Page 1



3GPP TSG-RAN5 Meeting #2020-TTCN email
R5s200481
Online, 16th Dec 2019,  - 31st Dec 2020
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	38.523-3
	CR
	0803
	rev
	-
	Current version:
	15.7.0
	

	

	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:

	NR5GC FR1 : Addition of NR MAC test case 7.1.1.4.2.3

	
	

	Source to WG:
	Keysight Technologies UK

	Source to TSG:
	R5

	
	

	Work item code:
	5GS_NR_LTE-UEConTest
	
	Date:
	2020-04-17

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-15

	
	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 NR MAC test case 7.1.1.4.2.3 to the 5G/NR5GC ATS.

	
	

	Summary of change:
	This document lists all changes applied to NR MAC test case 7.1.1.4.2.3 required for approval. See detailed change description for further information

	
	

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

	
	

	Clauses affected:
	7.1.1.4.2.3

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	38.523-1

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

	
	

	Other comments:
	

	
	

	This CR's revision history:
	


Table of Contents
2Table of Contents

1
Overview
3
1.1
Verification Test Summary
3
2
Corrections required
3
3
Execution Log Files
10
3.1
HiSilicon Balong 5000
10
4
References
10



1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 7.1.1.4.2.3 which is part of the 5G NR5GC test suite. 
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:
Shaun Harry


Shaun.harry@keysight.com
1.1 Verification Test Summary 
Test Case: 
7.1.1.4.2.3
ATS Version:
iwd-TTCN3-B2019-06_D20wk11
System Simulator used:
Keysight S8704A Protocol Conformance Toolset
UE used:
HiSilicon Balong 5000
Verification Status:
PASS
2 Corrections required

2.1 Change 1

	Function name
	TC_7_1_1_4_2_3_NR5GC

	Reason for change
	The current guard time of 6000s is generally not sufficient to test all TBS combinations

	Summary of change
	Increase the t_GuardTimer to 9000s.

	TTCN module
	NR5GC_Testsuite

	MCC160 Comment
	


Before 

testcase TC_7_1_1_4_2_3_NR5GC() runs on MTC_NR5GC system SYSTEM_NR5GC {

    // @purpose

    //   UL-SCH transport block size selection / DCI format 0_1 / RA type 1 /RA Type / Transform precoding disabled

    var NR5GC_PTC        v_NR5GC      := null;

    var IMS_PTC          v_IMS1       := null;

    var IMS_PTC          v_IMS2       := null;

    timer t_GuardTimer := int2float(6000);

    v_NR5GC := NR5GC_PTC.create alive;

    f_MTC_ConnectPTCs_NR5GC(system, v_NR5GC, v_IMS1, v_IMS2);

    v_NR5GC.start(f_TC_7_1_1_4_2_3_NR5GC());

    t_GuardTimer.start;

    f_MTC_MainLoop_NR5GC(t_GuardTimer);

  }

After change

testcase TC_7_1_1_4_2_3_NR5GC() runs on MTC_NR5GC system SYSTEM_NR5GC {

    // @purpose

    //   UL-SCH transport block size selection / DCI format 0_1 / RA type 1 /RA Type / Transform precoding disabled

    var NR5GC_PTC        v_NR5GC      := null;

    var IMS_PTC          v_IMS1       := null;

    var IMS_PTC          v_IMS2       := null;

    timer t_GuardTimer := int2float(9000);

    v_NR5GC := NR5GC_PTC.create alive;

    f_MTC_ConnectPTCs_NR5GC(system, v_NR5GC, v_IMS1, v_IMS2);

    v_NR5GC.start(f_TC_7_1_1_4_2_3_NR5GC());

    t_GuardTimer.start;

    f_MTC_MainLoop_NR5GC(t_GuardTimer);

  }
2.2 Change 2

	Function name
	cs_NR_TBS_CalculationParameters_711423

	Reason for change
	Based on 38.508-1, dmrs-UplinkForPUSCH-MappingTypeB in PUSCH-Config is not present. And based on 38.331, the default value for dmrs-AdditionalPosition is pos2. So, in cs_NR_TBS_CalculationParameters_711423, MaxNoOfDmrsAddPos should be 2.

	Summary of change
	Correct the value of MaxNoOfDmrsAddPos in cs_NR_TBS_CalculationParameters_711423 to 2.

	TTCN module
	MAC_TC_Common_NR

	MCC160 Comment
	


Before 

template (value) NR_TBS_CalculationParameters_Type cs_NR_TBS_CalculationParameters_711423 :=

    cs_NR_TBS_CalculationParameters("PUSCH", // PxSCH

                                    "TypeB", // MappingType

                                    tsc_NR_MCS_Table_5_1_3_1__1, //MCS_TableNumber

                                    1, // MaxNoOfDmrsAddPos

                                    1, //NoOfCdmGroups

                                    1); //NoOfLayers

After change

template (value) NR_TBS_CalculationParameters_Type cs_NR_TBS_CalculationParameters_711423 :=

    cs_NR_TBS_CalculationParameters("PUSCH", // PxSCH

                                    "TypeB", // MappingType

                                    tsc_NR_MCS_Table_5_1_3_1__1, //MCS_TableNumber

                                    2, // MaxNoOfDmrsAddPos

                                    1, //NoOfCdmGroups

                                    1); //NoOfLayers
2.3 Change 3

	Function name
	f_TC_7_1_1_4_2_3_NR5GC

	Reason for change
	Based on 38.508-1, dmrs-UplinkForPUSCH-MappingTypeB in PUSCH-Config is not present. And based on 38.331, the default value for dmrs-AdditionalPosition is pos2. So, v_CalculationParameters.MaxNoOfDmrsAddPos should be 2, instead of 0 in FR1.

	Summary of change
	Remove the configuration of v_CalculationParameters.MaxNoOfDmrsAddPos.

	TTCN module
	MAC_NR5GC

	MCC160 Comment
	


Before 

function f_TC_7_1_1_4_2_3_NR5GC() runs on NR5GC_PTC

  { // 7.1.1.4.2.3  UL-SCH transport block size selection / DCI format 0_1 / RA type 0/RA Type 1 / Transform precoding disabled

    var DRB_Identity v_DRBId ;

    var template (value) NR_TBS_CalculationParameters_Type v_CalculationParameters:= cs_NR_TBS_CalculationParameters_711423;

    var template (omit)  NR_RadioBearerList_Type v_SS_Drb_ConfigList;

    //Init Cell parameters

    f_NR5GC_Init(NR_1);

    if ( f_NR_CellInfo_GetIsFR1(nr_Cell1)) { v_CalculationParameters.MaxNoOfDmrsAddPos := 0;};

    f_NR_Init_7_1_1_4_2_x(nr_Cell1, formats0_1_And_1_1, omit, omit);

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    ……

  };

After change

function f_TC_7_1_1_4_2_3_NR5GC() runs on NR5GC_PTC

  { // 7.1.1.4.2.3  UL-SCH transport block size selection / DCI format 0_1 / RA type 0/RA Type 1 / Transform precoding disabled

    var DRB_Identity v_DRBId ;

    var template (value) NR_TBS_CalculationParameters_Type v_CalculationParameters:= cs_NR_TBS_CalculationParameters_711423;

    var template (omit)  NR_RadioBearerList_Type v_SS_Drb_ConfigList;

    //Init Cell parameters

    f_NR5GC_Init(NR_1);

    if ( f_NR_CellInfo_GetIsFR1(nr_Cell1)) { v_CalculationParameters.MaxNoOfDmrsAddPos := 0;};
    f_NR_Init_7_1_1_4_2_x(nr_Cell1, formats0_1_And_1_1, omit, omit);

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    ……

  };
2.4 Change 4

	Function name
	f_NR_Init_7_1_1_4_2_x

	Reason for change
	Based on 38.523-1 Table 7.1.1.4.2.3.3.2-3, resourceAllocation needs to be configured as dynamicSwitch.

	Summary of change
	Set resourceAllocation to dynamicSwitch.

	TTCN module
	MAC_TC_Common_NR

	MCC160 Comment
	


Before 

function f_NR_Init_7_1_1_4_2_x(NR_CellId_Type p_NR_CellId,

                                 NR_SearchSpace_SearchSpaceType_Type.ue_Specific.dci_Formats p_DciFormats,

                                 template (omit) PUSCH_Config.mcs_Table p_Mcs_Table,

                                 template (omit) PUSCH_Config.transformPrecoder p_TransformPrecoder) runs on NR_BASE_PTC

  {

    var BWP_Id v_BWP_Id := tsc_NR_BWP_Id;

    var template (value) NR_UplinkBWP_Type v_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(p_NR_CellId, v_BWP_Id);

    var template (value) NR_DownlinkBWP_Type v_DownlinkBWP := f_NR_CellInfo_GetDownlinkBWP(p_NR_CellId, v_BWP_Id);

    var integer v_SearchSpaceIndex := f_NR_DownlinkBWP_GetSearchSpace_Index(v_DownlinkBWP, tsc_NR_SearchSpaceId_USS);

    //@sic R5s190927 sic@

    var integer v_K2 := 4; // FR2 and Fr1

    var PUSCH_TimeDomainResourceAllocation.startSymbolAndLength v_StartSymbolAndLength := 42;

    if ( f_NR_CellInfo_GetIsFR1(nr_Cell1)) { v_StartSymbolAndLength := 52;}

    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.pusch_TimeDomainAllocationList.setup := cs_NR_PUSCH_TimeDomainResourceAllocationList_71142x(v_K2, v_StartSymbolAndLength);

    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.mcs_Table  := p_Mcs_Table; //qam64 if omit

    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.transformPrecoder :=p_TransformPrecoder;

    if (match(enabled, p_TransformPrecoder)) {

      v_UplinkBWP.Dedicated.R15.pusch_Config.setup.mcs_TableTransformPrecoder := omit;

    }

    v_DownlinkBWP.Pdcch.SearchSpaceArray[v_SearchSpaceIndex].SearchSpaceConfigAtUE.R15.searchSpaceType.ue_Specific.dci_Formats := p_DciFormats;

    f_NR_CellInfo_SetUplinkBWP(p_NR_CellId, v_UplinkBWP, v_BWP_Id);

    f_NR_CellInfo_SetDownlinkBWP(p_NR_CellId, v_DownlinkBWP, v_BWP_Id);

    };

After change

function f_NR_Init_7_1_1_4_2_x(NR_CellId_Type p_NR_CellId,

                                 NR_SearchSpace_SearchSpaceType_Type.ue_Specific.dci_Formats p_DciFormats,

                                 template (omit) PUSCH_Config.mcs_Table p_Mcs_Table,

                                 template (omit) PUSCH_Config.transformPrecoder p_TransformPrecoder) runs on NR_BASE_PTC

  {

    var BWP_Id v_BWP_Id := tsc_NR_BWP_Id;

    var template (value) NR_UplinkBWP_Type v_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(p_NR_CellId, v_BWP_Id);

    var template (value) NR_DownlinkBWP_Type v_DownlinkBWP := f_NR_CellInfo_GetDownlinkBWP(p_NR_CellId, v_BWP_Id);

    var integer v_SearchSpaceIndex := f_NR_DownlinkBWP_GetSearchSpace_Index(v_DownlinkBWP, tsc_NR_SearchSpaceId_USS);

    //@sic R5s190927 sic@

    var integer v_K2 := 4; // FR2 and Fr1

    var PUSCH_TimeDomainResourceAllocation.startSymbolAndLength v_StartSymbolAndLength := 42;

    if ( f_NR_CellInfo_GetIsFR1(nr_Cell1)) { v_StartSymbolAndLength := 52;}

    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.pusch_TimeDomainAllocationList.setup := cs_NR_PUSCH_TimeDomainResourceAllocationList_71142x(v_K2, v_StartSymbolAndLength);

    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.mcs_Table  := p_Mcs_Table; //qam64 if omit

    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.transformPrecoder :=p_TransformPrecoder;

    if (match(enabled, p_TransformPrecoder)) {

      v_UplinkBWP.Dedicated.R15.pusch_Config.setup.mcs_TableTransformPrecoder := omit;

    }

    v_DownlinkBWP.Pdcch.SearchSpaceArray[v_SearchSpaceIndex].SearchSpaceConfigAtUE.R15.searchSpaceType.ue_Specific.dci_Formats := p_DciFormats;

    if(p_DciFormats == formats0_1_And_1_1)

    {

      v_UplinkBWP.Dedicated.R15.pusch_Config.setup.resourceAllocation := dynamicSwitch;

    }

    f_NR_CellInfo_SetUplinkBWP(p_NR_CellId, v_UplinkBWP, v_BWP_Id);

    f_NR_CellInfo_SetDownlinkBWP(p_NR_CellId, v_DownlinkBWP, v_BWP_Id);

    };
2.5 Change 5

	Function name
	f_TC_7_1_1_4_2_x_DCI0_1_NR_TestBody

	Reason for change
	1. UL grant will be scheduled inside the loop. Need to stop UL grant before the loop.
2. When MCS = 28 and PRB < 4, the resulting TBS is very small leading to CRC error in decoding UL data.
3. When resource allocation type is resourceAllocationType1, PRB = 123, MCS = 5, TDRA = 0, the resulting TBS is 3824.05. As the discussion raised in R5-200241, skip this test point inside the loop.

	Summary of change
	1. Stop UL grant for the loop.
2. Skip when MCS is 28 and PRB is smaller than 4 inside the loop.
3. Skip when resource allocation type is resourceAllocationType1, PRB = 123, MCS = 5 and TDRA = 0 inside the loop.
Note : A prose CR on 38.523-1 associated with changes 2 and 3 will be raised at RAN5#87

	TTCN module
	MAC_TC_Common_NR

	MCC160 Comment
	


Before 

function f_TC_7_1_1_4_2_x_DCI0_1_NR_TestBody(DRB_Identity p_NR_DRB_Id,

                                               template (value) NR_TBS_CalculationParameters_Type p_CalculationParameters) runs on NR_BASE_PTC

  { 

    ......
    // Configure SS for DL grant for Max TB size

    f_NR_DLGrantConfiguration(nr_Cell1,

                              cs_TimingInfo_Now,

                              resourceAllocationType1,

                              cs_NR_FreqDomainResourceAssignmentDL_Explicit(0, v_Max_nPRB),

                              int2bit(0, 4),

                              cs_NR_TransportBlockRetransmissionList_Def(28),

                              -, -,

                              cs_NR_DciFormat_1_1_Params(v_SCS));

    //Steps 1 to 5 are repeated for values of nPRB  from 1 to v_Max_nPRB and iMCS from 0 to 28, time domain resource allocation v_TDRA 0..1

    //f_NR_ConfigureULGrant_MaxTBSupported();

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

      if (i == 1) {

        v_NR_ResourceAllocationType := resourceAllocationType1;

      }

      for (v_N_PRB := 1; v_N_PRB <= v_Max_nPRB; v_N_PRB := v_N_PRB + 1) {  //for nPRB 1 to v_Max_nPRB

        if (i == 0) {

          if (not f_NR_Resourceallocation0_AllowedNPRB(v_Max_nPRB, v_N_PRB)) {

            continue;

          }

        }

        for (v_I_MCS := 0; v_I_MCS <= 28 ; v_I_MCS := v_I_MCS + 1) {   //for iMCS 0 to 28

          for (v_TDRA := 0; v_TDRA <= 1 ; v_TDRA := v_TDRA + 1) {   //for Time Domain Resource Allocation 0 to 1

            //SS looks up iTBS in table 7.1.7.1-1 in TS 36.213 based on the value of iMCS

            //v_I_TBS := f_NR_Get_iTBS_For_iMCS(v_I_MCS);

            //The SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L, and  nPRB.

            v_TBSize := f_NR_TBS_Calculation(p_CalculationParameters, v_NoOfSymbols[v_TDRA], v_N_PRB, v_I_MCS);

            if (v_TBSize < 136) {            //this results in zero number of PDCP SDUs

              continue;

            }  // skip this nprb, Imcs, TDRA combination.

            ......
          }//End for TDRA 0 to 13

        }//End for iMCS 0 to 28

      }//End for nPRB 1 to 110

    }// End for i 0 and 1

  }//f_NR_7_1_1_4_2_x

After change

function f_TC_7_1_1_4_2_x_DCI0_1_NR_TestBody(DRB_Identity p_NR_DRB_Id,

                                               template (value) NR_TBS_CalculationParameters_Type p_CalculationParameters) runs on NR_BASE_PTC

  { 

    ......
    // Configure SS for DL grant for Max TB size

    f_NR_DLGrantConfiguration(nr_Cell1,

                              cs_TimingInfo_Now,

                              resourceAllocationType1,

                              cs_NR_FreqDomainResourceAssignmentDL_Explicit(0, v_Max_nPRB),

                              int2bit(0, 4),

                              cs_NR_TransportBlockRetransmissionList_Def(28),

                              -, -,

                              cs_NR_DciFormat_1_1_Params(v_SCS));

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    //Steps 1 to 5 are repeated for values of nPRB  from 1 to v_Max_nPRB and iMCS from 0 to 28, time domain resource allocation v_TDRA 0..1

    //f_NR_ConfigureULGrant_MaxTBSupported();

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

      if (i == 1) {

        v_NR_ResourceAllocationType := resourceAllocationType1;

      }

      for (v_N_PRB := 1; v_N_PRB <= v_Max_nPRB; v_N_PRB := v_N_PRB + 1) {  //for nPRB 1 to v_Max_nPRB

        if (i == 0) {

          if (not f_NR_Resourceallocation0_AllowedNPRB(v_Max_nPRB, v_N_PRB)) {

            continue;

          }

        }

        for (v_I_MCS := 0; v_I_MCS <= 28 ; v_I_MCS := v_I_MCS + 1) {   //for iMCS 0 to 28

          if (v_I_MCS == 28 and v_N_PRB < 4) {

            continue;

          }

          for (v_TDRA := 0; v_TDRA <= 1 ; v_TDRA := v_TDRA + 1) {   //for Time Domain Resource Allocation 0 to 1

            if(i == 1 and v_I_MCS == 5 and v_N_PRB == 123 and v_TDRA == 0) {

              continue;

            }

            //SS looks up iTBS in table 7.1.7.1-1 in TS 36.213 based on the value of iMCS

            //v_I_TBS := f_NR_Get_iTBS_For_iMCS(v_I_MCS);

            //The SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L, and  nPRB.

            v_TBSize := f_NR_TBS_Calculation(p_CalculationParameters, v_NoOfSymbols[v_TDRA], v_N_PRB, v_I_MCS);

            if (v_TBSize < 136) {            //this results in zero number of PDCP SDUs

              continue;

            }  // skip this nprb, Imcs, TDRA combination.

            ......
          }//End for TDRA 0 to 13

        }//End for iMCS 0 to 28

      }//End for nPRB 1 to 110

    }// End for i 0 and 1

  }//f_NR_7_1_1_4_2_x
3 Execution Log Files 
3.1 HiSilicon Balong 5000
The HiSilicon Balong 5000 5G UE passed this test case on Keysight S8704A Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test case execution log file:

Keysight/TC_7_1_1_4_2_3_LOG.html

In the log file (in .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 parameter file:
Keysight/TC_7_1_1_4_2_3PIXIT.xml

4 References
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