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1. Overview

This document lists TTCN changes needed to correct issues in the ATS ‘iwd-TTCN3-B2017-06_D17wk51’ respectively in ATS ‘iwd-TTCN3-B2017-06_D18wk12’.
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3. Corrections to latency check function for CAT-M1
Change 1 – Correction to function ‘f_EUTRA_RRC_Procedure_Latency’
	Function name
	f_EUTRA_RRC_Procedure_Latency ()

	Reason for change
	1. The next send occasion always assigns the DL transmisson timing on subframe 8, the PDSCH results in subframe 0. This impacts a Half-Duplex UE, which cannot receive any Downlink Transmission before and after that  subframe in which the uplink transmission was scheduled. 

For example, when p_N=15, v_T2=16 and v_T0=8:

MPDCCH (( RRC Connection setup) transmisison at SFN=X, sf=8.
PDSCH (( RRC Connection setup) transmisison at SFN=X+1, sf=0.
1st UL grant is assigned at SFN=X+2 sf=4. PUSCH at SFN X+2, sf=8.
2nd UL grant is assigned at SFN=X+3, sf=2. PUSCH at SFN X+3, sf=6.
3rd UL grant is assigned at SFN=X+4, sf=0. PUSCH at SFN X+4, sf=4.
4th UL grant is assigned at SFN=X+4, sf=8. PUSCH at SFN X+5, sf=2.

But, UE can already schedule Scheduling Request [SR] for UL transmission (( RRC Connection setup complete) at SFN=X+2, sf=5, if SFN X+2 considered to be add SFN and applicable for Scheduling Request Transmission on PUCCH.

This results in UE not seeing the 1st UL grant assigned at SFN= X+2, sf=4 due to  Half-Duplex constraints..

Moreover, Testcase latency check considers the uplink grant assighnment v_T2 based on the v_T0 . But v_T0 is the subframe for MPDCCH transmisison and not PDSCH tranmsission for CAT-M testing
For example, when p_N=15, v_T2=16 and v_T0=0.
MPDCCH (( RRC Connection setup) transmisison at SFN=X, sf=8.
PDSCH (( RRC Connection setup) transmisison at SFN=X+1, sf=0.
1st UL grant is assigned at SFN=X+2 sf=6. PUSCH at SFN X+3, sf=0.
2nd UL grant is assigned at SFN=X+3, sf=4. PUSCH at SFN X+3, sf=8.
3rd UL grant is assigned at SFN=X+4, sf=2. PUSCH at SFN X+4, sf=6.
4th UL grant is assigned at SFN=X+5, sf=0. PUSCH at SFN X+5, sf=4.

RRC Connection setup complete can be sent by the UE  at SFN=X+3, sf=0

The control PDU for RRC Connection setup complete has to be sent at SFN X+3, sf=8.This results in UE not seeing the MPDCCH due to scheduled PUSCH at SFN X+3, sf=8 due  to  Half-Duplex constraints.

The current TTCN implementation is based on a grant cycle of 8 subframes which creates a conflict for p_N=15. See change 1 above (… assuming that change 1 is implemented and signalling is done with explicit timing and v_T0 points to PDSCH transmission). 

For example, when p_N=15, v_T2=16 and v_T0=1:

PDSCH (( RRC Connection Setup) transmission at SFN=X, sf=1.
1st UL grant is assigned at SFN=X+1, sf=7 . PUSCH at SFN X+2, sf=1.
2nd UL grant is assigned at SFN=X+2, sf=5. PUSCH at SFN X+2, sf=9.
3rd UL grant is assigned at SFN=X+3, sf=3. PUSCH at SFN X+3, sf=7.
4th UL grant is assigned at SFN=X+4, sf=1. PUSCH at SFN X+4, sf=5.

UL transmission (( RRC Connection Setup Complete) is scheduled by the UE at SFN=X+2, sf=1 and RLC control PDU is sent by SS on SFN=X+2, sf=8. 

This cannot be received by the UE due to the scheduled PUSCH at SFN X+2, sf=9 and the Half-Duplex constraints.

	Summary of change
	1. Proposed to use timed sending for signalled messages and to choose subframe 9 for MPDCCH (… thus avoiding the Half-Duplex constraints of PUSCH and RLC Ctrl PDU on PDSCH) and subframe 1 for PDSCH. 

Moreover, v_T0 shall point to PDSCH. So the v_T0 value is explicitly set to 1.


2. Proposed to change the grant cycle value from 8 to 10 which fits for both p_N=10 and p_N=15 (… when RRC signaling is explicitly scheduling MPDCCH in subframe 9 and PDSCH in subframe 1 and v_T=0). This avoids Half-Duplex constraints, which are explained in TS 36.523-3 cl. 7.26.


	TTCN module
	Common\EUTRA\EUTRA_CommonProcedures.ttcn

	MCC160 Comment
	Postponed until associated prose CR has been accepted by RAN5

With respect to the original TTCN CR the following changes have been made:

1. Reason For Change and Summary of Change have been updated.
2. Change 1 in the TTCN has been updated by TF 160. See blue colouring.

An accompanying prose CR has been established.


Before  change
function f_EUTRA_RRC_Procedure_Latency(EUTRA_CellId_Type p_CellId,
         template (value)   SRB_COMMON_REQ p_SRB_COMMON_REQ_1,
         template (omit)    SRB_COMMON_REQ p_SRB_COMMON_REQ_2 := omit,
         template (present) SRB_COMMON_IND p_SRB_COMMON_IND_1,
         template           SRB_COMMON_IND p_SRB_COMMON_IND_2 := omit,
         boolean p_IsFDD, integer p_N, charstring p_TestcaseStep,
         charstring p_UE_Cat,boolean p_BigULGrant := false) 

runs on EUTRA_PTC return SRB_COMMON_IND

  { 

    //@sic R5-152105 sic@ @sic R5s150734 R5-153973 R5-167569: p_UE_Cat->charstring sic@
    var integer v_DL_RetransmissionCnt := 0;
    var SYSTEM_IND v_SYSTEM_IND;
    var SRB_COMMON_IND v_SRB_COMMON_IND;
    var boolean v_T1Flag := false;
    var boolean v_T3Flag := false;
    var boolean v_T4Flag := (not isvalue(p_SRB_COMMON_REQ_2));     

    // we only check for a second UL PDU when there is a second DL PDU
    var integer v_NoOfGrants := 5;
    var integer v_GrantCycle;
    var integer v_DelayGrantToData;
    var SubFrameTiming_Type v_T0; // Sending of DL RRC PDU(s)
    var SubFrameTiming_Type v_T1; // HARQ ACK for DL RRC PDU(s)
    var SubFrameTiming_Type v_T2; // First UL grant
    var SubFrameTiming_Type v_T3; // First UL RRC PDU received
    var SubFrameTiming_Type v_T4; // Second UL RRC PDU received
    var SubFrameTiming_Type v_T5; // Last UL grant
    var SubFrameTiming_Type v_Tnow;
    var TimingInfo_Type v_TimingInfo;
    var integer v_UlGrantOffset; //@sic R5-144678 R5s141213 sic@
    var integer v_I_MCS:=0;   // Modulation and Coding Scheme Index @sic R5s150734 sic@
    var integer v_N_PRB:=1;      // PRBS @sic R5s150734 sic@
    timer t_Timer;
    if (p_IsFDD) {
      v_GrantCycle := 8;          // HARQ RTT = 8
      v_DelayGrantToData := 5;    

      // UL data is always sent 4 + 1 TTIs after the corresponding grant 

       @sic R5-144678 sic@
      v_UlGrantOffset  := 1;       //@sic R5-144678  1 TTI added due toR5-144678 sic@
    } else {
      v_GrantCycle := 10;         // HARQ RTT = 10 for SN = 6
      v_DelayGrantToData := 8;    // UL data is sent 4 + 3 + 1 TTIs after the 

      corresponding grant @sic R5-144678 sic@
      v_UlGrantOffset  := 2;      /* @sic R5-144678 R5s141213 1 TTI added due to

      R5-144678, but that results in sub frame =5 not suitable for grant in TDD config 1, 

      hence 1 more sub frame added to result in SN 6  sic@ */
    }
    //Get timing reference for calculating expected HARQ ACK i.e. when the 

    performance measurement start
    v_TimingInfo := valueof(p_SRB_COMMON_REQ_1.Common.TimingInfo);
    v_T0 := v_TimingInfo.SubFrame;

     /* T0: DL PDU is sent the first time; subframe number shall be 4
                       *     => possible retransmissions are at
                       *        T0 + 8,  T0 + 16, T0 + 24, T0 + 32    for FDD
                       *        T0 + 10, T0 + 20, T0 + 30, T0 + 40    for TDD */
    v_T2 := f_EUTRA_NB_TimingInfoAdd(v_T0, p_N + v_UlGrantOffset);           

    /* T2: first UL grant is assigned; sub-sequent UL grants are to cope with 

       DL retransmissions @sic R5-144678 R5s141213 sic@  */
    f_SS_ConfigUL_HARQ_IndMode(p_CellId, tsc_L1Mac_IndicationMode_Enable, v_TimingInfo);       

    /* enable indication of HARQ ack/nack
    @sic R5s120024: scheduled configuration sic@ */
    //@sic R5s120769 sic@
    SRB.send(p_SRB_COMMON_REQ_1);                                                              

    /* send (first) DL PDU at T0 */
    if (isvalue(p_SRB_COMMON_REQ_2)) {
      SRB.send(p_SRB_COMMON_REQ_2);                                                            

    /* send second DL PDU at T0 */
    }
    v_T5 := f_EUTRA_NB_TimingInfoAdd(v_T0, v_GrantCycle * (v_NoOfGrants - 1));                 

    /* T5: last UL grant is sent out; @sic R5s130951 sic@ */
    v_Tnow := f_EUTRA_GetCurrentTiming(p_CellId);

    ……
}
After  change
function f_EUTRA_RRC_Procedure_Latency(EUTRA_CellId_Type p_CellId,
         template (value)   SRB_COMMON_REQ p_SRB_COMMON_REQ_1,
         template (omit)    SRB_COMMON_REQ p_SRB_COMMON_REQ_2 := omit,
         template (present) SRB_COMMON_IND p_SRB_COMMON_IND_1,
         template           SRB_COMMON_IND p_SRB_COMMON_IND_2 := omit,
         boolean p_IsFDD, integer p_N, charstring p_TestcaseStep,
         charstring p_UE_Cat,boolean p_BigULGrant := false) 

runs on EUTRA_PTC return SRB_COMMON_IND

  { 

    //@sic R5-152105 sic@ @sic R5s150734 R5-153973 R5-167569: p_UE_Cat->charstring sic@
    var integer v_DL_RetransmissionCnt := 0;
    var SYSTEM_IND v_SYSTEM_IND;
    var SRB_COMMON_IND v_SRB_COMMON_IND;
    var boolean v_T1Flag := false;
    var boolean v_T3Flag := false;
    var boolean v_T4Flag := (not isvalue(p_SRB_COMMON_REQ_2));     

    // we only check for a second UL PDU when there is a second DL PDU
    var integer v_NoOfGrants := 5;
    var integer v_GrantCycle;
    var integer v_DelayGrantToData;
    var SubFrameTiming_Type v_T0; // Sending of DL RRC PDU(s)
    var SubFrameTiming_Type v_T1; // HARQ ACK for DL RRC PDU(s)
    var SubFrameTiming_Type v_T2; // First UL grant
    var SubFrameTiming_Type v_T3; // First UL RRC PDU received
    var SubFrameTiming_Type v_T4; // Second UL RRC PDU received
    var SubFrameTiming_Type v_T5; // Last UL grant
    var SubFrameTiming_Type v_Tnow;
    var TimingInfo_Type v_TimingInfo;
    var integer v_UlGrantOffset; //@sic R5-144678 R5s141213 sic@
    var integer v_I_MCS:=0;   // Modulation and Coding Scheme Index @sic R5s150734 sic@
    var integer v_N_PRB:=1;      // PRBS @sic R5s150734 sic@
    timer t_Timer;
    if (p_IsFDD) {
      v_GrantCycle := 8;          // HARQ RTT = 8
      if (pc_FDD_TypeB_HalfDuplex)
       {
         v_GrantCycle := 10;  
       }
      v_DelayGrantToData := 5;    

      // UL data is always sent 4 + 1 TTIs after the corresponding grant 

       @sic R5-144678 sic@
      v_UlGrantOffset  := 1;       //@sic R5-144678  1 TTI added due toR5-144678 sic@
    } else {
      v_GrantCycle := 10;         // HARQ RTT = 10 for SN = 6
      v_DelayGrantToData := 8;    // UL data is sent 4 + 3 + 1 TTIs after the 

      corresponding grant @sic R5-144678 sic@
      v_UlGrantOffset  := 2;      /* @sic R5-144678 R5s141213 1 TTI added due to

      R5-144678, but that results in sub frame =5 not suitable for grant in TDD config 1, 

      hence 1 more sub frame added to result in SN 6  sic@ */
    }
    //Get timing reference for calculating expected HARQ ACK i.e. when the 

    performance measurement start
    v_TimingInfo := valueof(p_SRB_COMMON_REQ_1.Common.TimingInfo);
    v_T0 := v_TimingInfo.SubFrame;

    if (pc_ue_CategoryDL_M1)
       {
         p_SRB_COMMON_REQ_1.Common.TimingInfo.SubFrame.Subframe.Number := 9;
         v_T0.Subframe.Number  := 1;
      }
     /* T0: DL PDU is sent the first time; subframe number shall be 4
                       *     => possible retransmissions are at
                       *        T0 + 8,  T0 + 16, T0 + 24, T0 + 32    for FDD
                       *        T0 + 10, T0 + 20, T0 + 30, T0 + 40    for TDD */
    v_T2 := f_EUTRA_NB_TimingInfoAdd(v_T0, p_N + v_UlGrantOffset);           

    /* T2: first UL grant is assigned; sub-sequent UL grants are to cope with 

       DL retransmissions @sic R5-144678 R5s141213 sic@  */
    f_SS_ConfigUL_HARQ_IndMode(p_CellId, tsc_L1Mac_IndicationMode_Enable, v_TimingInfo);       

    /* enable indication of HARQ ack/nack
    @sic R5s120024: scheduled configuration sic@ */
    //@sic R5s120769 sic@
    SRB.send(p_SRB_COMMON_REQ_1);                                                              

    /* send (first) DL PDU at T0 */
    if (isvalue(p_SRB_COMMON_REQ_2)) {
      SRB.send(p_SRB_COMMON_REQ_2);                                                            

    /* send second DL PDU at T0 */
    }
    v_T5 := f_EUTRA_NB_TimingInfoAdd(v_T0, v_GrantCycle * (v_NoOfGrants - 1));                 

    /* T5: last UL grant is sent out; @sic R5s130951 sic@ */
    v_Tnow := f_EUTRA_GetCurrentTiming(p_CellId);

    ……
}
