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1 Overview

This document lists all the changes needed to correct problems in the TTCN implementation of test case 7.1.11.1 which is part of the LTE_A test suite. Only essential changes to the TTCN are applied and documented in section 4.

With these changes applied the test case can be demonstrated to run with one or more LAA UEs 
(see section 6). Execution log files are provided as evidence. 
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3 Verification Test Summary

Test Case:
TC_7_1_11_1
Test Group:
/LTE_A_R10_R11/7_1/MAC_CA.ttcn

ATS Version:
iwd-TTCN3-B2013-03_D17wk37 + essential modifications.

System Simulator used:
Anritsu Protocol Conformance Test System ME7834LA
UE used:
Samsung Galaxy S8 Plus
Verification Status:
PASS
4 Corrections required for test case 7.1.11.1
4.1 Change 1
	Function name
	f_TC_7_1_11_1_EUTRA

	Reason for change
	As per Step 2, To send MAC PDU to UE  over LAA SCell ( Cell10, Transparent mode has been set in DL only. TTCN changes were made to ensure that MAC PDU is send and received from UE.

	Summary of change
	MAC PDU is sent and received in step 2 and 4. Transparent mode configured.

	TTCN module
	\LTE_A_PRO\7_1\MAC_A_PRO.ttcn

	MCC160 Comment
	


Before change
	  function f_TC_7_1_11_1_EUTRA() runs on EUTRA_PTC

  { /* L2/MAC

     * 7.1.11.1 : LAA transmits common control information in PDCCH scrambled with CC-RNTI

     */

    var EUTRA_FDD_TDD_Mode_Type v_EUTRA_FDD_TDD_Mode;

    var Dl_Bandwidth_Type v_Dl_Bandwidth;

    var PhysCellId v_PhysicalCellIdentity_Scell;

    var Frequency_IE_Type v_Frequency_IE_PCell;

    var Frequency_IE_Type v_Frequency_IE_Scell;

    var ChannelBandwidthDependency_Type v_ChBandDependency_PCell;

    var ChannelBandwidthDependency_Type v_ChBandDependency_Scell;

    var boolean v_UL_CA := false;

    var integer v_Arfcn_SCell;

    var SCell_DL_Bandwidth_Type v_SCell_DL_Bandwidth;

    var template (omit)  DedicatedSCell_UL_Configuration_Type v_DedicatedSCell_UL_Configuration := omit;

    var EUTRA_FDD_TDD_CellInfo_Type v_FDD_TDDInfo;

    var EUTRA_FDD_TDD_CellInfo_Type v_PCell_FDD_TDDInfo ; //@sic R5-169501 sic@

    var template(omit) TDD_Config v_TDD_Config := omit;  // omitted in FDD

    var template (omit) CommonSCell_UL_Configuration_Type v_CommonSCell_UL_Configuration := omit;

    var template (omit) DL_DCCH_Message v_RRCConnectionReconfiguration;

    var ChannelBandwidthDependency_Type v_ChannelBandwidthDependency;

    var EUTRA_CellSysInfo_Type v_EUTRA_CellSysInfo_Type;

    var SubFrameTiming_Type v_SubFrameInfo;

    var SubFrameTiming_Type v_SubFrameInfo2;

    var template (value) PUCCH_ConfigDedicated_v1020 v_PUCCH_ConfigDedicated;

    var template (value) CarrierFreqEUTRA v_CarrierFreq_Scell;

    //@sic R5-171366 sic@

    var template (omit)  LAA_SCellConfiguration_r13 v_LAA_SCellConfiguration := cs_508_LAA_SCellConfiguration;

    ///////////////////////////////////////////////////////////////////////////////////

    //      PREAMBLE

    //////////////////////////////////////////////////////////////////////////////////

    f_EUTRA_Init(c3);

    f_EUTRA_CA_InitCells({eutra_Cell1, eutra_Cell10}, CA_InterBand, c3);

    //Get cell dependant parameters

    v_PhysicalCellIdentity_Scell := f_EUTRA_CellInfo_GetPhyCellId(eutra_Cell10);

    v_Frequency_IE_Scell := f_EUTRA_CellInfo_GetFrequencyIEs(eutra_Cell10);

    v_ChBandDependency_Scell := f_EUTRA_BandDependentParam(v_Frequency_IE_Scell.DL_ChBandwidth,

                                                           v_Frequency_IE_Scell.UL_ChBandwidth);

    v_Frequency_IE_PCell := f_EUTRA_CellInfo_GetFrequencyIEs(eutra_Cell1);

    v_ChBandDependency_PCell := f_EUTRA_BandDependentParam(v_Frequency_IE_PCell.DL_ChBandwidth,

                                                           v_Frequency_IE_PCell.UL_ChBandwidth);

    //@sic R5-165892 sic@

    v_CarrierFreq_Scell :=  cs_CarrierFreqEUTRA(v_Frequency_IE_Scell.UL_DL_Earfcn.dl_CarrierFreq, v_Frequency_IE_Scell.UL_DL_Earfcn.ul_CarrierFreq);

    v_ChannelBandwidthDependency := f_EUTRA_BandDependentParam(v_Frequency_IE_Scell.DL_ChBandwidth,

                                                               v_Frequency_IE_Scell.UL_ChBandwidth);

    v_EUTRA_CellSysInfo_Type := f_EUTRA_CellInfo_GetSYSINFO(eutra_Cell10);

    //Set C-RNTI to be used in s-cell creation

    f_EUTRA_CellInfo_SetC_RNTI(eutra_Cell10, tsc_C_RNTI_Def);

    //Create and configure all cells

    f_EUTRA_CellConfig_Pcell_Def(eutra_Cell1);

    f_EUTRA_CellConfig_Scell(eutra_Cell10, Scell_Active);

    // bring UE to initial state

    f_EUTRA_Preamble(eutra_Cell1, STATE2A_TESTLOOP_ModeA);

    // creates cell and performs registration

    f_EUTRA_AS_CipheringAlgorithm_Set(eea0); // set null AS ciphering algorithm

    f_EUTRA_LoopBackActivation_State4_TA_Infinity_LB_NoScaling_DSR(eutra_Cell1, n8);

    f_Delay(0.660); // 600 ms previous time alignment timer

    // Go to state 4

    ///////////////////////////////////////////////////////////////////////////////////

    //      Test Body

    //////////////////////////////////////////////////////////////////////////////////

    f_EUTRA_TestBody_Set(true, layer2);

    f_EUTRA_SetCellPower(eutra_Cell10, tsc_ServingCellRS_EPRE);

    v_Dl_Bandwidth := f_EUTRA_CellInfo_GetDL_ChBandwidth(eutra_Cell1);

    v_EUTRA_FDD_TDD_Mode := f_EUTRA_CellInfo_GetFDD_TDD(eutra_Cell1);

    v_PCell_FDD_TDDInfo := f_EUTRA_CellInfo_GetFDD_TDD_Info (eutra_Cell1);

    v_FDD_TDDInfo := f_EUTRA_CellInfo_GetFDD_TDD_Info(eutra_Cell10);

    v_PhysicalCellIdentity_Scell := f_EUTRA_CellInfo_GetPhyCellId(eutra_Cell10);

    v_SCell_DL_Bandwidth := f_EUTRA_CellInfo_GetSCell_DL_ChBandwidth(eutra_Cell10);

    v_Arfcn_SCell := f_EUTRA_CellInfo_GetEARFCN_DL_r9(eutra_Cell10);

    v_PUCCH_ConfigDedicated  := cs_508_PUCCH_ConfigDedicated_v1020_2TX(cs_N1PUCCH_AN_CS_r10_FDD_1TX, cs_N1PUCCH_AN_CS_r10_FDD_2TX);

    f_EUTRA_SS_CommonCellConfig(eutra_Cell1, cas_CellConfig_PUCCH_Dedicated(eutra_Cell1,

                                                                            cs_TimingInfo_Now,

                                                                            v_PCell_FDD_TDDInfo.pucch_Config,

                                                                            v_PUCCH_ConfigDedicated));

    v_RRCConnectionReconfiguration := cs_508_RRCConnectionReconfiguration_SCell_AddModRelease(tsc_RRC_TI_Def,

                                                                                              cs_SCellToAddMod_r10(1,

                                                                                                                   v_PhysicalCellIdentity_Scell,

                                                                                                                   v_Arfcn_SCell,

                                                                                                                   cs_508_RadioResourceConfigCommonSCell_r10_DEFAULT(v_SCell_DL_Bandwidth,

                                                                                                                                                                     tsc_P_b_1Tx,

                                                                                                                                                                     v_CommonSCell_UL_Configuration,

                                                                                                                                                                     v_TDD_Config),

                                                                                                                   cs_RadioResourceConfigDedicatedSCell_r10(cs_PhysicalConfigDedicatedSCell_r10_DEFAULT(v_DedicatedSCell_UL_Configuration,-,v_LAA_SCellConfiguration ))),

                                                                                              v_PUCCH_ConfigDedicated,

                                                                                              -,

                                                                                              infinity_);

    //@siclog "Step 0A-0B" siclog@

    //Transmit RRCConnectionReconfiguration

    //Receive RRCConnectionReconfigurationComplete

    f_EUTRA_508RRC_AddMod_1Scell(eutra_Cell1,

                                 eutra_Cell10,

                                 1, //SCellIndex_r10

                                 //p_CA_Type @sic T3Q error sic@

                                 v_UL_CA, // UL CA desired,

                                 -, // C_RNTI     default        := tsc_C_RNTI_Def,

                                 omit, // MeasGapConfig omit, no gap,

                                 v_RRCConnectionReconfiguration); // Reconfig message omit

   // To stop UL Grant Transmision

    f_EUTRA_StopULGrantTransmission_PUCCH_Sync(eutra_Cell1, cs_TimingInfo_Now); //@sic R5s140693 sic@

    v_SubFrameInfo := f_EUTRA_GetNextSendOccasion(eutra_Cell1, 300); // 300 ms in future

    //@siclog "Step 1" siclog@

    // Send Scell Activation Command

    f_EUTRA_SS_CommonActivateScellConfig(eutra_Cell1, cas_ScellActivate_REQ(eutra_Cell1, tsc_Scell1_Activate,true, cs_TimingInfo(v_SubFrameInfo)));

    //@siclog "Step 2" siclog@

    v_SubFrameInfo := f_EUTRA_NB_TimingInfoAdd(v_SubFrameInfo, 200); // 200 ms later

    f_EUTRA_SS_CommonL1MacIndCtrlConfig (eutra_Cell10, cas_LAA_SubframeConfiguration_REQ(eutra_Cell10,tsc_LAA_SubframeConfiguration_Def,cs_TimingInfo(v_SubFrameInfo) ));

    DRB.send (cas_DRB_COMMON_REQ_PDCP_SDU (eutra_Cell10, tsc_RbId_DRB1, cs_TimingInfo(v_SubFrameInfo), cs_PDCP_SDUList_1 (crs_PDCP_SDU_16B)));
    //@siclog "Step 3" siclog@

    v_SubFrameInfo := f_EUTRA_NB_TimingInfoAdd(v_SubFrameInfo, 60); // 60 ms later

    // Preconfigure SS for UL Grant of 520 bits Nprb =12, Imcs=Itbs=2

    f_EUTRA_OneULGrantTransmission(eutra_Cell1,  cs_TimingInfo(v_SubFrameInfo), 2, 12);

    //@siclog "Step 4" siclog@

    DRB.receive (car_DRB_COMMON_IND_PDCP_SDUList (eutra_Cell1,

                                                  tsc_RbId_DRB1,

                                                  cr_TimingInfo_Any,

                                                  cr_PDCP_SDUList_1(crs_PDCP_SDU_16B)));
    // Send RLC Status PDU

    v_SubFrameInfo2 := f_EUTRA_NB_TimingInfoAdd(v_SubFrameInfo, 60); // 60 ms later

    f_RLC_Status_PDU_Tx(tsc_LchId_DRB1, 1, eutra_Cell1, cs_TimingInfo(v_SubFrameInfo2));

    //test body ends

    f_EUTRA_TestBody_Set(false);

    ///////////////////////////////////////////////////////////////////////////////////

    //      Postamble

    //////////////////////////////////////////////////////////////////////////////////

    // configure SS for default grant allocation

    f_EUTRA_StartDefULGrantTransmission(eutra_Cell1);

    // Release RRC Connection and Switch off

    f_EUTRA_Postamble(eutra_Cell1, E2_CONNECTED);

  }


After change
	    function f_TC_7_1_11_1_EUTRA() runs on EUTRA_PTC

  { /* L2/MAC

     * 7.1.11.1 : LAA transmits common control information in PDCCH scrambled with CC-RNTI

     */

    var EUTRA_FDD_TDD_Mode_Type v_EUTRA_FDD_TDD_Mode;

    var Dl_Bandwidth_Type v_Dl_Bandwidth;

    var PhysCellId v_PhysicalCellIdentity_Scell;

    var Frequency_IE_Type v_Frequency_IE_PCell;

    var Frequency_IE_Type v_Frequency_IE_Scell;

    var ChannelBandwidthDependency_Type v_ChBandDependency_PCell;

    var ChannelBandwidthDependency_Type v_ChBandDependency_Scell;

    var boolean v_UL_CA := false;

    var integer v_Arfcn_SCell;

    var SCell_DL_Bandwidth_Type v_SCell_DL_Bandwidth;

    var template (omit)  DedicatedSCell_UL_Configuration_Type v_DedicatedSCell_UL_Configuration := omit;

    var EUTRA_FDD_TDD_CellInfo_Type v_FDD_TDDInfo;

    var EUTRA_FDD_TDD_CellInfo_Type v_PCell_FDD_TDDInfo ; //@sic R5-169501 sic@

    var template(omit) TDD_Config v_TDD_Config := omit;  // omitted in FDD

    var template (omit) CommonSCell_UL_Configuration_Type v_CommonSCell_UL_Configuration := omit;

    var template (omit) DL_DCCH_Message v_RRCConnectionReconfiguration;

    var ChannelBandwidthDependency_Type v_ChannelBandwidthDependency;

    var EUTRA_CellSysInfo_Type v_EUTRA_CellSysInfo_Type;

    var SubFrameTiming_Type v_SubFrameInfo;

    var SubFrameTiming_Type v_SubFrameInfo2;

    var template (value) PUCCH_ConfigDedicated_v1020 v_PUCCH_ConfigDedicated;

    var template (value) CarrierFreqEUTRA v_CarrierFreq_Scell;

    //@sic R5-171366 sic@

    var template (omit)  LAA_SCellConfiguration_r13 v_LAA_SCellConfiguration := cs_508_LAA_SCellConfiguration;

    var octetstring v_EncodedPdcpPdu1;

    var MAC_SDU_Type v_EncodedRlcPdu1;
    ///////////////////////////////////////////////////////////////////////////////////

    //      PREAMBLE

    //////////////////////////////////////////////////////////////////////////////////

    f_EUTRA_Init(c3);

    f_EUTRA_CA_InitCells({eutra_Cell1, eutra_Cell10}, CA_InterBand, c3);

    //Get cell dependant parameters

    v_PhysicalCellIdentity_Scell := f_EUTRA_CellInfo_GetPhyCellId(eutra_Cell10);

    v_Frequency_IE_Scell := f_EUTRA_CellInfo_GetFrequencyIEs(eutra_Cell10);

    v_ChBandDependency_Scell := f_EUTRA_BandDependentParam(v_Frequency_IE_Scell.DL_ChBandwidth,

                                                           v_Frequency_IE_Scell.UL_ChBandwidth);

    v_Frequency_IE_PCell := f_EUTRA_CellInfo_GetFrequencyIEs(eutra_Cell1);

    v_ChBandDependency_PCell := f_EUTRA_BandDependentParam(v_Frequency_IE_PCell.DL_ChBandwidth,

                                                           v_Frequency_IE_PCell.UL_ChBandwidth);

    //@sic R5-165892 sic@

    v_CarrierFreq_Scell :=  cs_CarrierFreqEUTRA(v_Frequency_IE_Scell.UL_DL_Earfcn.dl_CarrierFreq, v_Frequency_IE_Scell.UL_DL_Earfcn.ul_CarrierFreq);

    v_ChannelBandwidthDependency := f_EUTRA_BandDependentParam(v_Frequency_IE_Scell.DL_ChBandwidth,

                                                               v_Frequency_IE_Scell.UL_ChBandwidth);

    v_EUTRA_CellSysInfo_Type := f_EUTRA_CellInfo_GetSYSINFO(eutra_Cell10);

    //Set C-RNTI to be used in s-cell creation

    f_EUTRA_CellInfo_SetC_RNTI(eutra_Cell10, tsc_C_RNTI_Def);

    //Create and configure all cells

    f_EUTRA_CellConfig_Pcell_Def(eutra_Cell1);

    f_EUTRA_CellConfig_Scell(eutra_Cell10, Scell_Active);

    // bring UE to initial state

    f_EUTRA_Preamble(eutra_Cell1, STATE2A_TESTLOOP_ModeA);

    // creates cell and performs registration

    f_EUTRA_AS_CipheringAlgorithm_Set(eea0); // set null AS ciphering algorithm

    f_EUTRA_LoopBackActivation_State4_TA_Infinity_LB_NoScaling_DSR(eutra_Cell1, n8);

    f_Delay(0.660); // 600 ms previous time alignment timer

    // Go to state 4

    ///////////////////////////////////////////////////////////////////////////////////

    //      Test Body

    //////////////////////////////////////////////////////////////////////////////////

    f_EUTRA_TestBody_Set(true, layer2);

    f_EUTRA_SetCellPower(eutra_Cell10, tsc_ServingCellRS_EPRE);

    v_Dl_Bandwidth := f_EUTRA_CellInfo_GetDL_ChBandwidth(eutra_Cell1);

    v_EUTRA_FDD_TDD_Mode := f_EUTRA_CellInfo_GetFDD_TDD(eutra_Cell1);

    v_PCell_FDD_TDDInfo := f_EUTRA_CellInfo_GetFDD_TDD_Info (eutra_Cell1);

    v_FDD_TDDInfo := f_EUTRA_CellInfo_GetFDD_TDD_Info(eutra_Cell10);

    v_PhysicalCellIdentity_Scell := f_EUTRA_CellInfo_GetPhyCellId(eutra_Cell10);

    v_SCell_DL_Bandwidth := f_EUTRA_CellInfo_GetSCell_DL_ChBandwidth(eutra_Cell10);

    v_Arfcn_SCell := f_EUTRA_CellInfo_GetEARFCN_DL_r9(eutra_Cell10);

    v_PUCCH_ConfigDedicated  := cs_508_PUCCH_ConfigDedicated_v1020_2TX(cs_N1PUCCH_AN_CS_r10_FDD_1TX, cs_N1PUCCH_AN_CS_r10_FDD_2TX);

    f_EUTRA_SS_CommonCellConfig(eutra_Cell1, cas_CellConfig_PUCCH_Dedicated(eutra_Cell1,

                                                                            cs_TimingInfo_Now,

                                                                            v_PCell_FDD_TDDInfo.pucch_Config,

                                                                            v_PUCCH_ConfigDedicated));                

    v_RRCConnectionReconfiguration := cs_508_RRCConnectionReconfiguration_SCell_AddModRelease(tsc_RRC_TI_Def,

                                                                                              cs_SCellToAddMod_r10(1,

                                                                                                                   v_PhysicalCellIdentity_Scell,

                                                                                                                   v_Arfcn_SCell,

                                                                                                                   cs_508_RadioResourceConfigCommonSCell_r10_DEFAULT(v_SCell_DL_Bandwidth,

                                                                                                                                                                     tsc_P_b_1Tx,

                                                                                                                                                                     v_CommonSCell_UL_Configuration,

                                                                                                                                                                     v_TDD_Config),

                                                                                                                   cs_RadioResourceConfigDedicatedSCell_r10(cs_PhysicalConfigDedicatedSCell_r10_DEFAULT(v_DedicatedSCell_UL_Configuration,-,v_LAA_SCellConfiguration ))),

                                                                                              v_PUCCH_ConfigDedicated,

                                                                                              -,

                                                                                              infinity_);       

    //@siclog "Step 0A-0B" siclog@

    //Transmit RRCConnectionReconfiguration

    //Receive RRCConnectionReconfigurationComplete

    f_EUTRA_508RRC_AddMod_1Scell(eutra_Cell1,

                                 eutra_Cell10,

                                 1, //SCellIndex_r10

                                 //p_CA_Type @sic T3Q error sic@

                                 v_UL_CA, // UL CA desired,

                                 -, // C_RNTI     default        := tsc_C_RNTI_Def,

                                 omit, // MeasGapConfig omit, no gap,

                                 v_RRCConnectionReconfiguration); // Reconfig message omit

   f_SS_Config1TM_DRB_NoMACHeader(eutra_Cell1, tsc_RbId_DRB1, cs_MAC_TestMode_NoHeaderManipulationDLOnly);               

   v_EncodedPdcpPdu1 := f_PDCP_PDU_Encvalue(cs_PDCP_PDU_LongSN(cs_PDCP_DataPdu_LongSN(int2bit(0,12), crs_PDCP_SDU_36B)));

    v_EncodedRlcPdu1 := f_RLC_AMD_1PDU_Encvalue(0, tsc_NoPoll, v_EncodedPdcpPdu1); 

   // To stop UL Grant Transmision

    f_EUTRA_StopULGrantTransmission_PUCCH_Sync(eutra_Cell1, cs_TimingInfo_Now); //@sic R5s140693 sic@

    v_SubFrameInfo := f_EUTRA_GetNextSendOccasion(eutra_Cell1, 300); // 300 ms in future

    //@siclog "Step 1" siclog@

    // Send Scell Activation Command

    f_EUTRA_SS_CommonActivateScellConfig(eutra_Cell1, cas_ScellActivate_REQ(eutra_Cell1, tsc_Scell1_Activate,true, cs_TimingInfo(v_SubFrameInfo)));

    //@siclog "Step 2" siclog@

    v_SubFrameInfo := f_EUTRA_NB_TimingInfoAdd(v_SubFrameInfo, 200); // 200 ms later

    f_EUTRA_SS_CommonL1MacIndCtrlConfig (eutra_Cell10, cas_LAA_SubframeConfiguration_REQ(eutra_Cell10,tsc_LAA_SubframeConfiguration_Def,cs_TimingInfo(v_SubFrameInfo) ));

    DRB.send (cas_DRB_COMMOM_REQ_MAC_PDU (eutra_Cell10, tsc_RbId_DRB1, cs_TimingInfo(v_SubFrameInfo), cs_MAC_PDUList_1 (cs_MAC_PDU_NoPadding_RLCPDU_LCID(tsc_LchId_DRB1, v_EncodedRlcPdu1))));
    //@siclog "Step 3" siclog@

    v_SubFrameInfo := f_EUTRA_NB_TimingInfoAdd(v_SubFrameInfo, 60); // 60 ms later

    // Preconfigure SS for UL Grant of 520 bits Nprb =12, Imcs=Itbs=2

    f_EUTRA_OneULGrantTransmission(eutra_Cell1,  cs_TimingInfo(v_SubFrameInfo), 2, 12);

    //@siclog "Step 4" siclog@

    DRB.receive (car_DRB_COMMON_IND_RLC_PDUList (eutra_Cell1, tsc_RbId_DRB1, ?, {cr_RLC_AMD_1PDU(?, int2bit (0,10),v_EncodedPdcpPdu1)}));
    // Send RLC Status PDU

    v_SubFrameInfo2 := f_EUTRA_NB_TimingInfoAdd(v_SubFrameInfo, 60); // 60 ms later

    f_RLC_Status_PDU_Tx(tsc_LchId_DRB1, 1, eutra_Cell1, cs_TimingInfo(v_SubFrameInfo2));

    //test body ends

    f_EUTRA_TestBody_Set(false);

    ///////////////////////////////////////////////////////////////////////////////////

    //      Postamble

    //////////////////////////////////////////////////////////////////////////////////

    // configure SS for default grant allocation

    f_EUTRA_StartDefULGrantTransmission(eutra_Cell1);

    // Release RRC Connection and Switch off

    f_EUTRA_Postamble(eutra_Cell1, E2_CONNECTED);

  }



5 Branches executed in test case 7.1.11.1
The test case implementation was executed with Integrity and ciphering enabled.

6 Execution Log Files

6.1 Samsung Galaxy S8 Plus
The Samsung Galaxy S8 Plus device passed this test case 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)
 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
7 References
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