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1. [bookmark: _Toc122434485][bookmark: _Toc68094878]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 11.3.8 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: _Toc68094879]Verification Test Summary 
Test Case: 	11.3.8.NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D20wk50
System Simulator used:	Keysight S8704A Protocol Conformance Toolset
UE used:	Samsung SM-G996B
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc68094880]Corrections required
1. [bookmark: _Toc67947350][bookmark: _Toc68094881]Change 1
	Function name
	f_TC_11_3_8_NR5GC()

	Reason for change
	After the SERVICE REJECT at step 7, the UE will move to DEREGISTERED State.

	Summary of change
	Changed the postamble state to STATE_DEREGISTERED

	TTCN module
	UAC_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	 function f_TC_11_3_8_NR5GC() runs on NR5GC_PTC
{ // UAC / Access Identity 0 / NR RRC_IDLE / Cell re-selection while T390 is running

f_NR5GC_Init(NR_4);

f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1,
cs_SIB1_UacBarringInfo(cs_UAC_BarringPerCatList_1Entry(4,1), -, cs_UAC_BarringInfoSetList_1Entry(p00, s256, '0000000'B)));

//Create and configure cell
f_NR_CellConfig_Def(nr_Cell1);
f_NR_CellConfig_Def(nr_Cell3);

f_NR5GC_Preamble(nr_Cell1, STATE_IDLE_1A);

f_NR_TestBody_Set(true);

fl_TC_11_3_8_TestBody();

f_NR_TestBody_Set(false);

f_NR_Postamble(nr_Cell3, STATE_IDLE_1A);
}





After Change:
	  function f_TC_11_3_8_NR5GC() runs on NR5GC_PTC
{ // UAC / Access Identity 0 / NR RRC_IDLE / Cell re-selection while T390 is running

f_NR5GC_Init(NR_4);

f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1,
cs_SIB1_UacBarringInfo(cs_UAC_BarringPerCatList_1Entry(4,1), -, cs_UAC_BarringInfoSetList_1Entry(p00, s256, '0000000'B)));

//Create and configure cell
f_NR_CellConfig_Def(nr_Cell1);
f_NR_CellConfig_Def(nr_Cell3);

f_NR5GC_Preamble(nr_Cell1, STATE_IDLE_1A);

f_NR_TestBody_Set(true);

fl_TC_11_3_8_TestBody();

f_NR_TestBody_Set(false);

f_NR_Postamble(nr_Cell3, STATE_DEREGISTERED);
} 



1. [bookmark: _Toc67947351][bookmark: _Toc68094882]Change 2
	Function name
	fl_TC_11_3_8_TestBody()

	Reason for change
	1. Incorrect cell ID used to change power levels at T2.

2. At step 2, the UE’s call handling aplication may initiate the voice call, even though the UE RRC will not allow it to connect because of the barring. It is dependent on  UE implementation how long it may try to connect this call (including searching on other RATs if possible). This may result in the UE responding the 2nd call attempt at step 4 with ‘BUSY’.

3. At step 5B, the UE sends the SERVICE REQUEST message in the RRC message to establish the PDU session, and it may send it again after receiving RRC Release at step 6, as the SERIVE REQUEST is not accepted or rejected and the NR cell is still available.

4. Step 5 does not have the preliminary pass verdict.

	Summary of change
	1. Corrected the cell id to cell 3.

2. Add and MMI interaction to hang up the call being attempted, at step 3A to ensure the UE call handling is not BUSY when the 2nd call is dialed at step 4.

3. The SERIVCE REQUEST is handled by the SS and a SERVICE REJECT is sent in response with cause ‘congestion’, so that the UE does not make any further attempts for SERVICE REQUEST and goes into DEREGISTERED state.

4. Added the preliminary pass verdict for TP2 at step 5


NOTE: A Prose CR associated with changes 1 and 3 will be raised at RAN5#91

	TTCN module
	UAC_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	  function fl_TC_11_3_8_TestBody() runs on NR_BASE_PTC
{
var template (value) NR_CellPowerList_Type v_CellPowerList_T2;
var boolean v_IsFR1;
var float v_TimerValue := 5.0;


v_CellPowerList_T2 := {
cs_NR_CellPower (nr_Cell1, -99, -91),
cs_NR_CellPower (nr_Cell12, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2)
};

//@siclog "Step 1" siclog@
//Make the UE attempt an MTSI MO Speech Call
//Note 1: MO MMTEL Voice call is triggered by AT commands.
f_UT_RequestIMSCall(UT);

//Timer T390 is started
//Note 2: T390 timer value is calculated by "T390 = (0.7+ 0.6 * rand) * uac-BarringTime". With uac-BarringTime as s256 the worst-case timer value is 180 seconds which covers both FR1 and FR2 reselection scenario.
//@siclog "Step 2" siclog@
//Check: Does the UE send NR RRCSetupRequest with EstablishmentCause set to 'mo-VoiceCall' in the next 5 sec?
f_NR_CheckNoRRCSetupReq(nr_Cell1, v_TimerValue, mo_VoiceCall, "Step 2");

//@siclog "Step 3" siclog@
//Set the power levels according to "T2" as per Table 11.3.8.3.2-1/2 for UE to reselect to NR Cell 3.
f_NR_SetCellPowerList(v_CellPowerList_T2);

//@siclog "Step 4" siclog@
//FR1: Wait for 34 seconds after step 3 and within 20 seconds make the UE attempt an MTSI MO Speech Call
//FR2: Wait for 130 seconds after step 3 and within 20 seconds make the UE attempt an MTSI MO Speech Call.
//Note 1: MO MMTEL Voice call is triggered by AT commands.
//Note 3: The wait time for reselection to a newly detected inter frequency cell is selected to cover Tdetect,NR_Inter (25*1280ms=32s for FR1 and 25*4*1280ms=128s for FR2) + TSI-NR (1.28s for FR1 and FR2) = 33.28s rounded up to 34s for FR1 and 129.28s rounded up to 130s for FR2. 20 seconds is an arbitrary value chosen to allow the user to make the MTSI MO Speech Call.
v_IsFR1 := f_NR_CellInfo_GetIsFR1(nr_Cell1);
if (v_IsFR1) { // FR1
f_Delay(34.0);
} else { // FR2
f_Delay(130.0);
}


//@siclog "Step 5" siclog@
//Check: Does the UE send NR RRCSetupRequest with EstablishmentCause set to 'mo-VoiceCall' on NR Cell 3?
f_NR_RRC_SetupRequest_Def(nr_Cell3, mo_VoiceCall);


//@siclog "Step 5A" siclog@
//@sic R5-204019 sic@
//The SS transmits an RRCSetup message.
f_NR_RRCSetup_Def (nr_Cell3);

//@siclog "Step 5B" siclog@
//@sic R5-204019 sic@
//The UE transmits an RRCSetupComplete.
f_NR_RRCSetupComplete_Def(nr_Cell3,
cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def),
tsc_SHT_IntegrityProtected);

//@siclog "Step 6" siclog@
//SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
 f_NR_RRCRelease(nr_Cell3);
}






After Change:
	…
…
import from UpperTesterCommon all;
import from Common4G5G_Templates all;
…
…

function fl_TC_11_3_8_TestBody() runs on NR_BASE_PTC
{
var template (value) NR_CellPowerList_Type v_CellPowerList_T2;
var boolean v_IsFR1;
var float v_TimerValue := 5.0;
var Ut_CnfReq_Type v_Cnf := CNF_REQUIRED;


v_CellPowerList_T2 := {
cs_NR_CellPower (nr_Cell1, -99, -91),
cs_NR_CellPower (nr_Cell3, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2)
};

//@siclog "Step 1" siclog@
//Make the UE attempt an MTSI MO Speech Call
//Note 1: MO MMTEL Voice call is triggered by AT commands.
f_UT_RequestIMSCall(UT);

//Timer T390 is started
//Note 2: T390 timer value is calculated by "T390 = (0.7+ 0.6 * rand) * uac-BarringTime". With uac-BarringTime as s256 the worst-case timer value is 180 seconds which covers both FR1 and FR2 reselection scenario.
//@siclog "Step 2" siclog@
//Check: Does the UE send NR RRCSetupRequest with EstablishmentCause set to 'mo-VoiceCall' in the next 5 sec?
f_NR_CheckNoRRCSetupReq(nr_Cell1, v_TimerValue, mo_VoiceCall, "Step 2");

//@siclog "Step 3" siclog@
//Set the power levels according to "T2" as per Table 11.3.8.3.2-1/2 for UE to reselect to NR Cell 3.
f_NR_SetCellPowerList(v_CellPowerList_T2);

//@siclog "Step 3A" siclog@
//FR1: Wait for 34 seconds after step 3 and within 20 seconds make the UE attempt an MTSI MO Speech Call
//FR2: Wait for 130 seconds after step 3 and within 20 seconds make the UE attempt an MTSI MO Speech Call.
//Note 1: MO MMTEL Voice call is triggered by AT commands.
//Note 3: The wait time for reselection to a newly detected inter frequency cell is selected to cover Tdetect,NR_Inter (25*1280ms=32s for FR1 and 25*4*1280ms=128s for FR2) + TSI-NR (1.28s for FR1 and FR2) = 33.28s rounded up to 34s for FR1 and 129.28s rounded up to 130s for FR2. 20 seconds is an arbitrary value chosen to allow the user to make the MTSI MO Speech Call.
v_IsFR1 := f_NR_CellInfo_GetIsFR1(nr_Cell1);
if (v_IsFR1) { // FR1
f_Delay(34.0);
} else { // FR2
f_Delay(130.0);
}
//@siclog "Step 4 - To disconnect call initiated at step2 if any" siclog@
f_UT_HangupIMSCall(UT,-,v_Cnf);
f_Delay(5.0);
f_UT_RequestIMSCall(UT);

//@siclog "Step 5" siclog@
//Check: Does the UE send NR RRCSetupRequest with EstablishmentCause set to 'mo-VoiceCall' on NR Cell 3?
f_NR_RRC_SetupRequest_Def(nr_Cell3, mo_VoiceCall);
f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 5 Setup Req received from UE with cause mo-VoiceCall");

//@siclog "Step 5A" siclog@
//@sic R5-204019 sic@
//The SS transmits an RRCSetup message.
f_NR_RRCSetup_Def (nr_Cell3);

//@siclog "Step 5B" siclog@
//@sic R5-204019 sic@
//The UE transmits an RRCSetupComplete.
f_NR_RRCSetupComplete_Def(nr_Cell3,
cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def),
tsc_SHT_IntegrityProtected);

//@siclog "Step 6" siclog@
//SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
//f_NR_RRCRelease(nr_Cell3); //REMOVED


//@siclog "Step7 - Additional step to handle IMS call initiated by UE " siclog@ 
SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell3,
tsc_NR_RbId_SRB1, 
cs_TimingInfo_Now,
cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
cs_NG_SERVICE_REJECT(cs_GMM_GSM_Cause (omit, '00010110'B), 
omit, omit, omit, omit, omit)))); 
}  



1. [bookmark: _Toc67947352][bookmark: _Toc68094883]Change 3
	Function name
	f_UT_HangupIMSCall

	Reason for change
	For the UT command added in chage 2.2, a confirmation is needed to ensure that the next steps are executed only after executing the AT command

	Summary of change
	Allo CNF_REQUIRED for this command, to cover this case where the UT command will not trigger any UE signalling.

	TTCN module
	UpperTesterFunctions.ttcn

	MCC160 Comment
	



Before Change:
	    function f_UT_HangupIMSCall(UT_PTC_MTC_PORT p_Port,
                              integer p_CallId := 1)
  {
    fl_UT_ApplyCommand(p_Port, cas_UT_Req(RELEASE_IMS_CALL, NO_CNF_REQUIRED, cs_CallIdNumber(int2str (p_CallId))));
  }






After Change:
	  function f_UT_HangupIMSCall(UT_PTC_MTC_PORT p_Port,
                              integer p_CallId := 1,
                              Ut_CnfReq_Type p_CnfRequired := NO_CNF_REQUIRED)
  {
    fl_UT_ApplyCommand(p_Port, cas_UT_Req(RELEASE_IMS_CALL, p_CnfRequired, cs_CallIdNumber(int2str (p_CallId))));
  }  


	




1. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc68094884]Branches executed
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on NR band n78
3 [bookmark: _Toc68094885]Execution Log Files
3.1 [bookmark: _Toc68094886]Samsung SM-G996B
The Samsung SM-G996B 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:
TC_11_3_8_LOG.html
· PICS/PIXIT parameter file:
      TC_11_3_8_PIXIT.xml



4 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc68094887]References 
	[1]
	R5s210382 : NR5GC FR1 : Supporting information for addition of NR5GC multilayer test case 11.3.8





