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1. Overview

This document lists all changes needed to correct problems in the TTCN implementation of test case 9.2.1.1.28a which is part of the LTE/SAE test suite in the ‘iwd-TTCN3-B2013-03_D15wk38’ ATS delivery.

The test case can be demonstrated to run with one LTE UE (see section 5) on multiple test platforms. Execution logs are provided as evidence.
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3. Verification Test Summary

Test Case:
TC_9_2_1_1_28a
Test Group:
LTE\9_2\ NAS_Attach_EOnly.ttcn
ATS Version:
iwd-TTCN3-B2013-03_D15wk38
System Simulator used:
R&S CMW500
UE used:
Qualcomm 8996
Verification Status:
PASS


4. Corrections required for TC 9.2.1.1.28a
Change 1 – Correction to function ‘fl_TC_9_2_1_1_28a_Body’ 
	Function name
	fl_TC_9_2_1_1_28a_Body ()

	Reason for change
	1. As per R5-155795 the IMCN subsignalling flag at step 18 should not be present.
2. As Multi PDN is setup up during the TC procedure. Additional PDN should be released before Postamble is performed.

	Summary of change
	1. Changed the ttcn to check as per the prose. Also removed FFS from the verdict at step 18.
2. Added ttcn to release the additional PDN.

	TTCN module
	LTE\9_2\ NAS_Attach_EOnly.ttcn

	MCC160 Comment
	


Before change

...
function fl_TC_9_2_1_1_28a_Body() runs on EUTRA_PTC

  {

    var template (omit) ProtocolConfigOptions v_Pco := omit;

    var NAS_MSG_Indication_Type v_NasInd;

    var APNandPCOs_Type v_APNandPCOs;

    var B3_Type v_PDNType := tsc_PdnType_IPv4v6;

    var SRB_COMMON_IND v_ReceivedAsp;

    var PDN_CONNECTIVITY_REQUEST v_PDNConnReq;

    var ProcedureTransactionIdentifier v_PTId_UE;

    var template (value) AccessPointName v_APN;

    var PDN_Index_Type v_PdnIndex := PDN_1;        /* PDN_1 for IMS */

    var EPS_BearerIdentity v_EpsBearerId := tsc_EpsDefaultBearerId; // Changes 4 and 5

    var DRB_Identity v_DRB_Id := f_EUTRA_EpsBearerAssociatedDRB(tsc_EpsDefaultBearerId);  // Change 1: DRB1 for IMS

    var PDN_Address v_PDN_Address;

    var template (value) DRB_ToAddModList v_DRB_ToAddModList := { cs_508_DRB_ToAddMod_DEFAULT_AM(v_DRB_Id) };

    var BEARER_CONTEXT_TYPE v_BearerContextNumber := DEF_2;    /* for IMS */

    var B3_Type v_PCOs_Provided := '000'B;

    // index 0: SIP signalling request

    // index 1: PCSCF_IPv4

    // index 2: PCSCF_IPv6

    //@siclog "Step 1" siclog@

    // The UE is switched on.

    f_EUTRA_SwitchOnUEandStartIP(eutra_CellA);

    //@siclog "Step 2 - 17" siclog@

    // Steps 1 to 16 of the generic test procedure for UE registration (TS 36.508 4.5.2.3-1).

    v_NasInd := f_EUTRA_IdleUpdated_Step1_4 (eutra_CellA, PREAMBLE, NORMAL);

    v_APNandPCOs := f_EUTRA_IdleUpdated_Step5_15(eutra_CellA,

                                                 STATE2_IDLEUPDATE,

                                                 NORMAL,

                                                 v_NasInd);

    f_EUTRA_NAS_AttachComplete(eutra_CellA, tsc_EpsDefaultBearerId2ndPDN, noDelay); // Change 2: First PDN is Internet, Second PDN is IMS. After Idle Step5_15 1st PDN attch completes

    //@siclog "Step 18" siclog@

    // Step 1 of the generic test procedure to establish additional PDN connectivity (TS 36.508 4.5A.16.3-1).

    SRB.receive(car_SRB2_NasPdu_IND(eutra_CellA, cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered, cr_PDNConnReqAdditionalPDN(v_PDNType,

                                                                                                                                   -,

                                                                                                                                   -,

                                                                                                                                   cr_ESMInfoTransferFlag_Any ifpresent))))

      -> value v_ReceivedAsp;    /* NOTE: acc. to the prose the ESM information transfer flag is still "Not present or any allowed value"

                                  *       nevertheless if the UE sets the ESM information transfer flag to true this may cause issues

                                  *       as the generic procedure does not handle any requested ESM information transfer */

    v_NasInd := v_ReceivedAsp.Signalling.Nas[0];

    v_PDNConnReq := v_NasInd.Pdu.Msg.pDN_CONNECTIVITY_REQUEST;

    v_PTId_UE := v_PDNConnReq.procedureTransactionIdentifier;

    v_APN := f_ESM_InitialRegistration_EvaluateAPN(eutra_CellA, secondPDN, v_PDNConnReq.accessPointName);    /* get APN without any ESM information transfer */

    if (ispresent(v_PDNConnReq.protocolConfigurationOptions)) {

      v_Pco := v_PDNConnReq.protocolConfigurationOptions; // omitted, empty container or correctly filled container

      v_PDN_Address := f_EUTRA_GetPDNAddress(f_CheckPCOforIPallocationViaNas(v_Pco), v_PdnIndex);

    }

    v_PCOs_Provided := fl_TC_9_2_1_1_28_CheckPCOs(v_Pco);

    // the first PCO is provided and at least one of the 2nd and 3rd PCO need to be provided

    if ((v_PCOs_Provided == '111'B) or (v_PCOs_Provided == '101'B) or (v_PCOs_Provided == '110'B)) {

      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 18 FFS !!!"); // @sic R5-150746 sic@

    }

    else {

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Expected PCOs not provided Step 18 FFS !!!"); // @sic R5-150746 sic@

    }

    v_Pco := f_GetDefaultProtocolConfigOptions(v_Pco, v_PdnIndex); // Change 3: Populate default PCos with CSCF address in reply to the UE in Activate Default EPS bearer context request

    //@siclog "Step 19" siclog@

    // Step 2 of the generic test procedure to establish additional PDN connectivity (TS 36.508 4.5A.16.3-1).

    SRB.send(cas_SRB1_RrcNasPdu_REQ(eutra_CellA,

                                    cs_TimingInfo_Now,

                                    cs_RRCConnectionReconfiguration_DRB_Reconfig(tsc_RRC_TI_Def, v_DRB_ToAddModList),

                                    cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                   cs_508_ActivateDefEpsBearerContextRequest(v_EpsBearerId,

                                                                                             v_PTId_UE,

                                                                                             v_APN,

                                                                                             v_PDN_Address,

                                                                                             -,

                                                                                             v_Pco,

                                                                                             v_BearerContextNumber))));

    //@siclog "Step 20" siclog@

    // The UE transmits an RRCConnectionReconfigurationComplete message to confirm the establishment of additional default bearer

    SRB.receive(car_SRB1_RrcPdu_IND (eutra_CellA,

                                     cr_508_RRCConnectionReconfigurationComplete(tsc_RRC_TI_Def)));

    //@siclog "Step 21" siclog@

    // The UE transmits an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message.

    SRB.receive(car_SRB2_NasPdu_IND(eutra_CellA,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cr_508_ActivateDefEpsBearerContextAccept(v_EpsBearerId))));

    // EXCEPTION: In parallel to the event described in step 21 below, if initiated by the UE the generic procedure for IP address allocation

    // in the U-plane specified in TS 36.508 subclause 4.5A.1 takes place performing IP address allocation in the U-plane.

    // EXCEPTION: In parallel to the event described in step 21 below the generic procedure for IMS signalling in the U-plane specified in table 9.2.1.1.28a.3.2-2 takes place.

    f_EUTRA_DelayForUserPlaneSignalling(noDelay);   // Change 6: Wait for IMS signalling

    //Wait Trigger from IMS

    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN1]);

  }
...

After change

...

function fl_TC_9_2_1_1_28a_Body() runs on EUTRA_PTC

  {

    var template (omit) ProtocolConfigOptions v_Pco := omit;

    var NAS_MSG_Indication_Type v_NasInd;

    var APNandPCOs_Type v_APNandPCOs;

    var B3_Type v_PDNType := tsc_PdnType_IPv4v6;

    var SRB_COMMON_IND v_ReceivedAsp;

    var PDN_CONNECTIVITY_REQUEST v_PDNConnReq;

    var ProcedureTransactionIdentifier v_PTId_UE;

    var template (value) AccessPointName v_APN;

    var PDN_Index_Type v_PdnIndex := PDN_1;        /* PDN_1 for IMS */

    var EPS_BearerIdentity v_EpsBearerId := tsc_EpsDefaultBearerId; // Changes 4 and 5

    var DRB_Identity v_DRB_Id := f_EUTRA_EpsBearerAssociatedDRB(tsc_EpsDefaultBearerId);  // Change 1: DRB1 for IMS

    var PDN_Address v_PDN_Address;

    var template (value) DRB_ToAddModList v_DRB_ToAddModList := { cs_508_DRB_ToAddMod_DEFAULT_AM(v_DRB_Id) };

    var BEARER_CONTEXT_TYPE v_BearerContextNumber := DEF_2;    /* for IMS */

    var B3_Type v_PCOs_Provided := '000'B;

    // index 0: SIP signalling request

    // index 1: PCSCF_IPv4

    // index 2: PCSCF_IPv6

    //@siclog "Step 1" siclog@

    // The UE is switched on.

    f_EUTRA_SwitchOnUEandStartIP(eutra_CellA);

    //@siclog "Step 2 - 17" siclog@

    // Steps 1 to 16 of the generic test procedure for UE registration (TS 36.508 4.5.2.3-1).

    v_NasInd := f_EUTRA_IdleUpdated_Step1_4 (eutra_CellA, PREAMBLE, NORMAL);

    v_APNandPCOs := f_EUTRA_IdleUpdated_Step5_15(eutra_CellA,

                                                 STATE2_IDLEUPDATE,

                                                 NORMAL,

                                                 v_NasInd);

    f_EUTRA_NAS_AttachComplete(eutra_CellA, tsc_EpsDefaultBearerId2ndPDN, noDelay); // Change 2: First PDN is Internet, Second PDN is IMS. After Idle Step5_15 1st PDN attch completes

    //@siclog "Step 18" siclog@

    // Step 1 of the generic test procedure to establish additional PDN connectivity (TS 36.508 4.5A.16.3-1).

    SRB.receive(car_SRB2_NasPdu_IND(eutra_CellA, cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered, cr_PDNConnReqAdditionalPDN(v_PDNType,

                                                                                                                                   -,

                                                                                                                                   -,

                                                                                                                                   cr_ESMInfoTransferFlag_Any ifpresent))))

      -> value v_ReceivedAsp;    /* NOTE: acc. to the prose the ESM information transfer flag is still "Not present or any allowed value"

                                  *       nevertheless if the UE sets the ESM information transfer flag to true this may cause issues

                                  *       as the generic procedure does not handle any requested ESM information transfer */

    v_NasInd := v_ReceivedAsp.Signalling.Nas[0];

    v_PDNConnReq := v_NasInd.Pdu.Msg.pDN_CONNECTIVITY_REQUEST;

    v_PTId_UE := v_PDNConnReq.procedureTransactionIdentifier;

    v_APN := f_ESM_InitialRegistration_EvaluateAPN(eutra_CellA, secondPDN, v_PDNConnReq.accessPointName);    /* get APN without any ESM information transfer */

    if (ispresent(v_PDNConnReq.protocolConfigurationOptions)) {

      v_Pco := v_PDNConnReq.protocolConfigurationOptions; // omitted, empty container or correctly filled container

      v_PDN_Address := f_EUTRA_GetPDNAddress(f_CheckPCOforIPallocationViaNas(v_Pco), v_PdnIndex);

    }

    v_PCOs_Provided := fl_TC_9_2_1_1_28_CheckPCOs(v_Pco);

    // the first PCO is provided and at least one of the 2nd and 3rd PCO need to be provided

    if ((v_PCOs_Provided == '011'B) or (v_PCOs_Provided == '001'B) or (v_PCOs_Provided == '010'B)) {

      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 18"); // @sic R5-150746 sic@

    }

    else {

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Expected PCOs not provided at Step 18"); // @sic R5-150746 sic@ 

    }

    v_Pco := f_GetDefaultProtocolConfigOptions(v_Pco, v_PdnIndex); // Change 3: Populate default PCos with CSCF address in reply to the UE in Activate Default EPS bearer context request

    //@siclog "Step 19" siclog@

    // Step 2 of the generic test procedure to establish additional PDN connectivity (TS 36.508 4.5A.16.3-1).

    SRB.send(cas_SRB1_RrcNasPdu_REQ(eutra_CellA,

                                    cs_TimingInfo_Now,

                                    cs_RRCConnectionReconfiguration_DRB_Reconfig(tsc_RRC_TI_Def, v_DRB_ToAddModList),

                                    cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                   cs_508_ActivateDefEpsBearerContextRequest(v_EpsBearerId,

                                                                                             v_PTId_UE,

                                                                                             v_APN,

                                                                                             v_PDN_Address,

                                                                                             -,

                                                                                             v_Pco,

                                                                                             v_BearerContextNumber))));

    //@siclog "Step 20" siclog@

    // The UE transmits an RRCConnectionReconfigurationComplete message to confirm the establishment of additional default bearer

    SRB.receive(car_SRB1_RrcPdu_IND (eutra_CellA,

                                     cr_508_RRCConnectionReconfigurationComplete(tsc_RRC_TI_Def)));

    //@siclog "Step 21" siclog@

    // The UE transmits an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message.

    SRB.receive(car_SRB2_NasPdu_IND(eutra_CellA,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cr_508_ActivateDefEpsBearerContextAccept(v_EpsBearerId))));

    // EXCEPTION: In parallel to the event described in step 21 below, if initiated by the UE the generic procedure for IP address allocation

    // in the U-plane specified in TS 36.508 subclause 4.5A.1 takes place performing IP address allocation in the U-plane.

    // EXCEPTION: In parallel to the event described in step 21 below the generic procedure for IMS signalling in the U-plane specified in table 9.2.1.1.28a.3.2-2 takes place.

    f_EUTRA_DelayForUserPlaneSignalling(noDelay);   // Change 6: Wait for IMS signalling

    //Wait Trigger from IMS

    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN1]);

    f_EUTRA_RRC_ConnectionRelease(eutra_CellA);

    f_EUTRA_IdleUpdated_ReleaseSecondPDN(eutra_CellA);
  }
... 

Change 2 – Correction to function ‘f_TC_9_2_1_1_28a_EUTRA’ 
	Function name
	f_TC_9_2_1_1_28a_EUTRA()

	Reason for change
	1. As per change 1.2 the postamble will be performed in idle state.

	Summary of change
	1. Changed the postamble state to E1_IDLE.

	TTCN module
	LTE\9_2\ NAS_Attach_EOnly.ttcn

	MCC160 Comment
	


Before change

...
function f_TC_9_2_1_1_28a_EUTRA() runs on EUTRA_PTC

  { /* Attach / Success / IMS / Second PDN */

    f_EUTRA_NAS_Init(LTE_AllCellsOnSamePLMN, c1);

    // Create cell and send out system information

    f_EUTRA_CellConfig_Def(eutra_CellA);

    f_EUTRA_Preamble(eutra_CellA, STATE2_IDLEUPDATE, NORMAL);

    f_EUTRA_UE_Detach_SwitchOffUe(eutra_CellA, RRC_IDLE, NORMAL);

    // send trigger to IMS PTC to indicate the UE being switched off

    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1]);

    // wait for the IMS PTC being reset

    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN1]);

    // reset IP handling for PDN_1

    f_IP_Handling_Stop(IP, cs_IP_StopPDN(PDN_1));

    f_EUTRA_TestBody_Set(true);

    fl_TC_9_2_1_1_28a_Body();

    // Postamble

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_CellA, E2_CONNECTED, NORMAL);

    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1]);

    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN1]);

  }
...

After change

...

function f_TC_9_2_1_1_28a_EUTRA() runs on EUTRA_PTC

  { /* Attach / Success / IMS / Second PDN */

    f_EUTRA_NAS_Init(LTE_AllCellsOnSamePLMN, c1);

    // Create cell and send out system information

    f_EUTRA_CellConfig_Def(eutra_CellA);

    f_EUTRA_Preamble(eutra_CellA, STATE2_IDLEUPDATE, NORMAL);

    f_EUTRA_UE_Detach_SwitchOffUe(eutra_CellA, RRC_IDLE, NORMAL);

    // send trigger to IMS PTC to indicate the UE being switched off

    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1]);

    // wait for the IMS PTC being reset

    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN1]);

    // reset IP handling for PDN_1

    f_IP_Handling_Stop(IP, cs_IP_StopPDN(PDN_1));

    f_EUTRA_TestBody_Set(true);

    fl_TC_9_2_1_1_28a_Body();

    // Postamble

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_CellA, E1_IDLE, NORMAL); 

    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1]);

    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN1]);

  }
... 
5. Execution Log Files

5.1 Qualcomm 8996 UE
The Qualcomm 8996 UE passed this EUTRA EMM  test case on R&S CMW500 Multi-RAT Protocol Tester in eFDD band 4. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log :
Rohde-Schwarz\tc_9_2_1_1_28a_Qualcomm.log   
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)

In the log file (in .txt ) the complete test case execution 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.
References

	[1]
	R5s150979:    Supporting information for agreement of TC 9.2.1.1.28a in LTE-FDD mode.
                          This archive comprises:

                        -  html and text format execution log files 

	
	


