Page 1



3GPP TSG-RAN WG5 Testing
R5s170242
12 Dec 2016 – 31 Dec 2017
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	36.523-3
	CR
	3628
	rev
	-
	Current version:
	13.2.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:

	Addition of GCF WI-257 NB-IoT test case 22.3.2.1

	
	

	Source to WG:
	Starpoint, TDIA

	Source to TSG:
	R5

	
	

	Work item code:
	NB_IOT-UEConTest
	
	Date:
	2017-03-22

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-13

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	To add NB-IoT test case 22.3.2.1 to the NBIOT ATS.

	
	

	Summary of change:
	This document lists all changes applied to NB-IoT test case 22.3.2.1 required for approval. See detailed change description for further information.

	
	

	Consequences if not approved:
	Test case will not be added to ATS.

	
	

	Clauses affected:
	22.3.2.1

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	TS 36.523-1

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	Associated Prose CR will be submitted in next RAN5 meeting,
Common changes are included in R5s170233, R5s170234 and R5s170235
Log=R5s170243


Table of Contents

2Table of Contents

1.
Overview
3
1.1
Verification Test Summary
3
2.
Corrections required
3
2.1
Change 1 – Correction to function ‘f_TC_22_3_2_1_NBIOT’
3
2.2
Change 2 – Correction to function ‘fl_NBIOT_22_3_2_1_TestBody’
5
3.
Branches executed
11
4.
Execution Log Files
11
5.
References
11



1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 22.3.2.1 which is part of the NBIOT test suite in the ‘iwd-TTCN3-B2016-06_D17wk10’ 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. 

Contact:
Yongsheng MA

mayongsheng@starpointcomm.com

Tel. +8615117939410

1.1 Verification Test Summary

Test Case:
TC_22_3_2_1
ATS Version:
iwd-TTCN3-B2016-06_D17wk10
System Simulator used:
Starpoint SP8630

UE used:
Hisilicon Hi2110
Verification Status:
PASS
2. Corrections required

2.1 Change 1 – Correction to function ‘f_TC_22_3_2_1_NBIOT’

	Function name
	f_TC_22_3_2_1_NBIOT()

	Reason for change
	1.  Miss configuration of maxRetxThreshold_r13 = 4 in RRCConnectionSetup;
2. Incorrect omit value of dl_AM_RLC_r13 with enableStatusReportSN_Gap_r13 = false.

	Summary of change
	1. Add parameter v_MaxRetxThreshold_r13 for cs_UL_AM_RLC_NB_r13;
2. Add var template v_DL_AM_RLC_NB_r13 to configure enableStatusReportSN_Gap_r13 = false.

	TTCN module
	NBIOT_RLC_AM_Testcases.ttcn

	MCC160 Comment
	1. Accepted
2. Accepted. Template renamed to cs_DL_AM_RLC_NB_r13_NoGapReport. 


Before change

  function f_TC_22_3_2_1_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 R5-171409 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 R5-171409 sic@

    v_SRB_ToAddModList_NB_r13 := {cs_SRB_ToAddMod_NB_RLC_Config (cs_UL_AM_RLC_NB_r13 (v_T_PollRetransmit_NB_r13), omit)};
    v_RrcConnSetup := f_NBIOT_508_RRCConnectionSetup(-, v_SRB_ToAddModList_NB_r13);

    // perform NBIOT specific preamble for RLC

    f_NBIOT_RLC_Preamble_State2B_NB(v_RLC_Rec,

                                    nbiot_Cell1,

                                    v_TestLoopMode,

                                    v_RrcConnSetup);

    f_NBIOT_TestBody_Set(true, layer2);

    f_NBIOT_HarqErrorHandling_Set(raiseInconc);

    fl_NBIOT_22_3_2_1_TestBody (v_RLC_Rec);

    f_NBIOT_HarqErrorHandling_Set(ignore);

    f_NBIOT_TestBody_Set(false);

    // cleanup after the test body and reaching state 1-NB

    f_NBIOT_L2_Postamble_State2B_NB(nbiot_Cell1, v_RLC_Rec.AM_VTS, v_RLC_Rec.AM_VRR);

  }
After change

  function f_TC_22_3_2_1_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;

    var template (value) DL_AM_RLC_NB_r13 v_DL_AM_RLC_NB_r13;
    var UL_AM_RLC_NB_r13.maxRetxThreshold_r13 v_MaxRetxThreshold_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 R5-171409 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 R5-171409 sic@

    v_MaxRetxThreshold_r13 := t4;
    v_DL_AM_RLC_NB_r13 :=  {

      enableStatusReportSN_Gap_r13 := omit

    };
    v_SRB_ToAddModList_NB_r13 := {cs_SRB_ToAddMod_NB_RLC_Config (cs_UL_AM_RLC_NB_r13 (v_T_PollRetransmit_NB_r13,v_MaxRetxThreshold_r13), v_DL_AM_RLC_NB_r13)};
    v_RrcConnSetup := f_NBIOT_508_RRCConnectionSetup(-, v_SRB_ToAddModList_NB_r13);

    // perform NBIOT specific preamble for RLC

    f_NBIOT_RLC_Preamble_State2B_NB(v_RLC_Rec,

                                    nbiot_Cell1,

                                    v_TestLoopMode,

                                    v_RrcConnSetup);

    f_NBIOT_TestBody_Set(true, layer2);

    f_NBIOT_HarqErrorHandling_Set(raiseInconc);

    fl_NBIOT_22_3_2_1_TestBody (v_RLC_Rec);

    f_NBIOT_HarqErrorHandling_Set(ignore);

    f_NBIOT_TestBody_Set(false);

    // cleanup after the test body and reaching state 1-NB

    f_NBIOT_L2_Postamble_State2B_NB(nbiot_Cell1, v_RLC_Rec.AM_VTS, v_RLC_Rec.AM_VRR);

  }
2.2 Change 2 – Correction to function ‘fl_NBIOT_22_3_2_1_TestBody’

	Function name
	fl_NBIOT_22_3_2_1_TestBody()

	Reason for change
	1. Incorrect PRBS size 33 octets of SDUs 1-4.
2. Incorrect waiting time in step 3 and step 6.
3. Missing receiving UL data and incorrect index of RlcPdu[ ] in step 10 and step14.
4. Incorrect Poll bit value of step12.

	Summary of change
	1. Change PRBS size of 4 AMD PDUs (SN=0,1,2,3,4) form 264 bits (33 octets) to 288 (36 octets) bits of step 2, if not so UE will concatenate multiple RLC SDUs (264 bits) in the transmission buffer (UL grants of size 328 bits of step 2A) into an AMD PDU, step 2B will fail.
2. Correct timing information in step 3 and step 6 since t-PollRetransmit-r13 set ms4000 instead of ms500.
3. Add receiving operation and correct index of RlcPdu[ ] in step 10 and step14.
4. Correct Poll bit value of step12.
Associated Prose CR will be submitted in next RAN5 meeting.

	TTCN module
	NBIOT_RLC_AM_Testcases.ttcn

	MCC160 Comment
	1. Accepted
2. Accepted in principle. Number of Search Spaces is to be adjusted in such a  way that grants are started to be provided before the tolerance interval (4000 ms +/- 10%) so that erroneous early sending by the UE would be feasible. 
54 search spaces means 3456 ms.
3. Accepted

4. Accepted


Before change

  function fl_NBIOT_22_3_2_1_TestBody(inout RLC_SS_State p_RLC_Rec) runs on NBIOT_PTC

  {

    var integer v_Duration;

    var  NB_L2_DATA_IND v_ReceivedAsp;

    var integer v_RLC_DL_SDU_Length, v_RLC_UL_SDU_Length;

    var integer v_VRR_Offset := p_RLC_Rec.AM_VRR; // VRR at the beginning of the testbody, used for offset calculations (<< 1024 assumed)

    var SubFrameTiming_Type v_SubFrameTiming_Ta, v_SubFrameTiming_Tb;

    var SubFrameTiming_Type v_TimingStart;

    var template (value) TimingInfo_Type v_TimingInfo, v_TimingInfo1, v_TimingInfo2, v_TimingInfo3;

    var template (value) NB_DciUlInfo_Type v_DciUlInfo;

    var RLC_DataField_Type  v_RLC_Data1, v_RLC_Data2, v_RLC_Data3;

    timer t_WatchDog;

    // establish RLC SDUs (DL and UL) and obtain the length of the DL RLC SDU

    // 1. generate SDUs 1-4 with PRBS size 33 octets

    v_RLC_DL_SDU_Length := f_NBIOT_Generate_RLC_SDUs (p_RLC_Rec, 4, 33, 0);

    // 2. generate SDUs 5-6 with PRBS size 20 octets

    v_RLC_DL_SDU_Length := f_NBIOT_Generate_RLC_SDUs (p_RLC_Rec, 2, 20, 4); // L1 in the steps below

    // 3. generate SDUs 7-9 with PRBS size 10 octets

    v_RLC_DL_SDU_Length := f_NBIOT_Generate_RLC_SDUs (p_RLC_Rec, 3, 10, 6); // L2 in the steps below

    //@siclog "Step 1" siclog@

    // The SS does not respond to PRACH preambles transmitted by UE for Uplink transmission, but instead allocates the UL C-RNTI grant on NPDCCH  when specified in the test sequence

    //@siclog "Step 2" siclog@

    // The SS transmits 4 AMD PDUs such that 1 AMD PDU is sent every NPDCCH period onwards, each containing an RLC DL SDU including a PRBS of 264  bits.

    // Note that VTS and VRR have been "initialized" in the preamble when the SS was configured from AM to TM

    // PDUs containing Full SDUs, scheduled in subsequent search spaces

    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, 2.0));

    v_TimingInfo2 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 3.0));

    v_TimingInfo3 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 4.0));

    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo, tsc_P_NoPoll, tsc_RLC_SDU1);

    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo1, tsc_P_NoPoll, tsc_RLC_SDU2);

    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo2, tsc_P_NoPoll, tsc_RLC_SDU3);

    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo3, tsc_P_NoPoll, tsc_RLC_SDU4);

    //@siclog "Step 2A" siclog@

    // In the search space of the fourth NPDCCH period after the first transmission at  step 2 the SS schedules 4 consecutive UL grants of size 328 bits  (Note 1).

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 5.0));

    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL (1,10);  // UL Grant of 328 bits

    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_PeriodicGrant(v_DciUlInfo, 4)), v_TimingInfo);

    //@siclog "Step 2B" siclog@

    // Check: Does the UE transmit 4 AMD PDUs, with only the last one having the poll bit set ? Record time TA when the PDU with the poll bit set is received at the SS.

    // PDUs containing Full SDUs received one per search space

    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU1);

    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU2);

    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU3);

    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_Poll, tsc_RLC_SDU4);

    // Record time TA when the PDU with the poll bit set is received at the SS.

    v_SubFrameTiming_Ta := p_RLC_Rec.TimeStampLastReceivedPDU;

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 2B");

    //@siclog "Step 3" siclog@

    // In the search space of the 11th NPDCCH period after the first transmission at  step 2 the SS schedules continuous UL grants of size 328 bits  (Note 1).

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 12.0)); // wait for 3 search spaces (roughly 200 ms)

    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL (1,10);  // UL Grant of 328 bits

    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_ContinuousGrant(v_DciUlInfo, 1)), v_TimingInfo);

    //@siclog "Step 4" siclog@

    // Check 1: Does the UE transmit an AMD PDU with a SN in range 0 to 3 and P=1?

    // Record time TB.

    // Check 2: Is (TB - TA) = t-PollRetransmit-r13?

    L2DATA.receive (car_NB_SRB1bis_RLCAmDataInd (nbiot_Cell1,

                                                 cr_AMD_PDUoneSDU_AnySN((int2bit (v_VRR_Offset, tsc_AM_SN_Size),

                                                                         int2bit ((v_VRR_Offset + 1) mod 1024, tsc_AM_SN_Size),

                                                                         int2bit ((v_VRR_Offset + 2) mod 1024, tsc_AM_SN_Size),

                                                                         int2bit ((v_VRR_Offset + 3) mod 1024, tsc_AM_SN_Size)),

                                                                        tsc_P_Poll,

                                                                        ? ))) -> value v_ReceivedAsp;

    // Record time TB when the PDU with the poll bit set is received at the SS.

    v_SubFrameTiming_Tb := v_ReceivedAsp.Common.TimingInfo.SubFrame;

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 4 - AMD PDU ok");

    v_Duration := f_EUTRA_NB_SubFrameTimingDuration(v_SubFrameTiming_Ta, v_SubFrameTiming_Tb);

    if (not (f_NBIOT_SubFrameTimingCheckDuration(l2Timer, v_Duration, float2int(p_RLC_Rec.t_PollRetransmit_r13 * 1000.0)))) {

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 4 - duration t-PollRetransmit not ok");

    }

    //@siclog "Step 5" siclog@

    // Upon receiving the Poll, the SS transmits an RLC Status Report.

    f_NB_TxSTATUS_PDU (p_RLC_Rec);

    //@siclog "Step 6" siclog@

    // Check: Does the UE retransmit an AMD PDU within 1 sec?

    t_WatchDog.start (1.0);

    alt {

      [] t_WatchDog.timeout

        {

        }

      [] L2DATA.receive (car_NB_SRB1bis_RLCAmDataInd(nbiot_Cell1, ?)) // catches any SDU, not only SDU4

        {

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

        }

    } // alt

    //@siclog "Step 7" siclog@

    // SS stops periodic grant allocation

    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Stop);

    //@siclog "Step 8" siclog@

    //The SS transmits an AMD PDU including two RLC DL SDUs of size L1 bytes each with poll bit set to "0". The RLC DL SDUs include a PRBS of 160 bits.

    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_RLC_Data1 := p_RLC_Rec.RLC_DataList[tsc_RLC_SDU5];

    v_RLC_Data2 := p_RLC_Rec.RLC_DataList[tsc_RLC_SDU6];

    f_NB_TxAMD_PDU_List( p_RLC_Rec,

                         v_TimingInfo,

                         tsc_P_NoPoll,

                         tsc_FI_FullSDU,

                         {v_RLC_Data1, v_RLC_Data2});

    //@siclog "Step 9" siclog@

    // In the search space of the third NPDCCH period after the transmission at step 8 the SS allocates an UL grant of size 456 bits (Note 2).

    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL (2, 9);

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

    //@siclog "Step 10" siclog@

    // Check: Does the UE transmit two RLC UL SDUs within an AMD PDU with FI field set to '00', first E field in the fixed part set to '1',

    // first E field in the extension part set to '0', first LI field set to 20 bytes?

    v_RLC_Data1 := p_RLC_Rec.RLC_UL_DataList[tsc_RLC_SDU5];

    v_RLC_Data2 := p_RLC_Rec.RLC_UL_DataList[tsc_RLC_SDU6];

    v_RLC_UL_SDU_Length := lengthof(v_RLC_Data1);

    if (match (v_ReceivedAsp.L2Data.SubframeData.PduSduList.RlcPdu[1].AMD,

               cr_AMD_PDU_LIs (p_RLC_Rec.AM_VRR,

                               tsc_P_Poll,

                               tsc_FI_FullSDU,

                               cr_FlexPart_1LI (v_RLC_UL_SDU_Length),

                               {v_RLC_Data1, v_RLC_Data2})))

      {

        f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 10");

      }

    else

      {

        f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 10");

      }

    p_RLC_Rec.AM_VRR := v_VRR_Offset + 5;

    //@siclog "Step 11" siclog@

    // The SS transmits a STATUS PDU.

    f_NB_TxSTATUS_PDU(p_RLC_Rec);

    //@siclog "Step 12" siclog@

    // In the search space of the 9th NPDCCH period after the transmission at step 11 the SS transmits an AMD PDU including three RLC DL SDU of size L2 bytes with P field set to "0".

    // The RLC DL SDUs include a PRBS of 80 bits.

    v_TimingStart := f_NBIOT_GetNextSearchSpace(nbiot_Cell1, 500); // 500 ms implies the 9th NPDCCH period

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    v_TimingInfo1 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 3.0));

    v_RLC_Data1 := p_RLC_Rec.RLC_DataList[tsc_RLC_SDU7];

    v_RLC_Data2 := p_RLC_Rec.RLC_DataList[tsc_RLC_SDU8];

    v_RLC_Data3 := p_RLC_Rec.RLC_DataList[tsc_RLC_SDU9];

    f_NB_TxAMD_PDU_List(p_RLC_Rec,

                        v_TimingInfo,

                        tsc_P_Poll,

                        tsc_FI_FullSDU,

                        {v_RLC_Data1, v_RLC_Data2, v_RLC_Data3});

    //@siclog "Step 13" siclog@

    // In the search space of the third NPDCCH period after the transmission at step 12 the SS schedules an UL grant of size 440 bits. (Note3).

    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 14" siclog@

    // Check: Does the UE transmit three RLC UL SDUs within an AMD PDU with FI field set to '00', first E field in the fixed part set to '1',

    // first E field in the extension part set to '1', first LI field set to 10 bytes, second E field in the extension part set to '0', second LI field set to 10 bytes and P field set to '1'?

    v_RLC_Data1 := p_RLC_Rec.RLC_UL_DataList[tsc_RLC_SDU7];

    v_RLC_Data2 := p_RLC_Rec.RLC_UL_DataList[tsc_RLC_SDU8];

    v_RLC_Data3 := p_RLC_Rec.RLC_UL_DataList[tsc_RLC_SDU9];

    v_RLC_UL_SDU_Length := lengthof(v_RLC_Data1);

    if (match (v_ReceivedAsp.L2Data.SubframeData.PduSduList.RlcPdu[1].AMD,

               cr_AMD_PDU_LIs (p_RLC_Rec.AM_VRR,

                               tsc_P_Poll,

                               tsc_FI_FullSDU,

                               cr_FlexPart_2LIs (v_RLC_UL_SDU_Length, v_RLC_UL_SDU_Length),

                               {v_RLC_Data1, v_RLC_Data2, v_RLC_Data3} )))

      {

        f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 14");

      }

    else

      {

        f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 14");

      }

    p_RLC_Rec.AM_VRR := v_VRR_Offset + 6;

    //@siclog "Step 15" siclog@

    // The SS transmits a STATUS PDU.

    f_NB_TxSTATUS_PDU(p_RLC_Rec);

  }
After change

  function fl_NBIOT_22_3_2_1_TestBody(inout RLC_SS_State p_RLC_Rec) runs on NBIOT_PTC

  {

    var integer v_Duration;

    var  NB_L2_DATA_IND v_ReceivedAsp;

    var integer v_RLC_DL_SDU_Length, v_RLC_UL_SDU_Length;

    var integer v_VRR_Offset := p_RLC_Rec.AM_VRR; // VRR at the beginning of the testbody, used for offset calculations (<< 1024 assumed)

    var SubFrameTiming_Type v_SubFrameTiming_Ta, v_SubFrameTiming_Tb;

    var SubFrameTiming_Type v_TimingStart;

    var template (value) TimingInfo_Type v_TimingInfo, v_TimingInfo1, v_TimingInfo2, v_TimingInfo3;

    var template (value) NB_DciUlInfo_Type v_DciUlInfo;

    var RLC_DataField_Type  v_RLC_Data1, v_RLC_Data2, v_RLC_Data3;

    timer t_WatchDog;

    // establish RLC SDUs (DL and UL) and obtain the length of the DL RLC SDU

    // 1. generate SDUs 1-4 with PRBS size 36 octets

    v_RLC_DL_SDU_Length := f_NBIOT_Generate_RLC_SDUs (p_RLC_Rec, 4, 36, 0);

    // 2. generate SDUs 5-6 with PRBS size 20 octets

    v_RLC_DL_SDU_Length := f_NBIOT_Generate_RLC_SDUs (p_RLC_Rec, 2, 20, 4); // L1 in the steps below

    // 3. generate SDUs 7-9 with PRBS size 10 octets

    v_RLC_DL_SDU_Length := f_NBIOT_Generate_RLC_SDUs (p_RLC_Rec, 3, 10, 6); // L2 in the steps below

    //@siclog "Step 1" siclog@

    // The SS does not respond to PRACH preambles transmitted by UE for Uplink transmission, but instead allocates the UL C-RNTI grant on NPDCCH  when specified in the test sequence

    //@siclog "Step 2" siclog@

    // The SS transmits 4 AMD PDUs such that 1 AMD PDU is sent every NPDCCH period onwards, each containing an RLC DL SDU including a PRBS of 264  bits.

    // Note that VTS and VRR have been "initialized" in the preamble when the SS was configured from AM to TM

    // PDUs containing Full SDUs, scheduled in subsequent search spaces

    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, 2.0));

    v_TimingInfo2 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 3.0));

    v_TimingInfo3 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 4.0));

    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo, tsc_P_NoPoll, tsc_RLC_SDU1);

    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo1, tsc_P_NoPoll, tsc_RLC_SDU2);

    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo2, tsc_P_NoPoll, tsc_RLC_SDU3);

    f_NB_TxAMD_SDU(p_RLC_Rec, v_TimingInfo3, tsc_P_NoPoll, tsc_RLC_SDU4);

    //@siclog "Step 2A" siclog@

    // In the search space of the fourth NPDCCH period after the first transmission at  step 2 the SS schedules 4 consecutive UL grants of size 328 bits  (Note 1).

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 5.0));

    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL (1,10);  // UL Grant of 328 bits

    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_PeriodicGrant(v_DciUlInfo, 4)), v_TimingInfo);

    //@siclog "Step 2B" siclog@

    // Check: Does the UE transmit 4 AMD PDUs, with only the last one having the poll bit set ? Record time TA when the PDU with the poll bit set is received at the SS.

    // PDUs containing Full SDUs received one per search space

    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU1);

    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU2);

    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_NoPoll, tsc_RLC_SDU3);

    f_NB_RxAMD_SDU(p_RLC_Rec, tsc_P_Poll, tsc_RLC_SDU4);

    // Record time TA when the PDU with the poll bit set is received at the SS.

    v_SubFrameTiming_Ta := p_RLC_Rec.TimeStampLastReceivedPDU;

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 2B");

    //@siclog "Step 3" siclog@

    // In the search space of the 11th55th NPDCCH period after the first transmission at  step 2 the SS schedules continuous UL grants of size 328 bits  (Note 1).

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 66.0 56.0)); // wait for 61 55 search spaces (roughly 3968 3500 ms)

    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL (1,10);  // UL Grant of 328 bits

    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_ContinuousGrant(v_DciUlInfo, 1)), v_TimingInfo);

    //@siclog "Step 4" siclog@

    // Check 1: Does the UE transmit an AMD PDU with a SN in range 0 to 3 and P=1?

    // Record time TB.

    // Check 2: Is (TB - TA) = t-PollRetransmit-r13?

    L2DATA.receive (car_NB_SRB1bis_RLCAmDataInd (nbiot_Cell1,

                                                 cr_AMD_PDUoneSDU_AnySN((int2bit (v_VRR_Offset, tsc_AM_SN_Size),

                                                                         int2bit ((v_VRR_Offset + 1) mod 1024, tsc_AM_SN_Size),

                                                                         int2bit ((v_VRR_Offset + 2) mod 1024, tsc_AM_SN_Size),

                                                                         int2bit ((v_VRR_Offset + 3) mod 1024, tsc_AM_SN_Size)),

                                                                        tsc_P_Poll,

                                                                        ? ))) -> value v_ReceivedAsp;

    // Record time TB when the PDU with the poll bit set is received at the SS.

    v_SubFrameTiming_Tb := v_ReceivedAsp.Common.TimingInfo.SubFrame;

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 4 - AMD PDU ok");

    v_Duration := f_EUTRA_NB_SubFrameTimingDuration(v_SubFrameTiming_Ta, v_SubFrameTiming_Tb);

    if (not (f_NBIOT_SubFrameTimingCheckDuration(l2Timer, v_Duration, float2int(p_RLC_Rec.t_PollRetransmit_r13 * 1000.0)))) {

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 4 - duration t-PollRetransmit not ok");

    }

    //@siclog "Step 5" siclog@

    // Upon receiving the Poll, the SS transmits an RLC Status Report.

    f_NB_TxSTATUS_PDU (p_RLC_Rec);

    //@siclog "Step 6" siclog@

    // Check: Does the UE retransmit an AMD PDU within 1 sec?

    t_WatchDog.start (5.0);

    alt {

      [] t_WatchDog.timeout

        {

        }

      [] L2DATA.receive (car_NB_SRB1bis_RLCAmDataInd(nbiot_Cell1, ?)) // catches any SDU, not only SDU4

        {

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

        }

    } // alt

    //@siclog "Step 7" siclog@

    // SS stops periodic grant allocation

    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Stop);

    //@siclog "Step 8" siclog@

    //The SS transmits an AMD PDU including two RLC DL SDUs of size L1 bytes each with poll bit set to "0". The RLC DL SDUs include a PRBS of 160 bits.

    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_RLC_Data1 := p_RLC_Rec.RLC_DataList[tsc_RLC_SDU5];

    v_RLC_Data2 := p_RLC_Rec.RLC_DataList[tsc_RLC_SDU6];

    f_NB_TxAMD_PDU_List( p_RLC_Rec,

                         v_TimingInfo,

                         tsc_P_NoPoll,

                         tsc_FI_FullSDU,

                         {v_RLC_Data1, v_RLC_Data2});

    //@siclog "Step 9" siclog@

    // In the search space of the third NPDCCH period after the transmission at step 8 the SS allocates an UL grant of size 456 bits (Note 2).

    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL (2, 9);

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

    //@siclog "Step 10" siclog@

    // Check: Does the UE transmit two RLC UL SDUs within an AMD PDU with FI field set to '00', first E field in the fixed part set to '1',

    // first E field in the extension part set to '0', first LI field set to 20 bytes?

    v_RLC_Data1 := p_RLC_Rec.RLC_UL_DataList[tsc_RLC_SDU5];

    v_RLC_Data2 := p_RLC_Rec.RLC_UL_DataList[tsc_RLC_SDU6];

    v_RLC_UL_SDU_Length := lengthof(v_RLC_Data1);

    L2DATA.receive (car_NB_SRB1bis_RLCAmDataInd (nbiot_Cell1,

                                                 ?)) -> value v_ReceivedAsp;
    if (match (v_ReceivedAsp.L2Data.SubframeData.PduSduList.RlcPdu[0].AMD,

               cr_AMD_PDU_LIs (p_RLC_Rec.AM_VRR,

                               tsc_P_Poll,

                               tsc_FI_FullSDU,

                               cr_FlexPart_1LI (v_RLC_UL_SDU_Length),

                               {v_RLC_Data1, v_RLC_Data2})))

      {

        f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 10");

      }

    else

      {

        f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 10");

      }

    p_RLC_Rec.AM_VRR := v_VRR_Offset + 5;

    //@siclog "Step 11" siclog@

    // The SS transmits a STATUS PDU.

    f_NB_TxSTATUS_PDU(p_RLC_Rec);

    //@siclog "Step 12" siclog@

    // In the search space of the 9th NPDCCH period after the transmission at step 11 the SS transmits an AMD PDU including three RLC DL SDU of size L2 bytes with P field set to "0".

    // The RLC DL SDUs include a PRBS of 80 bits.

    v_TimingStart := f_NBIOT_GetNextSearchSpace(nbiot_Cell1, 500); // 500 ms implies the 9th NPDCCH period

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    v_TimingInfo1 := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 3.0));

    v_RLC_Data1 := p_RLC_Rec.RLC_DataList[tsc_RLC_SDU7];

    v_RLC_Data2 := p_RLC_Rec.RLC_DataList[tsc_RLC_SDU8];

    v_RLC_Data3 := p_RLC_Rec.RLC_DataList[tsc_RLC_SDU9];

    f_NB_TxAMD_PDU_List(p_RLC_Rec,

                        v_TimingInfo,

                        tsc_P_NoPoll,

                        tsc_FI_FullSDU,

                        {v_RLC_Data1, v_RLC_Data2, v_RLC_Data3});

    //@siclog "Step 13" siclog@

    // In the search space of the third NPDCCH period after the transmission at step 12 the SS schedules an UL grant of size 440 bits. (Note3).

    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 14" siclog@

    // Check: Does the UE transmit three RLC UL SDUs within an AMD PDU with FI field set to '00', first E field in the fixed part set to '1',

    // first E field in the extension part set to '1', first LI field set to 10 bytes, second E field in the extension part set to '0', second LI field set to 10 bytes and P field set to '1'?

    v_RLC_Data1 := p_RLC_Rec.RLC_UL_DataList[tsc_RLC_SDU7];

    v_RLC_Data2 := p_RLC_Rec.RLC_UL_DataList[tsc_RLC_SDU8];

    v_RLC_Data3 := p_RLC_Rec.RLC_UL_DataList[tsc_RLC_SDU9];

    v_RLC_UL_SDU_Length := lengthof(v_RLC_Data1);

    L2DATA.receive (car_NB_SRB1bis_RLCAmDataInd (nbiot_Cell1,

                                                 ?)) -> value v_ReceivedAsp;
    if (match (v_ReceivedAsp.L2Data.SubframeData.PduSduList.RlcPdu[0].AMD,

               cr_AMD_PDU_LIs (p_RLC_Rec.AM_VRR,

                               tsc_P_Poll,

                               tsc_FI_FullSDU,

                               cr_FlexPart_2LIs (v_RLC_UL_SDU_Length, v_RLC_UL_SDU_Length),

                               {v_RLC_Data1, v_RLC_Data2, v_RLC_Data3} )))

      {

        f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 14");

      }

    else

      {

        f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 14");

      }

    p_RLC_Rec.AM_VRR := v_VRR_Offset + 6;

    //@siclog "Step 15" siclog@

    // The SS transmits a STATUS PDU.

    f_NB_TxSTATUS_PDU(p_RLC_Rec);

  }
3. Branches executed

None.

4. Execution Log Files

4.1 Hisilicon Hi2110

The Hisilicon Hi2110 passed this test case on Starpoint SP8630 Integration Test System in LTE FDD band 5. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file
TC_22_3_2_1_Hi2110_PASS.spm

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.

· PICS/PIXIT file name
TC_22_3_2_1.sppar

5. References

	[1]
	R5s170243: Supporting information for agreement of NB-IoT test case 22.3.2.1. This archive comprises html and text format execution log files and PICS/PIXIT settings file respectively.


