRB.check(receive(car_NR_SRB0_RrcPdu_IND(nr_Cell4, cr_38508_RRCSetupRequest))){
          t_Watchdog.stop;
          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 24");
        }
        [] t_Watchdog.timeout {
          f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 24");
        }
      }
    //@siclog "Step 25" siclog@
    //SS adjusts cell levels according to row T2 of table 6.5.2.2.3.2-1 for FR1 and table 6.5.2.2.3.2-2 for FR2
    f_NR_SetCellPowerList(v_CellPowerList_AtT2);
    //@siclog "Step 26" siclog@
    //Check: Does the UE send a RRCSetupRequest on NR Cell 2?
    //@siclog "Step 27-44a1" siclog@
    //Steps 3 to 20a1 of the registration procedure described in TS 38.508-1 [4] subclause 4.5.2.2 are performed on NR Cell 2.
    f_NR5GC_RRC_IdleState1N_Def(nr_Cell2, -, -, Initial_Secure);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 26");
    //@siclog "Step 45" siclog@
    //The UE is switched off by executing generic procedure in Table 4.9.6.1-1 in TS 38.508-1
    f_NR_UE_DeRegisterOnSwitchOff (nr_Cell1, STATE_IDLE_1A);
    //@siclog "Step 46" siclog@
    //SS adjusts cell levels according to row T1 of table 6.5.2.2.3.2-1 for FR1 and table 6.5.2.2.3.2-2 for FR2
    f_NR_SetCellPowerList(v_CellPowerList_AtT3);
    //@siclog "Step 47" siclog@
    //Power on the UE.
    f_NR5GC_SwitchOnAndResetIMS(); // @sic R5s211299 sic@
    //@siclog "Step 48" siclog@
    //Check: Does the UE send a RRCSetupRequest on NR Cell 11?
    //@siclog "Step 49-66a1" siclog@
    //Steps 3 to 20a1 of the registration procedure described in TS 38.508-1 [4] subclause 4.5.2.2 are performed on NR Cell 11.
    f_NR5GC_RRC_IdleState1N_Def(nr_Cell11, -, -, Initial_Secure);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 48");
    }//End of f_TC_6_5_2_2_TestBody



After Change:
	function fl_TC_6_5_2_2_TestBody() runs on NR5GC_PTC
  {
    var NAS_PlmnId v_PlmnID_2 := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell2));
    var NAS_PlmnId v_PlmnID_4 := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell4)); //WA#6_5_2_2
    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT1;
    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT2;
    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT3;
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    timer t_Watchdog := 60.0;
 
    v_CellPowerList_AtT1 := {cs_NR_CellPower(nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),
                             cs_NR_CellPower(nr_Cell4, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR1)/*WA#6_5_2_2*/};       //FR2 FFS
 
    v_CellPowerList_AtT2 := {cs_NR_CellPower(nr_Cell2, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR1),
                             cs_NR_CellPower(nr_Cell4, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE) /*WA#6_5_2_2*/};             //FR2 FFS
    
    v_CellPowerList_AtT3 := {cs_NR_CellPower(nr_Cell2, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),        //FR2 FFS
                             cs_NR_CellPower(nr_Cell4, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),        //FR2 FFS
                             cs_NR_CellPower(nr_Cell11, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR1)};            //FR2 FFS


    //@siclog "Step 1" siclog@
    //Power on the UE
    f_NR5GC_SwitchOnAndResetIMS(); // @sic R5s211299 sic@
    //@siclog "Step 2" siclog@
    //Check: Does the UE send a RRCSetupRequest on NR Cell 1?
    //@siclog "Step 3-13" siclog@
    //Steps 3 to 13 of the registration procedure described in TS 38.508-1 [4] subclause 4.5.2.2 are performed on NR Cell 1.
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (nr_Cell1, tsc_NR_RRC_TI_Def, ?, tsc_SHT_IntegrityProtected);
    //@siclog "Step 14" siclog@
    //The SS transmits a DLInformationTransfer message and a REGISTRATION ACCEPT message containing the CAG information list with the CAG ID of NR Cell 2
    //@siclog "Step 15-20a1" siclog@
    //Steps 15 to 20a1 of the registration procedure described in TS 38.508-1 [4] subclause 4.5.2.2 are performed on NR Cell 1.      
      
    fl_NR5GC_RRC_IdleSteps4_20_withCAGInfoList(nr_Cell1, v_ReceivedMsg, -, -, 
                                               cs_CAGInfoList_twoEntries(cs_CAGInfo_oneID(v_PlmnID_2,'0'B, int2oct(1,4)),
                                                                         cs_CAGInfo_oneID(v_PlmnID_4,'1'B, int2oct(4,4))),
                                               cs_PLMN_List_1PLMN (f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell2))));    //WA#6_5_2_2
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    //@siclog "Step 21" siclog@
    //The UE is switched off by executing generic procedure in Table 4.9.6.1-1 in TS 38.508-1
    f_NR_UE_DeRegisterOnSwitchOff (nr_Cell1 /*WA#6_5_2_2 nr_Cell2*/, STATE_IDLE_1A);
    //@siclog "Step 22" siclog@
    //SS adjusts cell levels according to row T1 of table 6.5.2.2.3.2-1 for FR1 and table 6.5.2.2.3.2-2 for FR2
    f_NR_SetCellPowerList(v_CellPowerList_AtT1);
    //@siclog "Step 23" siclog@
    //Power on the UE.
    f_NR5GC_SwitchOnAndResetIMS(); // @sic R5s211299 sic@
    //@siclog "Step 24" siclog@
    //Check: Does the UE send a RRCSetupRequest on NR Cell 4 within the next 60 s?
    t_Watchdog.start;
    alt {
        [] SRB.check(receive(car_NR_SRB0_RrcPdu_IND(nr_Cell4, cr_38508_RRCSetupRequest))){
          t_Watchdog.stop;
          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 24");
        }
        [] t_Watchdog.timeout {
          f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 24");
        }
      }
    //@siclog "Step 25" siclog@
    //SS adjusts cell levels according to row T2 of table 6.5.2.2.3.2-1 for FR1 and table 6.5.2.2.3.2-2 for FR2
    f_NR_SetCellPowerList(v_CellPowerList_AtT2);
    //@siclog "Step 26" siclog@
    //Check: Does the UE send a RRCSetupRequest on NR Cell 2?
    //@siclog "Step 27-44a1" siclog@
    //Steps 3 to 20a1 of the registration procedure described in TS 38.508-1 [4] subclause 4.5.2.2 are performed on NR Cell 2.
    f_NR5GC_RRC_IdleState1N_Def(nr_Cell2, -, -, Initial_Secure);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 26");
    //@siclog "Step 45" siclog@
    //The UE is switched off by executing generic procedure in Table 4.9.6.1-1 in TS 38.508-1
    f_NR_UE_DeRegisterOnSwitchOff (nr_Cell2, STATE_IDLE_1A);
    //@siclog "Step 46" siclog@
    //SS adjusts cell levels according to row T1 of table 6.5.2.2.3.2-1 for FR1 and table 6.5.2.2.3.2-2 for FR2
    f_NR_SetCellPowerList(v_CellPowerList_AtT3);
    //@siclog "Step 47" siclog@
    //Power on the UE.
    f_NR5GC_SwitchOnAndResetIMS(); // @sic R5s211299 sic@
    //@siclog "Step 48" siclog@
    //Check: Does the UE send a RRCSetupRequest on NR Cell 11?
    //@siclog "Step 49-66a1" siclog@
    //Steps 3 to 20a1 of the registration procedure described in TS 38.508-1 [4] subclause 4.5.2.2 are performed on NR Cell 11.
    f_NR5GC_RRC_IdleState1N_Def(nr_Cell11, -, -, Initial_Secure);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 48");
    }//End of f_TC_6_5_2_2_TestBody



1. [bookmark: _Toc54888065][bookmark: _Toc107916006][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]Branches executed
This NR5GC TC was executed in 5GS Stand Alone mode (Option 2) on NR Primary Band “n41” using NIA1 Integrity and NEA1 ciphering algorithms
4 [bookmark: _Toc107916007]Execution Log Files 
4.1 [bookmark: _Toc107916008]Hisilicon Balong 5000 UE
The Hisilicon Balong 5000 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_6_5_2_2_Hisilicon.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]References
	[1]
	R5s220865:   Supporting information for addition of NR5GC testcase 6.5.2.2 in FR1




