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1 Overview

This document lists all the changes needed to correct problems in the TTCN implementation of test case 22.3.2.4 which is part of the NBIOT 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 NBIOT UEs 
(see section 6). Execution log files are provided as evidence. 
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3 Verification Test Summary

Test Case:
TC_22_3_2_4
Test Group:
/NBIOT/22_3/NBIOT_RLC_AM_Testcases.ttcn
ATS Version:
iwd-TTCN3-B2013-03_D17wk23 + essential modifications.

System Simulator used:
Rohde & Schwarz CMW500

UE used:
Qualcomm MDM 9206 & HiSilicon Hi2110
Verification Status:
PASS
4 Corrections required for test case 22.3.2.4
4.1 Introduction

This section describes the changes required to make test case 22.3.2.4 run correctly with a NBIOT UE. All modifications are marked with label “WA#” in the TTCN comments column of the enclosed ATS [1].

The ATS version used as basis was NBIOT testsuite which is part of iwd-TTCN3-B2013-03_D17wk23 release. This testsuite provided by MCC160 contains NBIOT test cases. 
4.2 Correction to f_TC_22_3_2_4_NBIOT
	Function name
	f_TC_22_3_2_4_NBIOT

	Reason for change
	maxRetxThreshold_r13 configured in v_RLC_Rec is not the same as sent in RRCConnectionSetup message. In RRC Connection Setup message 8 is being configured.

	Summary of change
	Assigned v_RLC_Rec.maxRetxThreshold_r13 to 8

	TTCN module
	NBIOT_RLC_AM_Testcases

	MCC160 Comment
	Accepted. Consistent with 36.508 cl. 8.1.8.2.1.3.1. 


Before change
	function f_TC_22_3_2_4_NBIOT() runs on NBIOT_PTC

  {

    var RLC_SS_State v_RLC_Rec;

    var NBIOT_IDLEUPDATED_STATE_Type v_TestLoopMode := STATE2A_NB_TESTLOOP_ModeG;      // !!!! FFS: to be specified in the prose !!!!

    var template (value) DL_CCCH_Message_NB v_RrcConnSetup;

    var T_PollRetransmit_NB_r13 v_T_PollRetransmit_NB_r13;

    var template (value) SRB_ToAddModList_NB_r13 v_SRB_ToAddModList_NB_r13;
    //RLC global initialisation

    f_InitRLC_Record(v_RLC_Rec, AM_Mode);

    v_RLC_Rec.t_PollRetransmit_r13 := 4.0; // t_PollRetransmit_r13 set to 4000 ms @sic R5-171412 sic@

    v_RLC_Rec.maxRetxThreshold_r13 := 4; // maxRetxThreshold_r13 set to 4 (=t4)

    v_RLC_Rec.enableStatusReportSN_Gap_r13 := false; // enableStatusReportSN-Gap-r13 set to false

    //UE RLC settings

    v_T_PollRetransmit_NB_r13 := ms4000; // @sic R5-171412 sic@

    v_SRB_ToAddModList_NB_r13 := {cs_SRB_ToAddMod_NB_RLC_Config (cs_UL_AM_RLC_NB_r13 (v_T_PollRetransmit_NB_r13), cs_DL_AM_RLC_NB_r13_NoGapReport)};

    v_RrcConnSetup := f_NBIOT_508_RRCConnectionSetup(-, v_SRB_ToAddModList_NB_r13);


After change
	function f_TC_22_3_2_4_NBIOT() runs on NBIOT_PTC

  {

    var RLC_SS_State v_RLC_Rec;

    var NBIOT_IDLEUPDATED_STATE_Type v_TestLoopMode := STATE2A_NB_TESTLOOP_ModeG;      // !!!! FFS: to be specified in the prose !!!!

    var template (value) DL_CCCH_Message_NB v_RrcConnSetup;

    var T_PollRetransmit_NB_r13 v_T_PollRetransmit_NB_r13;

    var template (value) SRB_ToAddModList_NB_r13 v_SRB_ToAddModList_NB_r13;

    //RLC global initialisation

    f_InitRLC_Record(v_RLC_Rec, AM_Mode);

    v_RLC_Rec.t_PollRetransmit_r13 := 4.0; // t_PollRetransmit_r13 set to 4000 ms @sic R5-171412 sic@

    v_RLC_Rec.maxRetxThreshold_r13 := 8; // maxRetxThreshold_r13 set to 8 (=t8)
    v_RLC_Rec.enableStatusReportSN_Gap_r13 := false; // enableStatusReportSN-Gap-r13 set to false

    //UE RLC settings

    v_T_PollRetransmit_NB_r13 := ms4000; // @sic R5-171412 sic@

    v_SRB_ToAddModList_NB_r13 := {cs_SRB_ToAddMod_NB_RLC_Config (cs_UL_AM_RLC_NB_r13 (v_T_PollRetransmit_NB_r13), cs_DL_AM_RLC_NB_r13_NoGapReport)};

    v_RrcConnSetup := f_NBIOT_508_RRCConnectionSetup(-, v_SRB_ToAddModList_NB_r13);


4.3 Correction to fl_NBIOT_22_3_2_4_TestBody
	Function name
	fl_NBIOT_22_3_2_4_TestBody

	Reason for change
	1. Step 19 to 20 are repeated maxRetxThreshold  times. RLC Status PDU i.e the DL Data sent to the UE may be delayed if there are SIB shceduling and therefore could lead to a situation that the grant at Step 19A is sent to the UE before the RLC Status PDU. In order to avoid this, it is proposed to increase the gap between the RLC status PDU and the UL grant, i.e to  5th NPDCCH period  
2. TAU procedure needs be handled after Step 22 (R5-174476)

	Summary of change
	1. Changed Step 17 and 19A to transmit UL grant in the 5th NPDCCH after the DL transmission.
2. Implemented handling of TAU procedure.

	TTCN module
	NBIOT_RLC_AM_Testcases

	MCC160 Comment
	1. Accepted subject to approval of the associated prose CR by RAN5
2. Accepted in principle. Implemented with existing functions as in the TTCN repository.


Before change
	function fl_NBIOT_22_3_2_4_TestBody(inout RLC_SS_State p_RLC_Rec) runs on NBIOT_PTC

  {

    var integer i;

    var  NB_L2_DATA_IND v_ReceivedAsp;

    var integer v_RLC_DL_SDU_Length;

    var integer v_Length_Seg1;

    var integer v_Length_Seg2;

    var SubFrameTiming_Type v_TimingStart;

    var template (value) TimingInfo_Type v_TimingInfo;

    var template (value) TimingInfo_Type v_TimingInfo1;

    var template (value) TimingInfo_Type v_TimingInfo2;

    var template (value) TimingInfo_Type v_TimingInfo3;

    var template (value) NB_DciUlInfo_Type v_DciUlInfo;

    var RLC_DataField_Type v_RLC_UL_Data;

    var RLC_DataField_Type v_RLC_Data1;

    var RLC_DataField_Type v_RLC_Data2;

    var template (value) RLC_Status_NACK_List_Type v_NACK_List;

    var RLC_Status_Padding_Type v_Padding_5bits := '00000'B;

    var RLC_Status_Padding_Type v_Padding_7bits := '0000000'B;

    var integer v_VRR_Offset := p_RLC_Rec.AM_VRR;
….

    //@siclog "Step 15" siclog@

    // The SS transmits a STATUS PDU. This PDU acks the AMD PDUs with SN=0 and SN=1. ACK_SN=2.

    f_NB_TxSTATUS_PDU (p_RLC_Rec);

    // Scheduling of steps 16-21

    v_TimingStart := f_NBIOT_GetNextSearchSpace(nbiot_Cell1);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 1.0));

    v_TimingInfo1 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 4.0));

    // v_TimingInfo1 will be incremented by 2 in the loop containing steps 19 and 20
…

for (i:=0; i<p_RLC_Rec.maxRetxThreshold_r13; i:=i+1) {

      //@siclog "Step 19" siclog@

      // The SS transmits an RLC STATUS PDU. ACK_SN=3 and NACK_SN=2.

      v_NACK_List := cs_NACK_List (v_VRR_Offset+2, tsc_E2_NoSO_Follows, omit);

      f_NB_TxSTATUS_PDU_NACK( p_RLC_Rec, v_NACK_List, v_Padding_5bits);

      //@siclog "Step 19A" siclog@

      // In the search space of the ((i+1) * 3)th NPDCCH period after the transmission at step 16 the SS schedules one UL grant (Note 6).

      v_TimingInfo1 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 3.0 * int2float(i+1)));

      v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL (6, 3);

      f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant(v_DciUlInfo)), v_TimingInfo1);
….

//@siclog "Step 22" siclog@

    // Check: Does the UE enter RRC Idle mode and send RRC Connection Request.

    f_NBIOT_L2_CPMode_SrbTestMode(nbiot_Cell1, NormalMode);

    f_NBIOT_SS_RlcCounts_Set(nbiot_Cell1, 0, 0);

    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start);

    SRB.receive(car_NB_SRB0_RrcPdu_IND(nbiot_Cell1, cr_508_RRCConnectionRequest_NB));

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 22");

    // send RRC Connection Setup on SRB0 (CCCH)

    f_NBIOT_RRC_ConnectionSetup_Def();

    // receive RRC Connection Setup Complete with NAS message on SRB1bis (DCCH):

    SRB.receive(car_NB_SRB_RrcNasPdu_IND(nbiot_Cell1, tsc_SRB1bis, cr_508_RRCConnectionSetupComplete_NB, ?));
    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

  }

    


After change
	function fl_NBIOT_22_3_2_4_TestBody(inout RLC_SS_State p_RLC_Rec) runs on NBIOT_PTC

  {

    var integer i;

    var  NB_L2_DATA_IND v_ReceivedAsp;

    var integer v_RLC_DL_SDU_Length;

    var integer v_Length_Seg1;

    var integer v_Length_Seg2;

    var SubFrameTiming_Type v_TimingStart;

    var template (value) TimingInfo_Type v_TimingInfo;

    var template (value) TimingInfo_Type v_TimingInfo1;

    var template (value) TimingInfo_Type v_TimingInfo2;

    var template (value) TimingInfo_Type v_TimingInfo3;

    var template (value) NB_DciUlInfo_Type v_DciUlInfo;

    var RLC_DataField_Type v_RLC_UL_Data;

    var RLC_DataField_Type v_RLC_Data1;

    var RLC_DataField_Type v_RLC_Data2;

    var template (value) RLC_Status_NACK_List_Type v_NACK_List;

    var RLC_Status_Padding_Type v_Padding_5bits := '00000'B;

    var RLC_Status_Padding_Type v_Padding_7bits := '0000000'B;

    var integer v_VRR_Offset := p_RLC_Rec.AM_VRR;

    // to handle TAU procedure

    var NAS_MSG_Indication_Type v_NasInd;

    var GutiParameters_Type v_GutiParams;

    var template (omit) EPS_BearerContextStatus v_EPS_ContextStatus;
….

    //@siclog "Step 15" siclog@

    // The SS transmits a STATUS PDU. This PDU acks the AMD PDUs with SN=0 and SN=1. ACK_SN=2.

    f_NB_TxSTATUS_PDU (p_RLC_Rec);

    // Scheduling of steps 16-21

    v_TimingStart := f_NBIOT_GetNextSearchSpace(nbiot_Cell1);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 1.0));

    v_TimingInfo1 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 6.0));

    // v_TimingInfo1 will be incremented by 2 in the loop containing steps 19 and 20
…

for (i:=0; i<p_RLC_Rec.maxRetxThreshold_r13; i:=i+1) {
for (i:=1; i<=p_RLC_Rec.maxRetxThreshold_r13; i:=i+1) {

      //@siclog "Step 19" siclog@

      // The SS transmits an RLC STATUS PDU. ACK_SN=3 and NACK_SN=2.

      v_NACK_List := cs_NACK_List (v_VRR_Offset+2, tsc_E2_NoSO_Follows, omit);

      f_NB_TxSTATUS_PDU_NACK( p_RLC_Rec, v_NACK_List, v_Padding_5bits);

      //@siclog "Step 19A" siclog@

      // In the search space of the ((i+1) * 5)th NPDCCH period after the transmission at step 16 the SS schedules one UL grant (Note 6).

      v_TimingInfo1 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 6.0 +(5.0 * int2float(i+1)))); //WA#22_3_2_4 added 6.0 + since v_TimingStart is being used.

      v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL (6, 3);

      f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant(v_DciUlInfo)), v_TimingInfo1);
…

//@siclog "Step 22" siclog@

    // Check: Does the UE enter RRC Idle mode and send RRC Connection Request.

    f_NBIOT_L2_CPMode_SrbTestMode(nbiot_Cell1, NormalMode);

    f_NBIOT_SS_RlcCounts_Set(nbiot_Cell1, 0, 0);

    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start);

    SRB.receive(car_NB_SRB0_RrcPdu_IND(nbiot_Cell1, cr_508_RRCConnectionRequest_NB));

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 22");

    // send RRC Connection Setup on SRB0 (CCCH)

    f_NBIOT_RRC_ConnectionSetup_Def();


// Handle Tracking area update with the Accept message.
     v_NasInd := f_NBIOT_RRCConnectionSetupComplete_Def(nbiot_Cell1,

                                                       cr_508_RRCConnectionSetupComplete_NB,cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                                 cr_508_TAU_Request(tsc_EpsUpdate_TaUpdate,

                                                                                    ?,

                                                                                    cr_DRXparameter_Any ('5C'O) ifpresent,

                                                                                    cr_AdditionalUpdateType_CIOT ifpresent)));
    v_GutiParams:= f_NBIOT_CellInfo_GetGuti(nbiot_Cell1);

    v_EPS_ContextStatus := v_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus; // Send this back in the Accept                                                                                

    f_NBIOT_TrackingAreaUpdate_Accept_Complete(nbiot_Cell1,

                                               CONTROL_PLANE,

                                               v_GutiParams,

                                               v_EPS_ContextStatus,

                                               v_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.addUpdateType);
    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

  }

    


4.4 Correction to module import in NBIOT_RLC_AM_Testcases
	Module name
	NBIOT_RLC_AM_Testcases

	Reason for change
	TAU procedure needs be handled after Step 22 (R5-174476)

	Summary of change
	Added module import to handle TAU procedure

	TTCN module
	NBIOT_RLC_AM_Testcases

	MCC160 Comment
	Accepted


Before change
	module NBIOT_RLC_AM_Testcases {

  import from CommonDefs all;

  import from NBIOT_CommonDefs all;

  import from NBIOT_ASP_L2DataDefs all;

  import from EUTRA_NB_ASP_L2DataDefs all;

  import from EUTRA_NB_CommonDefs all;

  import from EUTRA_NB_CommonL2 all;

  import from EUTRA_NB_CommonRLC all;

  import from EUTRA_NB_Timing all;

  import from NBIOT_RLC_Common all;

  import from NBIOT_RLC_AM_Templates all;

  import from NBIOT_CellCfg_Templates all;

  import from EPS_NAS_MsgContainers all;

  import from NBIOT_CommonDefs all;

  import from NBIOT_ASP_TypeDefs all;

  import from NBIOT_RRC_ASN1_Definitions language "ASN.1:2002" all;

  import from NBIOT_Component all;

  import from NBIOT_CommonProcedures all;

  import from NBIOT_ConfigurationSteps all;

  import from NBIOT_CellCfg_Templates all;

  import from NBIOT_Timing all;

  import from NBIOT_L2_Common all;

  import from NBIOT_RRC_Templates all;

  import from NBIOT_RRCSteps all;

  import from NBIOT_SRB_DRB_Templates all;




After change
	module NBIOT_RLC_AM_Testcases {

  import from CommonDefs all;

  import from NBIOT_CommonDefs all;

  import from NBIOT_ASP_L2DataDefs all;

  import from EUTRA_NB_ASP_L2DataDefs all;

  import from EUTRA_NB_CommonDefs all;

  import from EUTRA_NB_CommonL2 all;

  import from EUTRA_NB_CommonRLC all;

  import from EUTRA_NB_Timing all;

  import from NBIOT_RLC_Common all;

  import from NBIOT_RLC_AM_Templates all;

  import from NBIOT_CellCfg_Templates all;

  import from EPS_NAS_MsgContainers all;

  import from NBIOT_CommonDefs all;

  import from NBIOT_ASP_TypeDefs all;

  import from NBIOT_RRC_ASN1_Definitions language "ASN.1:2002" all;

  import from NBIOT_Component all;

  import from NBIOT_CommonProcedures all;

  import from NBIOT_ConfigurationSteps all;

  import from NBIOT_CellCfg_Templates all;

  import from NBIOT_Timing all;

  import from NBIOT_L2_Common all;

  import from NBIOT_RRC_Templates all;

  import from NBIOT_RRCSteps all;

  import from NBIOT_SRB_DRB_Templates all;

  // to handle TAU procedure
  import from EPS_NAS_Constants all;

  import from EPS_NAS_TypeDefs all;

  import from NBIOT_CellInfo all;

  import from CIOT_NASTemplates all;

  import from EPS_NAS_Templates all;

  import from NBIOT_NASSteps all; 

  import from NAS_CommonTemplates all;


5 Branches executed in test case 22.3.2.4
The test case implementation was executed with Integrity and ciphering enabled.

6 Execution Log Files

6.1 Qualcomm MDM 9206

The Qualcomm MDM 9206 device passed this test case on Rohde & Schwarz CMW500. The documentation below is enclosed as evidence of the successful test case run [1]:

Test Case Execution log file: 
Rohde-Schwarz\tc_22_3_2_4_QC_9206.log 
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
6.2 HiSilicon Hi2110
The HiSilicon Hi2110 device passed this test case on Rohde & Schwarz CMW500. The documentation below is enclosed as evidence of the successful test case run [1]:

Test Case Execution log file: 
Rohde-Schwarz\tc_22_3_2_4_Hi2110.log 
(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
7 References
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