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3. Correction to DL PDCP PDU handling
Change 1 – Correction to function ‘fl_EUTRA_SendAndReceiveDL_PDCP_PDU_OneCell’
	Function name
	fl_EUTRA_SendAndReceiveDL_PDCP_PDU_OneCell ()

	Reason for change
	The RLC ack for the loop backed UL data is timed in TC 7.1.3.11.x with a fixed time distance to the DL Data and if the UE is quick enough with the loop back after the data transmission and re-transmission cycles, the time gap can exceed the re-transmission timer of 80ms.

	Summary of change
	Reduce the time delay.

	TTCN module
	LTE-A\7_1\MAC_CA.ttcn

	MCC160 Comment
	


Before change

...
  /*
   * @desc      to Send and receive PDCP PDU in one cell
   * @param     p_TxCellId
   * @param     p_RxCellId
   * @param     p_SQN
   * @status    APPROVED (LTE_A)
   */
  function fl_EUTRA_SendAndReceiveDL_PDCP_PDU_OneCell(EUTRA_CellId_Type p_TxCellId,
                                                      EUTRA_CellId_Type p_RxCellId,
                                                      integer p_SQN) runs on EUTRA_PTC
  { //@sic R5s140498 sic@
    var MAC_SDU_Type v_EncodedRlcPdu1;
    var octetstring v_EncodedPdcpPdu;
    var integer v_Nack_Count := 0;
    var SubFrameTiming_Type v_SubFrameInfo, v_SubFrameInfo2, v_SubFrameInfo3;
    var Dl_Bandwidth_Type v_DL_Bandwidth := f_EUTRA_CellInfo_GetDL_ChBandwidth(p_TxCellId);
    timer t_Watchdog := 5.0;
    // Configure for explicit grant in DL
    f_EUTRA_SS_CommonCellConfig(p_TxCellId, cas_CcchDcchDtchDL_Config_REQ(p_TxCellId,
                                                                         cs_TimingInfo_Now,
                                                                         cs_DciDLInfo_Explicit(cs_DciDlInfoExplicit(6,
                                                                                                                    dci_1A,
                                                                                                                    ra_2_Localised,
                                                                                                                    1,
                                                                                                                    5)))); // p_FirstRbIndex =5
    //@siclog "Step 1" siclog@
    // Send DL MAC PDU
    // PDCP SDU =36B => PDCP PDU =38 Bytes => RLC AM PDU =40 Bytes => MAC PDU =1BH +40 B Payload=41B=328
    v_EncodedPdcpPdu:= f_PDCP_PDU_Encvalue(cs_PDCP_PDU_LongSN(cs_PDCP_DataPdu_LongSN(int2bit(p_SQN, 12), crs_PDCP_SDU_36B)));
    v_EncodedRlcPdu1 := f_RLC_PDU_Encvalue(cs_RLC_AMD_1PDU(tsc_NoPoll, int2bit(p_SQN, 10), v_EncodedPdcpPdu));
    v_SubFrameInfo := f_EUTRA_GetNextSendOccasion(p_TxCellId);
    v_SubFrameInfo2 := f_EUTRA_TimingInfoAdd(v_SubFrameInfo, 100) ; //100 ms in future to configure back the DL grant as normal
    //@sic R5s140531 sic@
    v_SubFrameInfo3 := f_EUTRA_TimingInfoAdd(v_SubFrameInfo, 110) ; //110 ms in future for status PDU transmission
    DRB.send(cas_DRB_COMMOM_REQ_MAC_PDU(p_TxCellId,
                                        tsc_RbId_DRB1,
                                        cs_TimingInfo(v_SubFrameInfo.SFN.Number, v_SubFrameInfo.Subframe.Number),
                                        cs_MAC_PDUList_1(cs_MAC_PDU_NoPadding_RLCPDU_LCID(tsc_LchId_DRB1, v_EncodedRlcPdu1))));
    f_EUTRA_SS_CommonCellConfig(p_TxCellId,
                                cas_CcchDcchDtchDL_Config_REQ(p_TxCellId,
                                                              cs_TimingInfo(v_SubFrameInfo2.SFN.Number, v_SubFrameInfo2.Subframe.Number),
                                                              cs_DciDLInfo_Auto(cs_DciInfo_CcchDcchDtchDL(v_DL_Bandwidth))));
    t_Watchdog.start;
    //@siclog "Step 2" siclog@
    SYSIND.receive(car_UL_HARQ_IND(p_RxCellId, ?, nack));
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    //@siclog "Step 3" siclog@
    // MAC PDU retransmision automatically performed by SS
    //@siclog "Step 4" siclog@
    alt {
      [] SYSIND.receive(car_UL_HARQ_IND(p_RxCellId, ?, ack))
        {
          f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "HARQ ACK Received");
        }
      [v_Nack_Count<3] SYSIND.receive(car_UL_HARQ_IND(p_RxCellId, ?, nack))
        {
          v_Nack_Count := v_Nack_Count +1;
          repeat;
        }
      [] t_Watchdog.timeout
        {
          f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 4: UE did not send HARQ ACK");
        }
    }
    //@siclog "Step5" siclog@
    //Taken care by SS
    //@siclog "Step 6" siclog@
    // Send UL Grant automatically taken care of
    //@siclog "Step 7" siclog@
    t_Watchdog.start;
    DRB.receive(car_DRB_COMMON_IND_RLC_PDUList(p_RxCellId,
                                               tsc_RbId_DRB1,
                                               cr_TimingInfo_Any,
                                               {cr_RLC_AMD_1PDU(?, int2bit(p_SQN, 10), v_EncodedPdcpPdu)}));
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Loop Back PDU");
    t_Watchdog.stop;
    // Send RLC Status PDU
    //@sic R5s140531 sic@
    f_RLC_Status_PDU_Tx(tsc_LchId_DRB1, p_SQN + 1, p_TxCellId, cs_TimingInfo(v_SubFrameInfo3.SFN.Number, v_SubFrameInfo3.Subframe.Number)); //Change 1
    SYSIND.receive ( car_UL_HARQ_IND (p_RxCellId, ?, ack ));//Change 2
  }    
...
After change

...
  /*
   * @desc      to Send and receive PDCP PDU in one cell
   * @param     p_TxCellId
   * @param     p_RxCellId
   * @param     p_SQN
   * @status    APPROVED (LTE_A)
   */
  function fl_EUTRA_SendAndReceiveDL_PDCP_PDU_OneCell(EUTRA_CellId_Type p_TxCellId,
                                                      EUTRA_CellId_Type p_RxCellId,
                                                      integer p_SQN) runs on EUTRA_PTC
  { //@sic R5s140498 sic@
    var MAC_SDU_Type v_EncodedRlcPdu1;
    var octetstring v_EncodedPdcpPdu;
    var integer v_Nack_Count := 0;
    var SubFrameTiming_Type v_SubFrameInfo, v_SubFrameInfo2, v_SubFrameInfo3;
    var Dl_Bandwidth_Type v_DL_Bandwidth := f_EUTRA_CellInfo_GetDL_ChBandwidth(p_TxCellId);
    timer t_Watchdog := 5.0;
    // Configure for explicit grant in DL
    f_EUTRA_SS_CommonCellConfig(p_TxCellId, cas_CcchDcchDtchDL_Config_REQ(p_TxCellId,
                                                                         cs_TimingInfo_Now,
                                                                         cs_DciDLInfo_Explicit(cs_DciDlInfoExplicit(6,
                                                                                                                    dci_1A,
                                                                                                                    ra_2_Localised,
                                                                                                                    1,
                                                                                                                    5)))); // p_FirstRbIndex =5
    //@siclog "Step 1" siclog@
    // Send DL MAC PDU
    // PDCP SDU =36B => PDCP PDU =38 Bytes => RLC AM PDU =40 Bytes => MAC PDU =1BH +40 B Payload=41B=328
    v_EncodedPdcpPdu:= f_PDCP_PDU_Encvalue(cs_PDCP_PDU_LongSN(cs_PDCP_DataPdu_LongSN(int2bit(p_SQN, 12), crs_PDCP_SDU_36B)));
    v_EncodedRlcPdu1 := f_RLC_PDU_Encvalue(cs_RLC_AMD_1PDU(tsc_NoPoll, int2bit(p_SQN, 10), v_EncodedPdcpPdu));
    v_SubFrameInfo := f_EUTRA_GetNextSendOccasion(p_TxCellId);
    v_SubFrameInfo2 := f_EUTRA_TimingInfoAdd(v_SubFrameInfo, 90) ; //90 ms in future to configure back the DL grant as normal
    //@sic R5s140531 sic@
    v_SubFrameInfo3 := f_EUTRA_TimingInfoAdd(v_SubFrameInfo, 100) ; //100 ms in future for status PDU transmission
    DRB.send(cas_DRB_COMMOM_REQ_MAC_PDU(p_TxCellId,
                                        tsc_RbId_DRB1,
                                        cs_TimingInfo(v_SubFrameInfo.SFN.Number, v_SubFrameInfo.Subframe.Number),
                                        cs_MAC_PDUList_1(cs_MAC_PDU_NoPadding_RLCPDU_LCID(tsc_LchId_DRB1, v_EncodedRlcPdu1))));
    f_EUTRA_SS_CommonCellConfig(p_TxCellId,
                                cas_CcchDcchDtchDL_Config_REQ(p_TxCellId,
                                                              cs_TimingInfo(v_SubFrameInfo2.SFN.Number, v_SubFrameInfo2.Subframe.Number),
                                                              cs_DciDLInfo_Auto(cs_DciInfo_CcchDcchDtchDL(v_DL_Bandwidth))));
    t_Watchdog.start;
    //@siclog "Step 2" siclog@
    SYSIND.receive(car_UL_HARQ_IND(p_RxCellId, ?, nack));
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    //@siclog "Step 3" siclog@
    // MAC PDU retransmision automatically performed by SS
    //@siclog "Step 4" siclog@
    alt {
      [] SYSIND.receive(car_UL_HARQ_IND(p_RxCellId, ?, ack))
        {
          f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "HARQ ACK Received");
        }
      [v_Nack_Count<3] SYSIND.receive(car_UL_HARQ_IND(p_RxCellId, ?, nack))
        {
          v_Nack_Count := v_Nack_Count +1;
          repeat;
        }
      [] t_Watchdog.timeout
        {
          f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 4: UE did not send HARQ ACK");
        }
    }
    //@siclog "Step5" siclog@
    //Taken care by SS
    //@siclog "Step 6" siclog@
    // Send UL Grant automatically taken care of
    //@siclog "Step 7" siclog@
    t_Watchdog.start;
    DRB.receive(car_DRB_COMMON_IND_RLC_PDUList(p_RxCellId,
                                               tsc_RbId_DRB1,
                                               cr_TimingInfo_Any,
                                               {cr_RLC_AMD_1PDU(?, int2bit(p_SQN, 10), v_EncodedPdcpPdu)}));
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Loop Back PDU");
    t_Watchdog.stop;
    // Send RLC Status PDU
    //@sic R5s140531 sic@
    f_RLC_Status_PDU_Tx(tsc_LchId_DRB1, p_SQN + 1, p_TxCellId, cs_TimingInfo(v_SubFrameInfo3.SFN.Number, v_SubFrameInfo3.Subframe.Number)); //Change 1
    SYSIND.receive ( car_UL_HARQ_IND (p_RxCellId, ?, ack ));//Change 2
  }

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

	Reason for change
	See change 1 above. 

	Summary of change
	Reduce the time delay.

	TTCN module
	\LTE_A\7_1\MAC_CA.ttcn

	MCC160 Comment
	


Before change

...
  /*
   * @desc      to Send and receive PDCP PDU in two cell
   * @param     p_PCellId
   * @param     p_SCellId
   * @param     p_SQNStart
   * @param     p_HARQProcess
   * @param     p_RLCsn
   * @status    APPROVED (LTE_A)
   */
  function fl_EUTRA_SendAndReceiveDL_PDCP_PDU_TwoCell(EUTRA_CellId_Type p_PCellId,
                                                      EUTRA_CellId_Type p_SCellId,
                                                      integer p_SQNStart,
                                                      integer p_HARQProcess,
                                                      integer p_RLCsn) runs on EUTRA_PTC
  {//@sic R5s140498 sic@
    var MAC_SDU_Type v_EncodedRlcPdu1;
    var MAC_SDU_Type v_EncodedRlcPdu2;
    var integer v_Nack_Count := 0;
    var integer v_Ack_Count := 0;
    var integer v_SQN := p_SQNStart;
    var SubFrameTiming_Type v_SubFrameInfo, v_SubFrameInfo2, v_SubFrameInfo3;
    var octetstring v_EncodedPdcpPdu1, v_EncodedPdcpPdu2;
    var Dl_Bandwidth_Type v_DL_Bandwidth := f_EUTRA_CellInfo_GetDL_ChBandwidth(p_PCellId);
    timer t_Watchdog := 5.0;
    //@siclog "Step 1" siclog@
    // Send DL MAC PDU
    // PDCP SDU =36B => PDCP PDU =38 Bytes => RLC AM PDU =40 Bytes => MAC PDU =1BH +40 B Payload=41B=328
    v_EncodedPdcpPdu1 := f_PDCP_PDU_Encvalue(cs_PDCP_PDU_LongSN(cs_PDCP_DataPdu_LongSN(int2bit(v_SQN,12), crs_PDCP_SDU_36B)));
    v_EncodedRlcPdu1 := f_RLC_PDU_Encvalue(cs_RLC_AMD_1PDU(tsc_NoPoll,
                                                           int2bit(v_SQN,10),
                                                           v_EncodedPdcpPdu1 ));
    v_SQN := v_SQN + 1;
    v_EncodedPdcpPdu2:=f_PDCP_PDU_Encvalue(cs_PDCP_PDU_LongSN(cs_PDCP_DataPdu_LongSN(int2bit(v_SQN,12), crs_PDCP_SDU_36B1)));
    v_EncodedRlcPdu2 := f_RLC_PDU_Encvalue(cs_RLC_AMD_1PDU(tsc_NoPoll,
                                                           int2bit(v_SQN,10),
                                                           v_EncodedPdcpPdu2 ));
    f_EUTRA_SS_CommonCellConfig(p_PCellId, cas_CcchDcchDtchDL_Config_REQ(p_PCellId,
                                                                         cs_TimingInfo_Now,
                                                                         cs_DciDLInfo_Explicit(cs_DciDlInfoExplicit(6,
                                                                                                                    dci_1A,
                                                                                                                    ra_2_Localised,
                                                                                                                    1,
                                                                                                                    5)))); // p_FirstRbIndex =5
    f_EUTRA_SS_CommonCellConfig(p_SCellId, cas_CcchDcchDtchDL_Config_REQ(p_SCellId,
                                                                         cs_TimingInfo_Now,
                                                                         cs_DciDLInfo_Explicit(cs_DciDlInfoExplicit(6,
                                                                                                                    dci_1A,
                                                                                                                    ra_2_Localised,
                                                                                                                    1,
                                                                                                                    5)))); // p_FirstRbIndex =5
    // Scehdule one MAC PDU each on each Active Cell in same TTI
    v_SubFrameInfo := f_EUTRA_GetNextSendOccasion(p_PCellId); //
    v_SubFrameInfo2 := f_EUTRA_TimingInfoAdd(v_SubFrameInfo,100) ; //100 ms in future to configure back the DL grant as normal
    //@sic R5s140531 sic@
    v_SubFrameInfo3 := f_EUTRA_TimingInfoAdd(v_SubFrameInfo,110) ; //110 ms in future for status PDU transmission
    DRB.send(cas_DRB_COMMOM_REQ_MAC_PDU(p_PCellId,
                                        tsc_RbId_DRB1,
                                        cs_TimingInfo(v_SubFrameInfo.SFN.Number, v_SubFrameInfo.Subframe.Number),
                                        cs_MAC_PDUList_1(cs_MAC_PDU_NoPadding_RLCPDU_LCID(tsc_LchId_DRB1, v_EncodedRlcPdu1)),
                                        cs_HarqProcessAssignment_Specific(p_HARQProcess)));
    DRB.send(cas_DRB_COMMOM_REQ_MAC_PDU(p_SCellId,
                                        tsc_RbId_DRB1,
                                        cs_TimingInfo(v_SubFrameInfo.SFN.Number, v_SubFrameInfo.Subframe.Number),
                                        cs_MAC_PDUList_1(cs_MAC_PDU_NoPadding_RLCPDU_LCID(tsc_LchId_DRB1, v_EncodedRlcPdu2)),
                                        cs_HarqProcessAssignment_Specific(p_HARQProcess)));
    f_EUTRA_SS_CommonCellConfig(p_PCellId,
                                cas_CcchDcchDtchDL_Config_REQ(p_PCellId,
                                                              cs_TimingInfo(v_SubFrameInfo2.SFN.Number, v_SubFrameInfo2.Subframe.Number),
                                                              cs_DciDLInfo_Auto(cs_DciInfo_CcchDcchDtchDL(v_DL_Bandwidth))));
    f_EUTRA_SS_CommonCellConfig(p_SCellId,
                                cas_CcchDcchDtchDL_Config_REQ(p_SCellId,
                                                              cs_TimingInfo(v_SubFrameInfo2.SFN.Number, v_SubFrameInfo2.Subframe.Number),
                                                              cs_DciDLInfo_Auto(cs_DciInfo_CcchDcchDtchDL(v_DL_Bandwidth))));
    t_Watchdog.start;
...

After change

...
  /*
   * @desc      to Send and receive PDCP PDU in two cell
   * @param     p_PCellId
   * @param     p_SCellId
   * @param     p_SQNStart
   * @param     p_HARQProcess
   * @param     p_RLCsn
   * @status    APPROVED (LTE_A)
   */
  function fl_EUTRA_SendAndReceiveDL_PDCP_PDU_TwoCell(EUTRA_CellId_Type p_PCellId,
                                                      EUTRA_CellId_Type p_SCellId,
                                                      integer p_SQNStart,
                                                      integer p_HARQProcess,
                                                      integer p_RLCsn) runs on EUTRA_PTC
  {//@sic R5s140498 sic@
    var MAC_SDU_Type v_EncodedRlcPdu1;
    var MAC_SDU_Type v_EncodedRlcPdu2;
    var integer v_Nack_Count := 0;
    var integer v_Ack_Count := 0;
    var integer v_SQN := p_SQNStart;
    var SubFrameTiming_Type v_SubFrameInfo, v_SubFrameInfo2, v_SubFrameInfo3;
    var octetstring v_EncodedPdcpPdu1, v_EncodedPdcpPdu2;
    var Dl_Bandwidth_Type v_DL_Bandwidth := f_EUTRA_CellInfo_GetDL_ChBandwidth(p_PCellId);
    timer t_Watchdog := 5.0;
    //@siclog "Step 1" siclog@
    // Send DL MAC PDU
    // PDCP SDU =36B => PDCP PDU =38 Bytes => RLC AM PDU =40 Bytes => MAC PDU =1BH +40 B Payload=41B=328
    v_EncodedPdcpPdu1 := f_PDCP_PDU_Encvalue(cs_PDCP_PDU_LongSN(cs_PDCP_DataPdu_LongSN(int2bit(v_SQN,12), crs_PDCP_SDU_36B)));
    v_EncodedRlcPdu1 := f_RLC_PDU_Encvalue(cs_RLC_AMD_1PDU(tsc_NoPoll,
                                                           int2bit(v_SQN,10),
                                                           v_EncodedPdcpPdu1 ));
    v_SQN := v_SQN + 1;
    v_EncodedPdcpPdu2:=f_PDCP_PDU_Encvalue(cs_PDCP_PDU_LongSN(cs_PDCP_DataPdu_LongSN(int2bit(v_SQN,12), crs_PDCP_SDU_36B1)));
    v_EncodedRlcPdu2 := f_RLC_PDU_Encvalue(cs_RLC_AMD_1PDU(tsc_NoPoll,
                                                           int2bit(v_SQN,10),
                                                           v_EncodedPdcpPdu2 ));
    f_EUTRA_SS_CommonCellConfig(p_PCellId, cas_CcchDcchDtchDL_Config_REQ(p_PCellId,
                                                                         cs_TimingInfo_Now,
                                                                         cs_DciDLInfo_Explicit(cs_DciDlInfoExplicit(6,
                                                                                                                    dci_1A,
                                                                                                                    ra_2_Localised,
                                                                                                                    1,
                                                                                                                    5)))); // p_FirstRbIndex =5
    f_EUTRA_SS_CommonCellConfig(p_SCellId, cas_CcchDcchDtchDL_Config_REQ(p_SCellId,
                                                                         cs_TimingInfo_Now,
                                                                         cs_DciDLInfo_Explicit(cs_DciDlInfoExplicit(6,
                                                                                                                    dci_1A,
                                                                                                                    ra_2_Localised,
                                                                                                                    1,
                                                                                                                    5)))); // p_FirstRbIndex =5
    // Scehdule one MAC PDU each on each Active Cell in same TTI
    v_SubFrameInfo := f_EUTRA_GetNextSendOccasion(p_PCellId); //
    v_SubFrameInfo2 := f_EUTRA_TimingInfoAdd(v_SubFrameInfo,90) ; //90 ms in future to configure back the DL grant as normal
    //@sic R5s140531 sic@
    v_SubFrameInfo3 := f_EUTRA_TimingInfoAdd(v_SubFrameInfo,100) ; //100 ms in future for status PDU transmission
    DRB.send(cas_DRB_COMMOM_REQ_MAC_PDU(p_PCellId,
                                        tsc_RbId_DRB1,
                                        cs_TimingInfo(v_SubFrameInfo.SFN.Number, v_SubFrameInfo.Subframe.Number),
                                        cs_MAC_PDUList_1(cs_MAC_PDU_NoPadding_RLCPDU_LCID(tsc_LchId_DRB1, v_EncodedRlcPdu1)),
                                        cs_HarqProcessAssignment_Specific(p_HARQProcess)));
    DRB.send(cas_DRB_COMMOM_REQ_MAC_PDU(p_SCellId,
                                        tsc_RbId_DRB1,
                                        cs_TimingInfo(v_SubFrameInfo.SFN.Number, v_SubFrameInfo.Subframe.Number),
                                        cs_MAC_PDUList_1(cs_MAC_PDU_NoPadding_RLCPDU_LCID(tsc_LchId_DRB1, v_EncodedRlcPdu2)),
                                        cs_HarqProcessAssignment_Specific(p_HARQProcess)));
    f_EUTRA_SS_CommonCellConfig(p_PCellId,
                                cas_CcchDcchDtchDL_Config_REQ(p_PCellId,
                                                              cs_TimingInfo(v_SubFrameInfo2.SFN.Number, v_SubFrameInfo2.Subframe.Number),
                                                              cs_DciDLInfo_Auto(cs_DciInfo_CcchDcchDtchDL(v_DL_Bandwidth))));
    f_EUTRA_SS_CommonCellConfig(p_SCellId,
                                cas_CcchDcchDtchDL_Config_REQ(p_SCellId,
                                                              cs_TimingInfo(v_SubFrameInfo2.SFN.Number, v_SubFrameInfo2.Subframe.Number),
                                                              cs_DciDLInfo_Auto(cs_DciInfo_CcchDcchDtchDL(v_DL_Bandwidth))));
    t_Watchdog.start;
... 
