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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 23.1.2 which is part of the LTE_A_PRO test suite in the ‘iwd-TTCN3-B2017-06_D18wk12’ ATS delivery. 
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.
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3. Verification Test Summary

Test Case:
23.1.2
Test Group:
\LTE_A_PRO\23\CIoT_Optimization_CP.ttcn
ATS Version:
iwd-TTCN3-B2017-06_D18wk12
System Simulator used:
Anritsu Protocol Conformance Test System ME7834LA




UE used:
Spreadtrum UIX8910
Verification Status:
PASS


4. Corrections required for CIoT TC 23.1.2
Change 1
	Function name
	f_TC_23_1_2_EUTRA

	Reason for change
	All changes are on top of changes described in R5s180379.

1) The SRB2 is not created in TC body, SRB2 is replaced with SRB1 in all steps.

2) The SMS in step 8 is sent in NAS message container of CONTROL PLANE SERVICE REQUEST.
3) As per TS 36.509 Cl. 5.4.4f
UE test loop mode H operation, the UE should send in loopback the same TPDU as received without any modification. The TTCN was modified in order to compare the content of TPDU without decoding the SMS message. This should avoid problems in decoding the DL TPDU in Uplink direction (different interpretation of values in fields for UL and DL direction). Same approach was used in step 8 and 9.

4) f_EUTRA_Deactivate_TestMode is replaced with f_EUTRA_Deactivate_TestMode_SRB1 in step 10-11 as SRB2 is not present.
5) Postamble is modified to not expect only EPS_only detach.

	Summary of change
	1) SRB1 used instead of SRB2.
2) NAS message is received inside CONTROL PLANE SERVICE REQUEST.
3)    - Changed comparison of sent and received TPDU (without decoding).
· TI and Ref. values are read directly from received sms octetstring.
4) Used f_EUTRA_Deactivate_TestMode_SRB1 in step 10-11.
5) Removed EPS_only limitation in postamble.

	TTCN module
	LTE_A_PRO\23\CIoT_Optimization_CP.ttcn

	MCC160 Comment
	1. Accepted
2.  Accepted

3.  Implemented as per R5-185125 agreed at RAN5#80.

4.  Accepted

5.  Accepted


Before  change

      function f_TC_23_1_2_EUTRA() runs on EUTRA_PTC

  {

    var EUTRA_SecurityParams_Type v_AuthParams;

    var SRB_COMMON_IND v_ReceivedAsp;

    var NAS_MSG_Indication_Type v_NasInd;

    var NAS_MessageContainer v_NAS_RcvMsgContainer_SMS;

    var template (value) NAS_MessageContainer v_NAS_TxMessageContainer_SMS;

    var CP_PDU_Type v_RcvSMS_CP_PDU;
    var template CP_PDU_Type v_ExpSMS_CP_PDU;

    var bitstring v_NAS_RcvBitsMsgContainer_SMS;

    var B3_Type v_TI_Value;

    var TransactionIdentifier_Type v_MO_TI_FromSS;

    var TransactionIdentifier_Type v_MO_TI_FromUE;

    var O1_Type v_RpMsgRefRcvd;

    var SMS_DELIVER_Type v_SMS_DELIVER_Sent;

    var SMS_DELIVER_Type v_SMS_DELIVER_Rcvd;

    var template CP_UserData_Type v_Exp_CP_UserData;
    var octetstring v_PRBS_SMS;

    timer t_LoopDelay;

    if ((px_SMSTransport_CP_CIoT != true)){

      FatalError(__FILE__, __LINE__, "UE not configured correctly for this test case");

    }

    v_PRBS_SMS := f_GetN_OctetsFromPRBS (0, 123); // 123 fits with the requirement from 36.509

    //Initialise all cells, security and mobile parameters

    // specific message contents of SIB2 is added via CIOT attribute of the test case.

    f_EUTRA_Init(c1);

    //Create and configure Cell 1

    f_EUTRA_CellConfig_Def (eutra_Cell1);

    // The UE shall be in Loopback Activation state 3A-CP using the UE TEST LOOP MODE H

    f_EUTRA_Preamble(eutra_Cell1, STATE2A_TESTLOOP_ModeH);

    f_EUTRA_RbEst_CP(eutra_Cell1);

    f_EUTRA_TestBody_Set(true);

    //@siclog "Steps 1 - 2" siclog@

    //  The SS transmits a CLOSE UE TEST LOOP message to close the UE test loop mode for SMS transfer (2 transmissions; 60 sec delay).

    // The UE transmits a CLOSE UE TEST LOOP COMPLETE message to confirm that loopback is activated.

    f_EUTRA_CloseUE_TestLoopModeGH(eutra_Cell1, tsc_UE_TestLoopMode_TypeH, tsc_TestLoopModeGH_UplinkMode_NAS, 2, 60);

    t_LoopDelay.start( f_EUTRA_SetTimerToleranceMin (eutra_Cell1, nonProtocolTimer, 60.0));

    //@siclog "Step 3" siclog@

    // The SS transmits a DOWNLINK NAS TRANSPORT message containing downlink user data (SMS).

    v_AuthParams := f_EUTRA_Security_Get();

    v_SMS_DELIVER_Sent := valueof(cs_SMS_DELIVER_IoT (v_PRBS_SMS)); // data TPDU with random data

    v_NAS_TxMessageContainer_SMS := cs_NAS_MsgContainer_SMS (f_SMS_PDU_Encvalue(cs_CP_DATA_PDU (cs_MT_TI0_FromSS,

                                                                                                cs_CP_UserData_DELIVER_IoT(v_SMS_DELIVER_Sent)))); // data TPDU with random data

    SRB.send(cas_SRB2_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request (tsc_SHT_IntegrityProtected_Ciphered,

                                                 cs_SMS_DL_NAS_Transport (tsc_SHT_NoSecurityProtection, v_NAS_TxMessageContainer_SMS))));

    //@siclog "Step 3A" siclog@

    // The UE transmits a CP-ACK encapsulated in an UPLINK NAS TRANSPORT message.

    SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cr_SMS_UL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                               cr_NAS_MsgContainer_SMS (?) )))) -> value v_ReceivedAsp;

    v_NAS_RcvMsgContainer_SMS := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.ul_NAS_TRANSPORT.nasMessage;

    v_NAS_RcvBitsMsgContainer_SMS := oct2bit(v_NAS_RcvMsgContainer_SMS.smsmessage);

    v_ExpSMS_CP_PDU := cr_CP_ACK_PDU (cr_MT_TI0_FromUE);

    f_SMS_CP_PDU_DecodeAndMatch(v_NAS_RcvBitsMsgContainer_SMS, v_ExpSMS_CP_PDU, "Test Case 23.1.2", "Step 3A");

    //@siclog "Step 3B" siclog@

    //Check: Does the UE transmit a CP-DATA containing an RP-ACK RPDU encapsulated in an UPLINK NAS TRANSPORT message?

    SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                  cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                    cr_SMS_UL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                             cr_NAS_MsgContainer_SMS (?))))) -> value v_ReceivedAsp;

    // Store procedure transaction id to be used in SS responses.

    // needs to be decoded with Decvalue !!

    v_NAS_RcvMsgContainer_SMS := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.ul_NAS_TRANSPORT.nasMessage;

    v_NAS_RcvBitsMsgContainer_SMS := oct2bit(v_NAS_RcvMsgContainer_SMS.smsmessage);

    v_ExpSMS_CP_PDU := cr_CP_DATA_PDU (cr_MT_TI0_FromUE, cr_CP_UserData_RP_ACK_ul);

    f_SMS_CP_PDU_DecodeAndMatch(v_NAS_RcvBitsMsgContainer_SMS, v_ExpSMS_CP_PDU, "Test Case 23.1.2", "Step 3B");

    //@siclog "Step 3C" siclog@

    //The SS transmits a CP-ACK encapsulated in a DOWNLINK NAS TRANSPORT message to the UE.

    v_NAS_TxMessageContainer_SMS := cs_NAS_MsgContainer_SMS (f_SMS_PDU_Encvalue(cs_CP_ACK_PDU (cs_MT_TI0_FromSS)));

    SRB.send(cas_SRB2_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request (tsc_SHT_IntegrityProtected_Ciphered,

                                                 cs_SMS_DL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                          v_NAS_TxMessageContainer_SMS))));

    //@siclog "Step 4" siclog@

    //The SS transmits an RRCConnectionRelease message.

    f_EUTRA_RRC_ConnectionRelease ( eutra_Cell1);

    //@siclog "Step 5" siclog@

    //Wait for the time set in the CLOSE UE TEST LOOP to expire. => 60 seconds

    t_LoopDelay.timeout;

    //@siclog "Step 6" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest message?

    f_EUTRA_RRC_ConnectionRequest_Def(eutra_Cell1);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    //@siclog "Step 7" siclog@

    //SS transmits an RRCConnectionSetup message.

    f_EUTRA_RRC_ConnectionSetup_Def(eutra_Cell1);

    //@siclog "Step 8" siclog@

    //Check: Does the UE transmit an RRCConnectionSetupComplete message and a CONTROL PLANE SERVICE REQUEST message, data service type="mobile originating request", integrity protected and partially ciphered and including the SMS in the NAS message container IE?

    v_NasInd := f_EUTRA_RRCConnectionSetupComplete_Def(eutra_Cell1,

                                                       cr_508_RRCConnectionSetupComplete(tsc_RRC_TI_Def, ?),

                                                       cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected_PartiallyCiphered,

                                                                                         cr_CONTROL_PLANE_SERVICE_REQUEST(v_AuthParams.KSIasme),

                                                                                         cr_SMS_UL_NAS_Transport (tsc_SHT_NoSecurityProtection, cr_NAS_MsgContainer_SMS (?))));
    // extract SMS message container, decode SMS message and match it, and extract TPDU received

    v_NAS_RcvMsgContainer_SMS :=  v_NasInd.Pdu.PiggybackedPduList[0].Msg.ul_NAS_TRANSPORT.nasMessage;

    v_NAS_RcvBitsMsgContainer_SMS := oct2bit(v_NAS_RcvMsgContainer_SMS.smsmessage);

    v_Exp_CP_UserData := cr_CP_UserData_SUBMIT(cr_RP_DATA_ul_SUBMIT(cr_RP_UserData(?)));

    v_ExpSMS_CP_PDU := cr_CP_DATA_PDU (cr_MO_AnyTI_FromUE, v_Exp_CP_UserData);

    v_RcvSMS_CP_PDU := f_SMS_CP_PDU_DecodeAndMatch(v_NAS_RcvBitsMsgContainer_SMS, v_ExpSMS_CP_PDU, "Test case 23.1.2", "Step 8");

    v_SMS_DELIVER_Rcvd := v_RcvSMS_CP_PDU.CP_DATA.cP_UserData.rP_PDU.RP_DATA_ul.rP_UserData.tP_PDU.SMS_DELIVER;
    // compare the TPDUs sent and received

    if (not (match (v_SMS_DELIVER_Sent, v_SMS_DELIVER_Rcvd))) {

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Loop backed TPDU does not match");

    }

    else {

      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    }

    // Note TI value used by the UE and set TI variables accordingly

    v_TI_Value := v_RcvSMS_CP_PDU.CP_DATA.transactionIdentifier.tI_Value;
    v_MO_TI_FromSS.tI_Flag := '1'B;

    v_MO_TI_FromSS.tI_Value := v_TI_Value;

    v_MO_TI_FromUE.tI_Flag := '0'B;

    v_MO_TI_FromUE.tI_Value := v_TI_Value;

    v_RpMsgRefRcvd :=  v_RcvSMS_CP_PDU.CP_DATA.cP_UserData.rP_PDU.RP_DATA_ul.rP_MessageReference;
    //@siclog "Step 8A" siclog@

    //The SS transmits a SERVICE ACCEPT message.

     SRB.send(cas_SRB2_NasPdu_REQ(eutra_Cell1, cs_TimingInfo_Now, cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, cs_SERVICE_ACCEPT)));

    //@siclog "Step 8B" siclog@

    // The SS transmits a CP-ACK encapsulated in a DOWNLINK NAS TRANSPORT message.

    v_NAS_TxMessageContainer_SMS := cs_NAS_MsgContainer_SMS (f_SMS_PDU_Encvalue(cs_CP_ACK_PDU (v_MO_TI_FromSS)));

    SRB.send(cas_SRB2_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request (tsc_SHT_IntegrityProtected_Ciphered,

                                                 cs_SMS_DL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                          v_NAS_TxMessageContainer_SMS))));

    //@siclog "Step 8C" siclog@

    // The SS transmits a CP-DATA containing an RP-ACK RPDU encapsulated in an DOWNLINK NAS TRANSPORT message

    v_NAS_TxMessageContainer_SMS := cs_NAS_MsgContainer_SMS (f_SMS_PDU_Encvalue(cs_CP_DATA_PDU (v_MO_TI_FromSS,

                                                                                                cs_CP_UserData_RP_ACK_dl(v_RpMsgRefRcvd))));

    SRB.send(cas_SRB2_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request (tsc_SHT_IntegrityProtected_Ciphered,

                                                 cs_SMS_DL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                          v_NAS_TxMessageContainer_SMS))));

    //@siclog "Step 8D" siclog@

    // Check: Does the UE transmit a CP-ACK encapsulated in an UPLINK NAS TRANSPORT message?

    SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                  cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                    cr_SMS_UL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                             cr_NAS_MsgContainer_SMS (?))))) -> value v_ReceivedAsp;

    v_NAS_RcvMsgContainer_SMS :=  v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.ul_NAS_TRANSPORT.nasMessage;

    v_NAS_RcvBitsMsgContainer_SMS := oct2bit(v_NAS_RcvMsgContainer_SMS.smsmessage);

    v_ExpSMS_CP_PDU := cr_CP_ACK_PDU (v_MO_TI_FromUE);

    f_SMS_CP_PDU_DecodeAndMatch(v_NAS_RcvBitsMsgContainer_SMS, v_ExpSMS_CP_PDU, "Test case 23.1.2", "Step 9C");

     //@siclog "Step 9" siclog@

    //Check: Does the UE send an UPLINK NAS TRANSPORT message containing SMS, matching the SMS sent in step 3?

    SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cr_SMS_UL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                               cr_NAS_MsgContainer_SMS (?))))) -> value v_ReceivedAsp;

    // extract SMS message container, decode SMS message and match it, and extract TPDU received

    // expected CP_PDU as above
    v_NAS_RcvMsgContainer_SMS :=  v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.ul_NAS_TRANSPORT.nasMessage;

    v_NAS_RcvBitsMsgContainer_SMS := oct2bit(v_NAS_RcvMsgContainer_SMS.smsmessage);

    v_RcvSMS_CP_PDU := f_SMS_CP_PDU_DecodeAndMatch(v_NAS_RcvBitsMsgContainer_SMS, v_ExpSMS_CP_PDU, "Test case 23.1.2", "Step 9");

    v_SMS_DELIVER_Rcvd := v_RcvSMS_CP_PDU.CP_DATA.cP_UserData.rP_PDU.RP_DATA_ul.rP_UserData.tP_PDU.SMS_DELIVER;
    // compare the TPDUs sent and received

    if (not (match (v_SMS_DELIVER_Sent, v_SMS_DELIVER_Rcvd))) {

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Loop backed TPDU does not match");

    }

    else {

      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 9");

    }

    // Note TI value used by the UE and set TI variables accordingly

    v_TI_Value := v_RcvSMS_CP_PDU.CP_DATA.transactionIdentifier.tI_Value;
    v_MO_TI_FromSS.tI_Flag := '1'B;

    v_MO_TI_FromSS.tI_Value := v_TI_Value;

    v_MO_TI_FromUE.tI_Flag := '0'B;

    v_MO_TI_FromUE.tI_Value := v_TI_Value;

    v_RpMsgRefRcvd :=  v_RcvSMS_CP_PDU.CP_DATA.cP_UserData.rP_PDU.RP_DATA_ul.rP_MessageReference;
    //@siclog "Step 9A" siclog@

    // The SS transmits a CP-ACK encapsulated in a DOWNLINK NAS TRANSPORT message.

    v_NAS_TxMessageContainer_SMS := cs_NAS_MsgContainer_SMS (f_SMS_PDU_Encvalue(cs_CP_ACK_PDU (v_MO_TI_FromSS)));

    SRB.send(cas_SRB2_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request (tsc_SHT_IntegrityProtected_Ciphered,

                                                 cs_SMS_DL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                          v_NAS_TxMessageContainer_SMS))));

    //@siclog "Step 9B" siclog@

    // The SS transmits a CP-DATA containing an RP-ACK RPDU encapsulated in an DOWNLINK NAS TRANSPORT message

    v_NAS_TxMessageContainer_SMS := cs_NAS_MsgContainer_SMS (f_SMS_PDU_Encvalue(cs_CP_DATA_PDU (v_MO_TI_FromSS,

                                                                                                cs_CP_UserData_RP_ACK_dl(v_RpMsgRefRcvd))));

    SRB.send(cas_SRB2_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request (tsc_SHT_IntegrityProtected_Ciphered,

                                                 cs_SMS_DL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                          v_NAS_TxMessageContainer_SMS))));

    //@siclog "Step 9C" siclog@

    // Check: Does the UE transmit a CP-ACK encapsulated in an UPLINK NAS TRANSPORT message?

    SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                  cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                    cr_SMS_UL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                             cr_NAS_MsgContainer_SMS (?))))) -> value v_ReceivedAsp;

    v_NAS_RcvMsgContainer_SMS :=  v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.ul_NAS_TRANSPORT.nasMessage;

    v_NAS_RcvBitsMsgContainer_SMS := oct2bit(v_NAS_RcvMsgContainer_SMS.smsmessage);

    v_ExpSMS_CP_PDU := cr_CP_ACK_PDU (v_MO_TI_FromUE);

    f_SMS_CP_PDU_DecodeAndMatch(v_NAS_RcvBitsMsgContainer_SMS, v_ExpSMS_CP_PDU, "Test case 23.1.2", "Step 9C");

    //@siclog "Steps 10-11" siclog@

    //Deactivate Test mode H

    f_EUTRA_Deactivate_TestMode(eutra_Cell1);

    //@siclog "Step 12" siclog@

    //The SS transmits an RRCConnectionRelease message.

    f_EUTRA_RRC_ConnectionRelease(eutra_Cell1);

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_Cell1, E1_IDLE, EPS_Only);

   }

}
After  change

  function f_TC_23_1_2_EUTRA() runs on EUTRA_PTC

  {

    var EUTRA_SecurityParams_Type v_AuthParams;

    var SRB_COMMON_IND v_ReceivedAsp;

    var NAS_MSG_Indication_Type v_NasInd;

    var NAS_MessageContainer v_NAS_RcvMsgContainer_SMS;

    var template (value) NAS_MessageContainer v_NAS_TxMessageContainer_SMS;

    var template CP_PDU_Type v_ExpSMS_CP_PDU;

    var bitstring v_NAS_RcvBitsMsgContainer_SMS;

    var octetstring v_NAS_RcvOctetMsgContainer_SMS;
    var B3_Type v_TI_Value;

    var TransactionIdentifier_Type v_MO_TI_FromSS;

    var TransactionIdentifier_Type v_MO_TI_FromUE;

    var O1_Type v_RpMsgRefRcvd;

    var SMS_DELIVER_Type v_SMS_DELIVER_Sent;

    var octetstring v_PRBS_SMS;

    var template (present) NAS_UL_Message_Type v_ControlPlaneServiceRequest;
    var template (value) NAS_MessageContainer v_NAS_TxMessageContainer_SMS_Step3;

    var integer v_ContainerLength;

    var integer v_TPDU_Start;

    var octetstring v_ReceivedTPDU;

    var octetstring v_SentTPDU;
    timer t_LoopDelay;

    if ((px_SMSTransport_CP_CIoT != true)){

      FatalError(__FILE__, __LINE__, "UE not configured correctly for this test case");

    }

    v_PRBS_SMS := f_GetN_OctetsFromPRBS (0, 123); // 123 fits with the requirement from 36.509

    //Initialise all cells, security and mobile parameters

    // specific message contents of SIB2 is added via CIOT attribute of the test case.

    f_EUTRA_Init(c1);

    //Create and configure Cell 1

    f_EUTRA_CellConfig_Def (eutra_Cell1);

    // The UE shall be in Loopback Activation state 3A-CP using the UE TEST LOOP MODE H

    f_EUTRA_Preamble(eutra_Cell1, STATE2A_TESTLOOP_ModeH);

    f_EUTRA_RbEst_CP(eutra_Cell1);

    f_EUTRA_TestBody_Set(true);

    //@siclog "Steps 1 - 2" siclog@

    //  The SS transmits a CLOSE UE TEST LOOP message to close the UE test loop mode for SMS transfer (2 transmissions; 60 sec delay).

    // The UE transmits a CLOSE UE TEST LOOP COMPLETE message to confirm that loopback is activated.

    f_EUTRA_CloseUE_TestLoopModeGH(eutra_Cell1, tsc_UE_TestLoopMode_TypeH, tsc_TestLoopModeGH_UplinkMode_NAS, 2, 60);

    t_LoopDelay.start( f_EUTRA_SetTimerToleranceMin (eutra_Cell1, nonProtocolTimer, 60.0));

    //@siclog "Step 3" siclog@

    // The SS transmits a DOWNLINK NAS TRANSPORT message containing downlink user data (SMS).

    v_AuthParams := f_EUTRA_Security_Get();

    v_SMS_DELIVER_Sent := valueof(cs_SMS_DELIVER_IoT (v_PRBS_SMS)); // data TPDU with random data

    v_NAS_TxMessageContainer_SMS_Step3 := cs_NAS_MsgContainer_SMS (f_SMS_PDU_Encvalue(cs_CP_DATA_PDU (cs_MT_TI0_FromSS,               

                                                                                                cs_CP_UserData_DELIVER_IoT(v_SMS_DELIVER_Sent)))); // data TPDU with random data

    SRB.send(cas_SRB1_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request (tsc_SHT_IntegrityProtected_Ciphered,

                                                 cs_SMS_DL_NAS_Transport (tsc_SHT_NoSecurityProtection, v_NAS_TxMessageContainer_SMS_Step3))));

    //@siclog "Step 3A" siclog@

    // The UE transmits a CP-ACK encapsulated in an UPLINK NAS TRANSPORT message.

    SRB.receive(car_SRB1_NasPdu_IND(eutra_Cell1,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cr_SMS_UL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                               cr_NAS_MsgContainer_SMS (?) )))) -> value v_ReceivedAsp;

    v_NAS_RcvMsgContainer_SMS := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.ul_NAS_TRANSPORT.nasMessage;

    v_NAS_RcvBitsMsgContainer_SMS := oct2bit(v_NAS_RcvMsgContainer_SMS.smsmessage);

    v_ExpSMS_CP_PDU := cr_CP_ACK_PDU (cr_MT_TI0_FromUE);

    f_SMS_CP_PDU_DecodeAndMatch(v_NAS_RcvBitsMsgContainer_SMS, v_ExpSMS_CP_PDU, "Test Case 23.1.2", "Step 3A");

    //@siclog "Step 3B" siclog@

    //Check: Does the UE transmit a CP-DATA containing an RP-ACK RPDU encapsulated in an UPLINK NAS TRANSPORT message?

    SRB.receive(car_SRB1_NasPdu_IND(eutra_Cell1,

                                  cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                    cr_SMS_UL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                             cr_NAS_MsgContainer_SMS (?))))) -> value v_ReceivedAsp;

    // Store procedure transaction id to be used in SS responses.

    // needs to be decoded with Decvalue !!

    v_NAS_RcvMsgContainer_SMS := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.ul_NAS_TRANSPORT.nasMessage;

    v_NAS_RcvBitsMsgContainer_SMS := oct2bit(v_NAS_RcvMsgContainer_SMS.smsmessage);

    v_ExpSMS_CP_PDU := cr_CP_DATA_PDU (cr_MT_TI0_FromUE, cr_CP_UserData_RP_ACK_ul);

    f_SMS_CP_PDU_DecodeAndMatch(v_NAS_RcvBitsMsgContainer_SMS, v_ExpSMS_CP_PDU, "Test Case 23.1.2", "Step 3B");

    //@siclog "Step 3C" siclog@

    //The SS transmits a CP-ACK encapsulated in a DOWNLINK NAS TRANSPORT message to the UE.

    v_NAS_TxMessageContainer_SMS := cs_NAS_MsgContainer_SMS (f_SMS_PDU_Encvalue(cs_CP_ACK_PDU (cs_MT_TI0_FromSS)));

    SRB.send(cas_SRB1_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request (tsc_SHT_IntegrityProtected_Ciphered,

                                                 cs_SMS_DL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                          v_NAS_TxMessageContainer_SMS))));

    //@siclog "Step 4" siclog@

    //The SS transmits an RRCConnectionRelease message.

    f_EUTRA_RRC_ConnectionRelease ( eutra_Cell1);

    //@siclog "Step 5" siclog@

    //Wait for the time set in the CLOSE UE TEST LOOP to expire. => 60 seconds

    t_LoopDelay.timeout;

    //@siclog "Step 6" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest message?

    f_EUTRA_RRC_ConnectionRequest_Def(eutra_Cell1);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    //@siclog "Step 7" siclog@

    //SS transmits an RRCConnectionSetup message.

    f_EUTRA_RRC_ConnectionSetup_Def(eutra_Cell1);

    //@siclog "Step 8" siclog@

    //Check: Does the UE transmit an RRCConnectionSetupComplete message and a CONTROL PLANE SERVICE REQUEST message, data service type="mobile originating request", integrity protected and partially ciphered and including the SMS in the NAS message container IE?

    v_ControlPlaneServiceRequest := cr_CONTROL_PLANE_SERVICE_REQUEST(v_AuthParams.KSIasme, -, cr_NAS_MsgContainer_SMS_CPSR (?));  

    v_NasInd := f_EUTRA_RRCConnectionSetupComplete_Def(eutra_Cell1,

                                                       cr_508_RRCConnectionSetupComplete(tsc_RRC_TI_Def, ?),

                                                       cr_NAS_Indication(tsc_SHT_IntegrityProtected_PartiallyCiphered,

                                                                         v_ControlPlaneServiceRequest));

    // extract SMS message container and extract TPDU received

    v_NAS_RcvMsgContainer_SMS :=  v_NasInd.Pdu.Msg.cONTROL_PLANE_SERVICE_REQUEST.nasMessage;

    v_NAS_RcvBitsMsgContainer_SMS := oct2bit(v_NAS_RcvMsgContainer_SMS.smsmessage);

   v_NAS_RcvOctetMsgContainer_SMS := bit2oct(v_NAS_RcvBitsMsgContainer_SMS);

    v_ContainerLength := lengthof(v_NAS_RcvOctetMsgContainer_SMS);

    v_TPDU_Start := 11;   //Fixed length of 11 bytes until TPDU as in cs_RP_DATA_dl_DELIVER_IoT

    v_ReceivedTPDU := substr(v_NAS_RcvOctetMsgContainer_SMS, v_TPDU_Start, v_ContainerLength - v_TPDU_Start); //Extract only lopbacked TPDU

    v_SentTPDU := substr(v_NAS_TxMessageContainer_SMS_Step3.smsmessage, v_TPDU_Start, v_ContainerLength - v_TPDU_Start);  //Extract only sent TPDU
    // compare the TPDUs sent and received

    if (not (match (v_SentTPDU, v_ReceivedTPDU))) {

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Loop backed TPDU does not match");

    }

    else {

      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    }

    // Note TI value used by the UE and set TI variables accordingly

    v_TI_Value := substr(v_NAS_RcvBitsMsgContainer_SMS, 1, 3);
    v_MO_TI_FromSS.tI_Flag := '1'B;

    v_MO_TI_FromSS.tI_Value := v_TI_Value;

    v_MO_TI_FromUE.tI_Flag := '0'B;

    v_MO_TI_FromUE.tI_Value := v_TI_Value;

    v_RpMsgRefRcvd := substr(v_NAS_RcvOctetMsgContainer_SMS, 4, 1);
    //@siclog "Step 8A" siclog@

    //The SS transmits a SERVICE ACCEPT message.

     SRB.send(cas_SRB1_NasPdu_REQ(eutra_Cell1, cs_TimingInfo_Now, cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, cs_SERVICE_ACCEPT)));

    //@siclog "Step 8B" siclog@

    // The SS transmits a CP-ACK encapsulated in a DOWNLINK NAS TRANSPORT message.

    v_NAS_TxMessageContainer_SMS := cs_NAS_MsgContainer_SMS (f_SMS_PDU_Encvalue(cs_CP_ACK_PDU (v_MO_TI_FromSS)));

    SRB.send(cas_SRB1_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request (tsc_SHT_IntegrityProtected_Ciphered,

                                                 cs_SMS_DL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                          v_NAS_TxMessageContainer_SMS))));

    //@siclog "Step 8C" siclog@

    // The SS transmits a CP-DATA containing an RP-ACK RPDU encapsulated in an DOWNLINK NAS TRANSPORT message

    v_NAS_TxMessageContainer_SMS := cs_NAS_MsgContainer_SMS (f_SMS_PDU_Encvalue(cs_CP_DATA_PDU (v_MO_TI_FromSS,

                                                                                                cs_CP_UserData_RP_ACK_dl(v_RpMsgRefRcvd))));

    SRB.send(cas_SRB1_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request (tsc_SHT_IntegrityProtected_Ciphered,

                                                 cs_SMS_DL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                          v_NAS_TxMessageContainer_SMS))));

    //@siclog "Step 8D" siclog@

    // Check: Does the UE transmit a CP-ACK encapsulated in an UPLINK NAS TRANSPORT message?

    SRB.receive(car_SRB1_NasPdu_IND(eutra_Cell1,

                                  cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                    cr_SMS_UL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                             cr_NAS_MsgContainer_SMS (?))))) -> value v_ReceivedAsp;

    v_NAS_RcvMsgContainer_SMS :=  v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.ul_NAS_TRANSPORT.nasMessage;

    v_NAS_RcvBitsMsgContainer_SMS := oct2bit(v_NAS_RcvMsgContainer_SMS.smsmessage);

    v_ExpSMS_CP_PDU := cr_CP_ACK_PDU (v_MO_TI_FromUE);

    f_SMS_CP_PDU_DecodeAndMatch(v_NAS_RcvBitsMsgContainer_SMS, v_ExpSMS_CP_PDU, "Test case 23.1.2", "Step 9C");

     //@siclog "Step 9" siclog@

    //Check: Does the UE send an UPLINK NAS TRANSPORT message containing SMS, matching the SMS sent in step 3?

    SRB.receive(car_SRB1_NasPdu_IND(eutra_Cell1,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cr_SMS_UL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                               cr_NAS_MsgContainer_SMS (?))))) -> value v_ReceivedAsp;

    // extract SMS message container and extract TPDU received

    v_NAS_RcvMsgContainer_SMS := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.ul_NAS_TRANSPORT.nasMessage;

    v_NAS_RcvBitsMsgContainer_SMS := oct2bit(v_NAS_RcvMsgContainer_SMS.smsmessage);

    v_NAS_RcvOctetMsgContainer_SMS := bit2oct(v_NAS_RcvBitsMsgContainer_SMS);

    v_ContainerLength := lengthof(v_NAS_RcvOctetMsgContainer_SMS);

    v_TPDU_Start := 11;   //Fixed length of 11 bytes until TPDU as in cs_RP_DATA_dl_DELIVER_IoT

    v_ReceivedTPDU := substr(v_NAS_RcvOctetMsgContainer_SMS, v_TPDU_Start, v_ContainerLength - v_TPDU_Start);   //Extract only lopbacked TPDU
    // compare the TPDUs sent and received    

    if (not (match (v_SentTPDU, v_ReceivedTPDU))) {

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Loop backed TPDU does not match");

    }

    else {

      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 9");

    }

    // Note TI value used by the UE and set TI variables accordingly

    v_TI_Value := substr(v_NAS_RcvBitsMsgContainer_SMS, 1, 3);
    v_MO_TI_FromSS.tI_Flag := '1'B;

    v_MO_TI_FromSS.tI_Value := v_TI_Value;

    v_MO_TI_FromUE.tI_Flag := '0'B;

    v_MO_TI_FromUE.tI_Value := v_TI_Value;

    v_RpMsgRefRcvd := substr(v_NAS_RcvOctetMsgContainer_SMS, 4, 1);
    //@siclog "Step 9A" siclog@

    // The SS transmits a CP-ACK encapsulated in a DOWNLINK NAS TRANSPORT message.

    v_NAS_TxMessageContainer_SMS := cs_NAS_MsgContainer_SMS (f_SMS_PDU_Encvalue(cs_CP_ACK_PDU (v_MO_TI_FromSS)));

    SRB.send(cas_SRB1_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request (tsc_SHT_IntegrityProtected_Ciphered,

                                                 cs_SMS_DL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                          v_NAS_TxMessageContainer_SMS))));

    //@siclog "Step 9B" siclog@

    // The SS transmits a CP-DATA containing an RP-ACK RPDU encapsulated in an DOWNLINK NAS TRANSPORT message

    v_NAS_TxMessageContainer_SMS := cs_NAS_MsgContainer_SMS (f_SMS_PDU_Encvalue(cs_CP_DATA_PDU (v_MO_TI_FromSS,

                                                                                                cs_CP_UserData_RP_ACK_dl(v_RpMsgRefRcvd))));

    SRB.send(cas_SRB1_NasPdu_REQ(eutra_Cell1,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request (tsc_SHT_IntegrityProtected_Ciphered,

                                                 cs_SMS_DL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                          v_NAS_TxMessageContainer_SMS))));

    //@siclog "Step 9C" siclog@

    // Check: Does the UE transmit a CP-ACK encapsulated in an UPLINK NAS TRANSPORT message?

    SRB.receive(car_SRB1_NasPdu_IND(eutra_Cell1,

                                  cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                    cr_SMS_UL_NAS_Transport (tsc_SHT_NoSecurityProtection,

                                                                             cr_NAS_MsgContainer_SMS (?))))) -> value v_ReceivedAsp;

    v_NAS_RcvMsgContainer_SMS :=  v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.ul_NAS_TRANSPORT.nasMessage;

    v_NAS_RcvBitsMsgContainer_SMS := oct2bit(v_NAS_RcvMsgContainer_SMS.smsmessage);

    v_ExpSMS_CP_PDU := cr_CP_ACK_PDU (v_MO_TI_FromUE);

    f_SMS_CP_PDU_DecodeAndMatch(v_NAS_RcvBitsMsgContainer_SMS, v_ExpSMS_CP_PDU, "Test case 23.1.2", "Step 9C");

    //@siclog "Steps 10-11" siclog@

    //Deactivate Test mode H

    f_EUTRA_Deactivate_TestMode_SRB1(eutra_Cell1);

    //@siclog "Step 12" siclog@

    //The SS transmits an RRCConnectionRelease message.

    f_EUTRA_RRC_ConnectionRelease(eutra_Cell1);

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_Cell1, E1_IDLE);

   }

}      
5. Execution Log Files

5.1 Spreadtrum UIX8910
The Spreadtrum UIX8910 UE passed this CIoT TC in LTE FDD band 8 on Anritsu Protocol Conformance Test System ME7834LA.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file

(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)


In the log file (in .txt / -html format) 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]
	R5s180xxx:   Supporting information for agreement of CIoT testcase 23.1.2
                          This archive comprises:

                        -  html and text format execution log files 




