

	
3GPP TSG-RAN5 Meeting #2021-TTCN email	R5s211486
Online, , 7th Dec 2020 - 31st Dec 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	38.523-3
	CR
	2121
	rev
	-
	Current version:
	17.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	[bookmark: _Hlk68621250]Title:	
	Correction for NR5GC multilayer test case 11.4.8

	
	

	Source to WG:
	Keysight Technologies UK

	Source to TSG:
	R5

	
	

	Work item code:
	5GS_NR_LTE-UEConTest
	
	Date:
	2021-10-20

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	1. During the MO speech call steps, the IMS PTC will wait for a trigger from IPCAN when voice bearer is established. There is a potential race condition if UPDATE is received from the UE before this trigger.

2. During the execution of 11.4.8 multiple consecutive IMS MO and emergency calls are executed. For a UE supporting S1 mode, the TTCN will call the function f_GetNextEPSBearerId()) to allocate 2 new EPS bearer IDs to associate with the QoS flows for each call (once during f_NR5GC_PDUSessionEstablishment_InnerLoop() and once during f_NR5GC_ModifyPDUSession_AddVoice()). There is currently no method to re-use allocated EPS bearer Ids, so after a few IMS calls the allocated EPS bearer ID will exceed the valid range (1-15) and a run-time error occurs during f_Get_NG_PDUSessionEstablishmentAccept()

	
	

	Summary of change:
	1. Remove trigger IPCAN->IMS during MO call setup

2. Fix EPS bearer IDs associated with consecutive IMS calls

	 
	

	Consequences if not approved:
	A conformant UE may fail this test case

	
	8.

	Clauses affected:
	11.4.8.NR5GC

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


[bookmark: _Toc85201470]Table of Contents
Table of Contents	2
1	Overview	3
2	Corrections required	3
2.1	Change 1	3


1. [bookmark: _Toc122434485][bookmark: _Toc85201471]Overview
This document lists all the changes needed to correct issues in the ATS iWD-TTCN3-B2020-09_D21wk37 related to the title of this CR.
Contact:	Shaun Harry
	shaun.harry@keysight.com
1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc85201472]Corrections required
1. [bookmark: _Toc30685521][bookmark: _Toc84540153][bookmark: _Toc85201473]Change 1
	Function name
	f_IMS_NR5GC_MOSpeechCall_Step2ToEnd()

	Reason for change
	During the MO speech call steps, the IMS PTC will wait for a trigger from IPCAN when voice bearer is established. There is a potential race condition if UPDATE is received from the UE before this trigger.

	Summary of change
	Remove wait for trigger so that IMS PTC is ready to recieve UPDATE (see also change 2).

	TTCN module
	IMS_NR5GC_Procedures.ttcn

	MCC160 Comment
	



Before Change
	  function f_IMS_NR5GC_MOSpeechCall_Step2ToEnd(IMS_InviteRequestWithSdp_Type p_InviteRequestWithSdp) runs on IMS_PTC
  {
    var IMS_InviteRequestWithSdp_Type v_InviteRequestWithSdp := p_InviteRequestWithSdp;

    if (pc_Preconditions) {
      f_IMS_MOCallSetup_NR5GC_A_4_1_Step2_5(v_InviteRequestWithSdp);
    } else {
      f_IMS_MOCallSetup_NR5GC_A_4_2_Step2_5(v_InviteRequestWithSdp);
    }
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_IPCAN_WaitForTrigger(IPCAN);
    if (pc_Preconditions) {
      f_IMS_MOCallSetup_NR5GC_A_4_1_Step6_12(v_InviteRequestWithSdp);
    } else {
      f_IMS_MOCallSetup_NR5GC_A_4_2_Step6_8(v_InviteRequestWithSdp);
    }
    // Call established
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
  }




After Change
	function f_IMS_NR5GC_MOSpeechCall_Step2ToEnd(IMS_InviteRequestWithSdp_Type p_InviteRequestWithSdp) runs on IMS_PTC
  {
    var IMS_InviteRequestWithSdp_Type v_InviteRequestWithSdp := p_InviteRequestWithSdp;

    if (pc_Preconditions) {
      f_IMS_MOCallSetup_NR5GC_A_4_1_Step2_5(v_InviteRequestWithSdp);
    } else {
      f_IMS_MOCallSetup_NR5GC_A_4_2_Step2_5(v_InviteRequestWithSdp);
    }
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    //REMOVED f_IMS_IPCAN_WaitForTrigger(IPCAN);
    if (pc_Preconditions) {
      f_IMS_MOCallSetup_NR5GC_A_4_1_Step6_12(v_InviteRequestWithSdp);
    } else {
      f_IMS_MOCallSetup_NR5GC_A_4_2_Step6_8(v_InviteRequestWithSdp);
    }
    // Call established
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
  }


1. Change 2
	Function name
	f_NR5GC_SpeechCall()

	Reason for change
	During the MO speech call steps, the IMS PTC will wait for a trigger from IPCAN when voice bearer is established. There is a potential race condition if UPDATE is received from the UE before this trigger.

	Summary of change
	Remove the sending of trigger after PDU session modification (see also change 1).

Note : This can be removed because the function is currently only used for MO call setup. If the function is also used for MT calls then the trigger will need to be sent for MT case only.

	TTCN module
	NR5GC_IMS_Procedures.ttcn

	MCC160 Comment
	



Before Change
	  function f_NR5GC_SpeechCall(NR_CellId_Type p_NR_CellId,
                              charstring p_NumToDial) runs on NR5GC_PTC
  {
    var template (omit) GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    
    f_UT_RequestIMSCall(UT, p_NumToDial);
    v_GSM_MobilityInfo := f_NR5GC_SpeechCall_Steps2_8(p_NR_CellId, mo_VoiceCall, '0001'B); // @sic R5s210037 sic@
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Voice Call Establishment: Step 6");

    // Wait until need to add voice QoS
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
    f_NR5GC_ModifyPDUSession_AddVoice(p_NR_CellId, valueof(v_GSM_MobilityInfo));
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Voice Call Established");
    // Call now established
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
  }



After Change
	
function f_NR5GC_SpeechCall(NR_CellId_Type p_NR_CellId,
                              charstring p_NumToDial) runs on NR5GC_PTC
  {
    var template (omit) GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    
    f_UT_RequestIMSCall(UT, p_NumToDial);
    v_GSM_MobilityInfo := f_NR5GC_SpeechCall_Steps2_8(p_NR_CellId, mo_VoiceCall, '0001'B); // @sic R5s210037 sic@
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Voice Call Establishment: Step 6");

    // Wait until need to add voice QoS
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
    f_NR5GC_ModifyPDUSession_AddVoice(p_NR_CellId, valueof(v_GSM_MobilityInfo));
    //REMOVED f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Voice Call Established");
    // Call now established
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
  }


1. Change 3
	Function name
	f_NR5GC_ModifyPDUSession_AddVoice ()

	Reason for change
	During the execution of 11.4.8 multiple consecutive IMS MO and emergency calls are executed. For a UE supporting S1 mode, the TTCN will call the function f_GetNextEPSBearerId()) to allocate 2 new EPS bearer IDs to associate with the QoS flows (once during f_NR5GC_PDUSessionEstablishment_InnerLoop() and once during f_NR5GC_ModifyPDUSession_AddVoice()). There is currently no method to re-use allocated EPS bearer Ids, so after a few IMS calls the allocated EPS bearer ID will exceed the valid range (1-15) and a run-time error occurs during f_Get_NG_PDUSessionEstablishmentAccept()

	Summary of change
	Remove the call to f_GetNextEPSBearerId and hardcode the EPS bearer ID associated with voice QoS flow to 6. This aligns with ensures each consecutive voice call uses the same EPS beare ID value which aligns with 38.508-1 table 4.8.3.2-5.

	TTCN module
	NR5GC_IMS_Procedures.ttcn

	MCC160 Comment
	



Before Change
	  function f_NR5GC_ModifyPDUSession_AddVoice(NR_CellId_Type p_NR_CellId, GSM_MobilityInfo_Type p_GSM_MobilityInfo) runs on NR5GC_PTC
  {
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo := f_NR5GC_MobileInfo_GetGMM_MobilityInfo();
    var boolean v_InterworkWithEPS := false;
    var O1_Type v_EPS_BearerId := '00'O;
    var template (value) NG_NAS_DL_Pdu_Type v_PiggyBackedMsgToSend;
    var template (value) RadioBearerConfig v_RadioBearerConfig;
    var template (value) CellGroupConfig v_CellGroupConfig;
    var template (value) NR_RadioBearerList_Type v_SS_Config;
    var integer v_NewDRBId;
    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(p_NR_CellId);
    var template (value) QosFlow_Identification_Type v_QosFlowId;

    if (isvalue(p_GSM_MobilityInfo.EPS_Bearer)) {  // This is only set if the UE supports EPS
      v_InterworkWithEPS := true;
      v_EPS_BearerId := hex2oct(int2hex(valueof(f_GetNextEPSBearerId (p_GSM_MobilityInfo, v_GMM_MobilityInfo)), 1) & '0'H); // @sic R5-216161 sic@
    }

    // build components of Reconfiguration message
    v_PiggyBackedMsgToSend := f_Get_NG_PDUSessionModificationCommand(p_GSM_MobilityInfo.SessionId,
                                                                     omit,
                                                                     -, -, -, -,
                                                                     f_BuildDefaultQoSRules("7_Voice", '7A'O), // @sic R5s210073 sic@
                                                                     cs_QoSFlowDescr({cs_QoS_Flow5(v_InterworkWithEPS, v_EPS_BearerId)})); // @sic R5-216161 sic@

    v_NewDRBId := f_NR_GetNextDRBId(p_GSM_MobilityInfo, false);
    // @sic R5-211171 sic@
    v_RadioBearerConfig := cs_38508_RadioBearerConfigDef(-,
                                                          {cs_NR_DRB_ToAddMod(cs_NR_DRB_SDAP(cs_SDAP_Config(oct2int(p_GSM_MobilityInfo.SessionId), false, {7})), // QFI of 7 in flow 5
                                                                              v_NewDRBId,
                                                                              -, -,
                                                                              cs_38508_PDCP_Config (-, -, -, ms80, omit))}); // UM as per 38.508-1 Table 4.6.3-99: PDCP-Config  @sic R5-213445 sic@
    v_SS_Config := {f_NR_GetRadioBearerConfig_FullUM(p_NR_CellId, v_NewDRBId, -, -, f_ReturnNR_SDAP_Configuration_FromSDAP_Config(valueof(cs_SDAP_Config(oct2int(p_GSM_MobilityInfo.SessionId), false, {7}))))}; // @sic R5-211371, R5s210330 sic@
    v_CellGroupConfig := f_NR_GetCellgroupConfig_DRB(p_NR_CellId, {v_NewDRBId}, false);
    v_CellGroupConfig.rlc_BearerToAddModList := {cs_38508_RLC_BearerConfig_DRB(v_NewDRBId,
                                                                             cs_38508_RLC_Config_UM_DRB(f_NR_UL_UM_RLC(), f_NR_DL_UM_RLC(v_IsFR1)),
                                                                             cs_38508_LogicalChannelConfig_DRB)};

    v_QosFlowId := cs_IP_QosFlowId(oct2int(p_GSM_MobilityInfo.SessionId), 7); // @sic R5s210363 sic@
    f_IP_RtpRtcpLoopback(IP, p_GSM_MobilityInfo.PdnIndex, tsc_IMS_MediaPort_M1, cs_DrbInfo_NR(p_NR_CellId, v_QosFlowId));  // @sic R5s210363 sic@

    // then send RRC Reconfiguration message
    f_NR_RRCReconfigNewDRBWithSSConfig(p_NR_CellId,
                                       v_RadioBearerConfig,
                                       v_SS_Config,
                                       v_CellGroupConfig,
                                       { cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_PiggyBackedMsgToSend) });
    SRB.receive(car_NR_SRB_NasPdu_IND(p_NR_CellId,
                                      tsc_NR_RbId_SRB2,
                                      cr_NG_NAS_IndWithPiggybacking((tsc_SHT_IntegrityProtected_Ciphered,tsc_SHT_IntegrityProtected)))) -> value v_ReceivedAsp;
    if (not f_Check_NG_PDUSessionModificationComplete (v_ReceivedAsp.Signalling.Nas[0].Pdu, p_GSM_MobilityInfo.SessionId)) {
    f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Modification Complete failed");
    } else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Speech Call Establishment");
    }
  }
   



After Change
	
function f_NR5GC_ModifyPDUSession_AddVoice(NR_CellId_Type p_NR_CellId, GSM_MobilityInfo_Type p_GSM_MobilityInfo) runs on NR5GC_PTC
  {
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo := f_NR5GC_MobileInfo_GetGMM_MobilityInfo();
    var boolean v_InterworkWithEPS := false;
    var O1_Type v_EPS_BearerId := '00'O;
    var template (value) NG_NAS_DL_Pdu_Type v_PiggyBackedMsgToSend;
    var template (value) RadioBearerConfig v_RadioBearerConfig;
    var template (value) CellGroupConfig v_CellGroupConfig;
    var template (value) NR_RadioBearerList_Type v_SS_Config;
    var integer v_NewDRBId;
    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(p_NR_CellId);
    var template (value) QosFlow_Identification_Type v_QosFlowId;

    if (isvalue(p_GSM_MobilityInfo.EPS_Bearer)) {  // This is only set if the UE supports EPS
      v_InterworkWithEPS := true;
      v_EPS_BearerId := ‘60’H;
    }

    // build components of Reconfiguration message
    v_PiggyBackedMsgToSend := f_Get_NG_PDUSessionModificationCommand(p_GSM_MobilityInfo.SessionId,
                                                                     omit,
                                                                     -, -, -, -,
                                                                     f_BuildDefaultQoSRules("7_Voice", '7A'O), // @sic R5s210073 sic@
                                                                     cs_QoSFlowDescr({cs_QoS_Flow5(v_InterworkWithEPS, v_EPS_BearerId)})); // @sic R5-216161 sic@

    v_NewDRBId := f_NR_GetNextDRBId(p_GSM_MobilityInfo, false);
    // @sic R5-211171 sic@
    v_RadioBearerConfig := cs_38508_RadioBearerConfigDef(-,
                                                          {cs_NR_DRB_ToAddMod(cs_NR_DRB_SDAP(cs_SDAP_Config(oct2int(p_GSM_MobilityInfo.SessionId), false, {7})), // QFI of 7 in flow 5
                                                                              v_NewDRBId,
                                                                              -, -,
                                                                              cs_38508_PDCP_Config (-, -, -, ms80, omit))}); // UM as per 38.508-1 Table 4.6.3-99: PDCP-Config  @sic R5-213445 sic@
    v_SS_Config := {f_NR_GetRadioBearerConfig_FullUM(p_NR_CellId, v_NewDRBId, -, -, f_ReturnNR_SDAP_Configuration_FromSDAP_Config(valueof(cs_SDAP_Config(oct2int(p_GSM_MobilityInfo.SessionId), false, {7}))))}; // @sic R5-211371, R5s210330 sic@
    v_CellGroupConfig := f_NR_GetCellgroupConfig_DRB(p_NR_CellId, {v_NewDRBId}, false);
    v_CellGroupConfig.rlc_BearerToAddModList := {cs_38508_RLC_BearerConfig_DRB(v_NewDRBId,
                                                                             cs_38508_RLC_Config_UM_DRB(f_NR_UL_UM_RLC(), f_NR_DL_UM_RLC(v_IsFR1)),
                                                                             cs_38508_LogicalChannelConfig_DRB)};

    v_QosFlowId := cs_IP_QosFlowId(oct2int(p_GSM_MobilityInfo.SessionId), 7); // @sic R5s210363 sic@
    f_IP_RtpRtcpLoopback(IP, p_GSM_MobilityInfo.PdnIndex, tsc_IMS_MediaPort_M1, cs_DrbInfo_NR(p_NR_CellId, v_QosFlowId));  // @sic R5s210363 sic@

    // then send RRC Reconfiguration message
    f_NR_RRCReconfigNewDRBWithSSConfig(p_NR_CellId,
                                       v_RadioBearerConfig,
                                       v_SS_Config,
                                       v_CellGroupConfig,
                                       { cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_PiggyBackedMsgToSend) });
    SRB.receive(car_NR_SRB_NasPdu_IND(p_NR_CellId,
                                      tsc_NR_RbId_SRB2,
                                      cr_NG_NAS_IndWithPiggybacking((tsc_SHT_IntegrityProtected_Ciphered,tsc_SHT_IntegrityProtected)))) -> value v_ReceivedAsp;
    if (not f_Check_NG_PDUSessionModificationComplete (v_ReceivedAsp.Signalling.Nas[0].Pdu, p_GSM_MobilityInfo.SessionId)) {
    f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Modification Complete failed");
    } else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Speech Call Establishment");
    }
  }
   



1. Change 4
	Function name
	f_GetNextEPSBearerId()

	Reason for change
	During the execution of 11.4.8 multiple consecutive IMS MO and emergency calls are executed. For a UE supporting S1 mode, the TTCN will call the function f_GetNextEPSBearerId()) to allocate 2 new EPS bearer IDs to associate with the QoS flows (once during f_NR5GC_PDUSessionEstablishment_InnerLoop() and once during f_NR5GC_ModifyPDUSession_AddVoice()). There is currently no method to re-use allocated EPS bearer Ids, so after a few IMS calls the allocated EPS bearer ID will exceed the valid range (1-15) and a run-time error occurs during f_Get_NG_PDUSessionEstablishmentAccept()

	Summary of change
	Extend the check for IMS_DNN to include EMERGENCY_DNN. This means EPS bearer ID 5 will be allocated for QoS flow 2 for consecutive IMS emergency calls, aligned with 38.508-1 4.8.2.3-2.

	TTCN module
	NR5GC_NASSteps.ttcn

	MCC160 Comment
	



Before Change
	  function f_GetNextEPSBearerId (GSM_MobilityInfo_Type p_GSM_MobilityInfo,
                                 GMM_MobilityInfo_Type p_GMM_MobilityInfo) runs on NR5GC_PTC return template (omit) integer
  {
    var template (omit) integer v_BearerId := omit;
    var IntegerList_Type v_ExistingIds := f_NR5GC_MobileInfo_GetEPS_BearerIdList();
    var integer v_NoOfIds := lengthof(v_ExistingIds);
    var integer i;
    
    if (isvalue(p_GMM_MobilityInfo.GMMCap)) {
      if (p_GMM_MobilityInfo.GMMCap.s1Cap == '1'B) {
        if (p_GSM_MobilityInfo.PDUType == IMS_DNN) {    // @sic R5-205939 sic@
          v_BearerId := 5;
          for (i:= 0; i < v_NoOfIds; i :=i+1) {
            if (match (v_ExistingIds[i], 5)) { // IMS Bearer id = 5
              v_BearerId := v_NoOfIds + (6-1); // allocate the next one, from 6 onwards
              break;
            }
          }
        } else { // Not IMS
          v_BearerId := v_NoOfIds + 6;
        }
        // Add the new id to the end of the list and store it
        v_ExistingIds[v_NoOfIds] := valueof(v_BearerId);
        f_NR5GC_MobileInfo_SetEPS_BearerIdList(v_ExistingIds);
      }
    }
    return v_BearerId;
  }
  



After Change
	function f_GetNextEPSBearerId (GSM_MobilityInfo_Type p_GSM_MobilityInfo,
                                 GMM_MobilityInfo_Type p_GMM_MobilityInfo) runs on NR5GC_PTC return template (omit) integer
  {
    var template (omit) integer v_BearerId := omit;
    var IntegerList_Type v_ExistingIds := f_NR5GC_MobileInfo_GetEPS_BearerIdList();
    var integer v_NoOfIds := lengthof(v_ExistingIds);
    var integer i;
    
    if (isvalue(p_GMM_MobilityInfo.GMMCap)) {
      if (p_GMM_MobilityInfo.GMMCap.s1Cap == '1'B) {
        if (p_GSM_MobilityInfo.PDUType == IMS_DNN or p_GSM_MobilityInfo.PDUType == Emergency_PDN)) {    // @sic R5-205939 sic@
          v_BearerId := 5;
          for (i:= 0; i < v_NoOfIds; i :=i+1) {
            if (match (v_ExistingIds[i], 5)) { // IMS Bearer id = 5
              v_BearerId := v_NoOfIds + (6-1); // allocate the next one, from 6 onwards
              break;
            }
          }
        } else { // Not IMS
          v_BearerId := v_NoOfIds + 6;
        }
        // Add the new id to the end of the list and store it
        v_ExistingIds[v_NoOfIds] := valueof(v_BearerId);
        f_NR5GC_MobileInfo_SetEPS_BearerIdList(v_ExistingIds);
      }
    }
    return v_BearerId;
  }
  




1. Change 5
	Function name
	fl_TC_11_4_8_NR5GC_TestBody()

	Reason for change
	During the execution of 11.4.8 multiple consecutive IMS MO and emergency calls are executed. For a UE supporting S1 mode, the TTCN will call the function f_GetNextEPSBearerId()) to allocate 2 new EPS bearer IDs to associate with the QoS flows (once during f_NR5GC_PDUSessionEstablishment_InnerLoop() and once during f_NR5GC_ModifyPDUSession_AddVoice()). There is currently no method to re-use allocated EPS bearer Ids, so after a few IMS calls the allocated EPS bearer ID will exceed the valid range (1-15) and a run-time error occurs during f_Get_NG_PDUSessionEstablishmentAccept()
Note : Even after the changes 3 and 4, the function f_GetNextEPSBearerId() (called from f_NR5GC_PDUSessionEstablishment_InnerLoop()) will still allocate a new EPS bearer ID (starting from 5) for each emergency PDU session which still leads to the value exceeding its range after a few consecutive emergency calls. The below proposal resolves the issue in this test case itself, another solution may be to remove the incrementing of EPS bearer IDs altogether and use hardcoded IDs for signalling, voice and video QoS flows (to allow for multiple consecutive IMS calls).

	Summary of change
	Remove an EPS bearer ID from the global list after each emergency call.



	TTCN module
	Emergency_NR5GC.ttcn

	MCC160 Comment
	



Before Change
	  function fl_TC_11_4_8_NR5GC_TestBody() runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var PLMN_Identity v_ASN_PLMN_12 := f_NR_CellInfo_GetPLMN (nr_Cell12); // @sic R5s210810 sic@
    var TrackingAreaCode v_TAC_12 := f_NR_CellInfo_GetTAC (nr_Cell12); // @sic R5s210810 sic@
    var NAS_PlmnId v_PLMN_12 := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN_12); // @sic R5s210810 sic@
    var template (value) NG_MobileIdentity v_GUTI_12 := f_NG_GutiParameters2MobileIdentity (v_PLMN_12, f_NR5GC_CellInfo_GetGutiParameters(nr_Cell12)); // @sic R5s210810 sic@
    var template (value) NG_TrackingAreaIdList v_TAIList_12 := cs_NG_TAIListNonConsecutive(v_PLMN_12, {bit2oct(v_TAC_12)}); // @sic R5s210810 sic@
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;
    var template (value) EmergNumList v_EmergNumList; // emergency numbers in format as per 24.008
    var EmergencyNumList v_LocalNumList := {'120'H, '121'H, '122'H, '123'H, '124'H, '125'H, '126'H, '127'H, '128'H, '129'H};
    var EmergencyNumList v_ExtdNumList := {'130'H, '131'H, '132'H, '133'H, '134'H, '135'H, '136'H, '137'H, '138'H, '139'H,
                                           '140'H, '141'H, '142'H, '143'H, '144'H, '145'H, '146'H, '147'H, '148'H, '149'H};  // @sic R5-216203 sic@
    var template (value) ExtdEmergNumList v_XtdEmergNumList; // emergency numbers in format as per 24.301
    var integer i;
    
    //@siclog "Step 1" siclog@
    f_NR5GC_SwitchOnAndResetIMS();  // @sic R5s210810 sic@

    //@siclog "Step 2" siclog@
    f_NR5GC_RRC_IdleState1N_Def (nr_Cell1);
    
    //@siclog "Steps 3 - 7" siclog@
    fl_MOSpeechCallAndRelease(nr_Cell1, "120", "Step 4");
    
    //@siclog "Steps 8 - 12" siclog@
    fl_MOSpeechCallAndRelease(nr_Cell1, "10", "Step 9");
    
    f_NR_SetCellPower (nr_Cell12, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    f_NR_SetCellPower (nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);

    //@siclog "Step 13" siclog@
    // Steps 1 - 3
    // RRC Registration Req
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (nr_Cell12, tsc_NR_RRC_TI_Def, ?);
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Mobility)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 13 Registration Request Message Failed");
    }
       
    v_EmergNumList := f_Build_EmergNumList (10, v_LocalNumList);
    v_XtdEmergNumList := f_Build_ExtdEmergNumList (20, v_ExtdNumList, '0'B);    // @sic R5s210810 sic@
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Mobility,                    // @sic R5s210810 sic@
                                                   v_GMM_MobilityInfo,
                                                   v_GUTI_12,
                                                   v_TAIList_12,
                                                   -, -, -, -, -, -, -, -, -, -, -, -, -, -, -,
                                                   v_EmergNumList,
                                                   v_XtdEmergNumList);
    
    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell12, tsc_NR_RbId_SRB1, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));
    // Step 5
    f_NR5GC_Registration_Complete(nr_Cell12, tsc_NR_RbId_SRB1);
    
    //Step 6
    f_NR_RRCRelease(nr_Cell12);

    //@siclog "Steps 14 - 18" siclog@
    for (i := 0; i < 10; i := i+1) {
      fl_EmergencyCallAndRelease(nr_Cell12, hex2str(v_LocalNumList[i]), "Step 15, i = " & int2str(i));
    }
    //@siclog "Steps 19 - 23" siclog@
    for (i := 0; i < 20; i := i+1) {
      fl_EmergencyCallAndRelease(nr_Cell12, hex2str(v_ExtdNumList[i]), "Step 20, i = " & int2str(i));
    }



After Change
	
function fl_TC_11_4_8_NR5GC_TestBody() runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var PLMN_Identity v_ASN_PLMN_12 := f_NR_CellInfo_GetPLMN (nr_Cell12); // @sic R5s210810 sic@
    var TrackingAreaCode v_TAC_12 := f_NR_CellInfo_GetTAC (nr_Cell12); // @sic R5s210810 sic@
    var NAS_PlmnId v_PLMN_12 := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN_12); // @sic R5s210810 sic@
    var template (value) NG_MobileIdentity v_GUTI_12 := f_NG_GutiParameters2MobileIdentity (v_PLMN_12, f_NR5GC_CellInfo_GetGutiParameters(nr_Cell12)); // @sic R5s210810 sic@
    var template (value) NG_TrackingAreaIdList v_TAIList_12 := cs_NG_TAIListNonConsecutive(v_PLMN_12, {bit2oct(v_TAC_12)}); // @sic R5s210810 sic@
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;
    var template (value) EmergNumList v_EmergNumList; // emergency numbers in format as per 24.008
    var EmergencyNumList v_LocalNumList := {'120'H, '121'H, '122'H, '123'H, '124'H, '125'H, '126'H, '127'H, '128'H, '129'H};
    var EmergencyNumList v_ExtdNumList := {'130'H, '131'H, '132'H, '133'H, '134'H, '135'H, '136'H, '137'H, '138'H, '139'H,
                                           '140'H, '141'H, '142'H, '143'H, '144'H, '145'H, '146'H, '147'H, '148'H, '149'H};  // @sic R5-216203 sic@
    var template (value) ExtdEmergNumList v_XtdEmergNumList; // emergency numbers in format as per 24.301
    var integer i;
    var IntegerList_Type v_ExistingIds; 
    var integer v_NoOfIds;
    var IntegerList_Type v_empty;   
    
    //@siclog "Step 1" siclog@
    f_NR5GC_SwitchOnAndResetIMS();  // @sic R5s210810 sic@

    //@siclog "Step 2" siclog@
    f_NR5GC_RRC_IdleState1N_Def (nr_Cell1);
    
    //@siclog "Steps 3 - 7" siclog@
    fl_MOSpeechCallAndRelease(nr_Cell1, "120", "Step 4");
    
    //@siclog "Steps 8 - 12" siclog@
    fl_MOSpeechCallAndRelease(nr_Cell1, "10", "Step 9");
    
    f_NR_SetCellPower (nr_Cell12, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    f_NR_SetCellPower (nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);

    //@siclog "Step 13" siclog@
    // Steps 1 - 3
    // RRC Registration Req
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (nr_Cell12, tsc_NR_RRC_TI_Def, ?);
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Mobility)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 13 Registration Request Message Failed");
    }
       
    v_EmergNumList := f_Build_EmergNumList (10, v_LocalNumList);
    v_XtdEmergNumList := f_Build_ExtdEmergNumList (20, v_ExtdNumList, '0'B);    // @sic R5s210810 sic@
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Mobility,                    // @sic R5s210810 sic@
                                                   v_GMM_MobilityInfo,
                                                   v_GUTI_12,
                                                   v_TAIList_12,
                                                   -, -, -, -, -, -, -, -, -, -, -, -, -, -, -,
                                                   v_EmergNumList,
                                                   v_XtdEmergNumList);
    
    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell12, tsc_NR_RbId_SRB1, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));
    // Step 5
    f_NR5GC_Registration_Complete(nr_Cell12, tsc_NR_RbId_SRB1);
    
    //Step 6
    f_NR_RRCRelease(nr_Cell12);

    //@siclog "Steps 14 - 18" siclog@
    for (i := 0; i < 10; i := i+1) {
      fl_EmergencyCallAndRelease(nr_Cell12, hex2str(v_LocalNumList[i]), "Step 15, i = " & int2str(i));
  //Remove the EPS Bearer ID from the global list
	    v_ExistingIds := f_NR5GC_MobileInfo_GetEPS_BearerIdList();
		  if(lengthof(v_ExistingIds) > 0) {
		    v_NoOfIds := lengthof(v_ExistingIds) - 1;
		    v_empty := {};
		    v_ExistingIds := replace(v_ExistingIds, v_NoOfIds, 1, v_empty);    
		    f_NR5GC_MobileInfo_SetEPS_BearerIdList(v_ExistingIds);      
	    }
    }
    //@siclog "Steps 19 - 23" siclog@
    for (i := 0; i < 20; i := i+1) {
      fl_EmergencyCallAndRelease(nr_Cell12, hex2str(v_ExtdNumList[i]), "Step 20, i = " & int2str(i));
  //Remove the EPS Bearer ID from the global list
	    v_ExistingIds := f_NR5GC_MobileInfo_GetEPS_BearerIdList();
		  if(lengthof(v_ExistingIds) > 0) {
		    v_NoOfIds := lengthof(v_ExistingIds) - 1;
		    v_empty := {};
		    v_ExistingIds := replace(v_ExistingIds, v_NoOfIds, 1, v_empty);    
		    f_NR5GC_MobileInfo_SetEPS_BearerIdList(v_ExistingIds);      
	    }
    }






