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1 [bookmark: _Toc122434485][bookmark: _Toc125443757]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 11.3.10 which is part of the NR5GC test suite in iWD_TTCN3-B2022-09_D22wk49.
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
[bookmark: _Hlk90298041]	parikshit.bhise@rohde-schwarz.com 	
	
1. [bookmark: _Toc125443758]Verification Test Summary 
Test Case: 	11.3.10.NR5GC
ATS Version:	iwd-TTCN3-B2022-09_D22wk49
[bookmark: _Hlk37919671]System Simulator used:	R&S® 5G Protocol Conformance Test platform	
UE used:	Qualcomm Snapdragon X70 5G Modem-RF System UE
Verification Status:	PASS



2 [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc125443759]Corrections required to test case 11.3.10
2.1 [bookmark: _Toc125443760][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]fl_TC_11_3_10_TestBody
	Function name
	fl_TC_11_3_10_TestBody

	Reason for change
	In the current TTCN implementation, after the preamble the Access barring is enabled immediately. However, the Prose is very clear that the IMS registration happens at Steps 1-8, after which the Access barring should be enabled.
This needs to be corrected.
Also, in the current TTCN implementation, the function f_NR_ModifySysinfo is called after Steps 9A and 11A respectively. This would by default send the paging with state RRC_IDLE, whereas the UE is in connected mode. This also needs to be corrected.

	Summary of change
	Called function f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]); before enabling Access barring at Steps 9-9A

Instead of calling f_NR_ModifySysinfo(nr_Cell1); called f_NR_ModifySysinfo(nr_Cell1, -, RRC_CONNECTED); after Steps 9A and 11A respectively.

	TTCN module
	UAC_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	function fl_TC_11_3_10_TestBody() runs on NR5GC_PTC
  {
    
    //@siclog "Steps 9 - 9A" siclog@
    //The SS changes the SIB1 according to 38.508-1[4] Table 11.3.10.3.3-2 and send Short Message on PDCCH using P-RNTI.    <-- PDCCH (DCI 1_0): Short Message  -   -
    //Wait for 2.1* modification period to allow the new system information to take effect

    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1, //@sic R5-221459 sic@
                                         cs_SIB1_UacBarringInfo(cs_UAC_BarringPerCatList_1Entry(9,1),
                                         -, cs_UAC_BarringInfoSetList_1Entry(p00, s4, '0000000'B)));
    f_NR_ModifySysinfo(nr_Cell1);
    f_NR_WaitModificationPeriods(nr_Cell1);
    
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]);
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
    
    
    //@siclog "Steps 11 - 11A" siclog@
    //The SS changes the SIB1 according to 38.508-1 [4] Table 4.6.1-28 and transmits a Short message on PDCCH using P-RNTI indicating a systemInfoModification  <-- PDCCH (DCI 1_0): Short Message
    //Wait for 2.1* modification period to allow the new system information to take effect

    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1, omit);
    f_NR_ModifySysinfo(nr_Cell1);
    f_NR_WaitModificationPeriods(nr_Cell1);
    
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]);
    
    //Postamble after receiving coordination from IMS PTC
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
  
  }



After Change:
	function fl_TC_11_3_10_TestBody() runs on NR5GC_PTC
  {
    
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]); //WA#11_3_10    
    //@siclog "Steps 9 - 9A" siclog@
    //The SS changes the SIB1 according to 38.508-1[4] Table 11.3.10.3.3-2 and send Short Message on PDCCH using P-RNTI.    <-- PDCCH (DCI 1_0): Short Message  -   -
    //Wait for 2.1* modification period to allow the new system information to take effect

    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1, //@sic R5-221459 sic@
                                         cs_SIB1_UacBarringInfo(cs_UAC_BarringPerCatList_1Entry(9,1),
                                         -, cs_UAC_BarringInfoSetList_1Entry(p00, s4, '0000000'B)));
    //WA#11_3_10 COMMENTED OUT f_NR_ModifySysinfo(nr_Cell1);
    f_NR_ModifySysinfo(nr_Cell1, -, RRC_CONNECTED); //WA#11_3_10
    f_NR_WaitModificationPeriods(nr_Cell1);
    
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]);
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);     
    
    //@siclog "Steps 11 - 11A" siclog@
    //The SS changes the SIB1 according to 38.508-1 [4] Table 4.6.1-28 and transmits a Short message on PDCCH using P-RNTI indicating a systemInfoModification  <-- PDCCH (DCI 1_0): Short Message
    //Wait for 2.1* modification period to allow the new system information to take effect

    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1, omit);
    //WA#11_3_10 COMMENTED OUT f_NR_ModifySysinfo(nr_Cell1);
    f_NR_ModifySysinfo(nr_Cell1, -, RRC_CONNECTED); //WA#11_3_10
    f_NR_WaitModificationPeriods(nr_Cell1);
    
    
    //Postamble after receiving coordination from IMS PTC
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);  
  }

	



2.2 [bookmark: _Toc125443761]f_TC_11_3_10_NR5GC_IMS1
	Function name
	f_TC_11_3_10_NR5GC_IMS1

	Reason for change
	In the current TTCN implementation, the timers t_RegExpiremin and t_RegExpireMax are set to 60.0s and 120.0s respectively.
At Step 10 delay of 60.0s is called, and after that it is further checked that no re-REGISTER is received until t_RegExpiremin times out. Effectively, it is being checked that the UE is not sending a re-REGISTER for 120s.

This is incorrect. 

When the UE received in 200 OK the “expires” set to 120s, it will start this timer immediately, and after half of it has timed out, the UE could attempt to transmit the re-REGISTER (which is inline with 24.229 cl 5.1.1.3). Thus, after the first 60s are over the UE can try to re-REGISTER. Thus, there is no need to call additional f_Delay(60.0); This needs to be corrected.

After the IMS registration is complete (UE has received the 200 OK with “expires” = 120s) and has started this timer, the SS pages the UE for enabling access barring. This takes around approx. 12s. During this, the “expires” is running at the UE side. Thus, when the NR5GC PTC informs the IMS PTC that access barring is enabled, the “expires” has already been running for approx. 12s.
Hence, if the timer t_RegExpiremin is set to 60.0s, the testcase will effectively check that the UE does not attempt to send re-REGISTER for 12+60 = 72s, which would be incorrect. Hence it is proposed to set t_RegExpiremin as 50s.

The current TTCN also expects that until t_RegExpireMax expires the UE should not send re-REGISTER. This is also incorrect because the UEs are allowed to send a re-REGISTER after half of “expires” times out. The current TTCN also does not check that when half of expires is over, and access barring is still enabled, the UE does not try to send the re-REGISTER. It is proposed to check that after expiry of t_RegExpiremin, for another 20s the UE does not try to transmit the re-REGISTER because of access barring. 
A Prose CR will be raised to introduce a new step 10A which checks that for 20s after half of “expires” is over the UE does not send re-REGISTER.
As a result, it is proposed to set the timer t_RegExpireMax to 70s instead of 120s, and after t_RegExpireMax expires, a coordination message is sent to NR PTC do disable Access barring.

The current TTCN calls function v_IMS_DATA_REQ := f_IMS_REGISTER_SubsequentRequest(); to capture the subsequent re-REGISTER. However, it does not update the NonceCount, and this needs to be addressed.


	Summary of change
	Basically the TTCN has been re-worked. Please see below.
A Prose CR will be raised to accommodate Step 10A.

	TTCN module
	UAC_NR5GC_IMS.ttcn

	MCC160 Comment
	



Before Change:
	function f_TC_11_3_10_NR5GC_IMS1()runs on IMS_PTC
  {
    var IMS_DATA_REQ v_IMS_DATA_REQ;
    var IMS_DATA_REQ v_IMS_DATA_REQ_ByRef;
    var REGISTER_Request v_RegisterReq;
    timer t_RegExpiremin:= 60.0;
    timer t_RegExpireMax:= 120.0;
    
    
    f_IMS_PTC_Init(PDN_1);

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_Registration(-, -, -, "120000");
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    
    //@siclog "Step 10" siclog@
    //Check: Does the UE performs SIP re-registration message in a time span between half of the expiration time and the full expiration time?
    f_Delay(60.0);
    t_RegExpiremin.start;
    t_RegExpireMax.start;
    
    alt {
      [] a_IMS_ReceiveRequest(car_IMS_Register_Request(cr_REGISTER_Request), v_IMS_DATA_REQ_ByRef)
        {
         f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 10");
        }
      [] t_RegExpiremin.timeout {
        alt { // @sic R5s130266 change 1.2 - MCC160 Implementation sic@
            [] a_IMS_ReceiveRequest(car_IMS_Register_Request(cr_REGISTER_Request), v_IMS_DATA_REQ_ByRef)
            {
               f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 10");
            }
            [] t_RegExpireMax.timeout {}
      
        }
      }
    }
      
    //@siclog "Step 12" siclog@
    //Check: Does the UE performs SIP REGISTER message?
    v_IMS_DATA_REQ := f_IMS_REGISTER_SubsequentRequest();
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 12");
    
    //@siclog "Step 13" siclog@
    //SS responds with 200 OK
    v_RegisterReq := v_IMS_DATA_REQ.Request.Register;
    IMS_Server.send(cas_IMS_DATA_RSP(f_IMS_RoutingInfo_ULtoDL(v_IMS_DATA_REQ.RoutingInfo), cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq))));
    
    //Tell NR that call is released
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_IpcanReleaseWithOptionalDeregistration();
    
  }



After Change:
	function f_TC_11_3_10_NR5GC_IMS1()runs on IMS_PTC
  {
    var IMS_DATA_REQ v_IMS_DATA_REQ;
    var IMS_DATA_REQ v_IMS_DATA_REQ_ByRef;
    var REGISTER_Request v_RegisterReq;    
    timer t_RegExpiremin:= 50.0; //WA#11_3_10  : Run for 50s because 10s are already consumed for Sysinfo Modification enable access barring  
    timer t_RegExpireMax:= 70.0; //WA#11_3_10  : To check that UE does not transmit re-REGISTER for 20s of access barring.  
    
    f_IMS_PTC_Init(PDN_1);
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);       
    v_IMS_DATA_REQ := f_IMS_Registration(-, -, -, "120"); 
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);    
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);  //WA#11_3_10       
    
    f_IMS_IPCAN_WaitForTrigger(IPCAN); //WA#11_3_10    
    
    //@siclog "Step 10" siclog@
    //Check: Does the UE performs SIP re-registration message in a time span between half of the expiration time and the full expiration time?
    //WA#11_3_10 COMMENTED OUT f_Delay(60.0);
    t_RegExpiremin.start;
    t_RegExpireMax.start;
    
    alt {
      [] a_IMS_ReceiveRequest(car_IMS_Register_Request(cr_REGISTER_Request), v_IMS_DATA_REQ_ByRef)
        {
         f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 10");
        }
      [] t_RegExpiremin.timeout { //WA#11_3_10 New Step 10A
        alt { 
            [] a_IMS_ReceiveRequest(car_IMS_Register_Request(cr_REGISTER_Request), v_IMS_DATA_REQ_ByRef)
            {
               f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 10");
            }
            [] t_RegExpireMax.timeout {               
                f_IMS_IPCAN_SendCoOrdMsg(IPCAN); //WA#11_3_10 Tell NR PTC to disable Acess barring
            }
      
        }
      }
    }
      
    //@siclog "Step 12" siclog@
    //Check: Does the UE performs SIP REGISTER message?
    //WA#11_3_10 COMMENTED OUT v_IMS_DATA_REQ := f_IMS_REGISTER_SubsequentRequest();
    v_IMS_DATA_REQ := f_IMS_REGISTER_SubsequentRequest(-, -, -, 2); //WA#11_3_10
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 12"); 
    
    //@siclog "Step 13" siclog@
    //SS responds with 200 OK
    v_RegisterReq := v_IMS_DATA_REQ.Request.Register;
    IMS_Server.send(cas_IMS_DATA_RSP(f_IMS_RoutingInfo_ULtoDL(v_IMS_DATA_REQ.RoutingInfo), cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq))));
    
    //Tell NR that call is released
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_IpcanReleaseWithOptionalDeregistration();
    
  }



1. [bookmark: _Toc54888065][bookmark: _Toc125443762][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]Branches executed
[bookmark: _GoBack]This NR5GC TC was executed in 5GS Stand Alone mode (Option 2) on NR Primary Band “n41” using NIA2 Integrity and NEA2 ciphering algorithms
4 [bookmark: _Toc125443763]Execution Log Files 
4.1 [bookmark: _Toc125443764]Qualcomm Snapdragon X70 5G Modem-RF System UE
The Qualcomm Snapdragon X70 5G Modem-RF System 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:
R&S :
tc_11_3_10_Qualcomm.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: _Toc125443765]References
	[1]
	R5s230134:   Supporting information for addition of NR5GC testcase 11.3.10 in FR1




