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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 22.3.1.6a  which is part of the NBIOT_IWD_18wk49 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:
Yongsheng Ma
mayongsheng@starpointcomm.com
1.1 Verification Test Summary 

Test Case:
TC_22_3_1_6a
ATS Version:
iwd-TTCN3-B2018-09_D18wk49
System Simulator used:
Starpoint SP8630

UE used:
Hisilicon Hi2110, spreadtrum RDA8909
Verification Status:
PASS
2 Corrections required

2.1 Change 1-Move two templates to the common part
	Function name
	template (value) MAC_PDU_Length_Type cs_MAC_PDU_Length_15Bit(integer p_Length);

template (present) MAC_PDU_Length_Type cr_MAC_PDU_Length_15Bit(B15_Type p_Length);

	Reason for change
	Test case need to use the templete for DL TBS=2536 bits in category NB2.

	Summary of change
	Move the two templates to the common part form LTE\7_1\MAC_Templates.ttcn

	TTCN module
	EUTRA_NB_CommonMAC.ttcn

	MCC160 Comment
	


Before change

  template (present) MAC_PDU_Length_Type cr_MAC_PDU_Length_7Bit(B7_Type p_Length) :=

  { /* @status    APPROVED (LTE, LTE_A_R10_R11, NBIOT) */

    Format := '0'B, // 7 bit Length

    Value := p_Length

  };

After change

  template (present) MAC_PDU_Length_Type cr_MAC_PDU_Length_7Bit(B7_Type p_Length) :=

  { /* @status    APPROVED (LTE, LTE_A_R10_R11, NBIOT) */

    Format := '0'B, // 7 bit Length

    Value := p_Length

  };

  template (value) MAC_PDU_Length_Type cs_MAC_PDU_Length_15Bit(integer p_Length) :=

  { 

    Format := '1'B, // 15 bit Length

    Value := int2bit(p_Length,15)

  };

  template (present) MAC_PDU_Length_Type cr_MAC_PDU_Length_15Bit(B15_Type p_Length) :=

  { 

    Format := '1'B, // 15 bit Length

    Value := p_Length

  };

2.2 Change 2 – Correction to function ’f_NBIOT_MAC_PDU_WithSDUs_TX’
	Function name
	f_NBIOT_MAC_PDU_WithSDUs_TX

	Reason for change
	For Category NB2  test case, the max DL TBS is 2536 bits.

This function do not have the case for send data bigger than 128 bytes.

	Summary of change
	Add case for DL TBS=2536 bits.

	TTCN module
	EUTRA_NB_CommonMAC.ttcn

	MCC160 Comment
	


Before change

  function f_NBIOT_MAC_PDU_WithSDUs_TX(B5_Type p_LchId,

                                       template (value) MAC_SDUList_Type p_MAC_SDUList,

                                       template (omit) integer p_TBS := omit) return template (value) MAC_PDU_Type

  {

    /* Notes:

     * - for NBIOT the SDU length is 7 bits only (max TBS is 680; SDU length is in bytes)

     * - when there are no MAC CTRL elements, the min. header size is ((2 * number of SDUs) - 1) as the header of the last SDU does not have a length field

     * - in case of no padding at all or single-byte or two-byte padding the header of the last SDU does not have a length field

     *   for all other cases all SDU headers have a length, there is a (final) R/R/E/LCID header for padding (1 octet) and padding at the end of the MAC PDU */

    var integer v_MinNoOfOctets := 0;

    var integer v_NoOfSDUs := lengthof(p_MAC_SDUList);

    var IntegerList_Type v_SduLength;

    var template (value) MAC_Header_Type v_MAC_Header;

    var template (omit) MAC_CTRL_ElementList_Type v_CtrlElementList := omit;

    var template (omit) octetstring v_Padding;

    var integer v_TBS;

    var integer v_TotalPaddingSize;

    var integer v_NoOfSduHeadersWithLength;

    var integer i;

    var integer k;

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

      v_SduLength[i] := lengthof(p_MAC_SDUList[i]);

      v_MinNoOfOctets := v_MinNoOfOctets + v_SduLength[i] + 2;  /* 2 octets for R/R/E/LCID/F/L header (7bit length) */

    }

    v_MinNoOfOctets := v_MinNoOfOctets - 1; /* header for the last SDU may be R/R/E/LCID header, i.e. just one octet */

    if (isvalue(p_TBS)) {

      v_TBS := valueof(p_TBS);

    } else {

      v_TBS := fl_NBIOT_TransportBlockSize(v_MinNoOfOctets);

    }

    v_TotalPaddingSize := (v_TBS / 8) - v_MinNoOfOctets;

    k := 0;

    if (v_TotalPaddingSize < 0) {

      FatalError(__FILE__, __LINE__, "TBS too small");

    } else if (v_TotalPaddingSize <= 2) {  /* single-byte or two-byte padding at the beginning of the MAC PDU according to 36.321 clause 6.1.6

                                              or no padding at all */

      for (i := 0; i < v_TotalPaddingSize; i := i + 1) {     /* 0, 1, or 2 padding headers at the beginning of the MAC PDU */

        v_MAC_Header[k] := cs_MAC_PDU_SubHeader(tsc_B2_Reserved, tsc_ExtensionMoreHeaders, tsc_LchId_Padding);

        k := k + 1;

      }

      v_NoOfSduHeadersWithLength := v_NoOfSDUs - 1;     /* header of the last SDU does not have a length field */

      v_Padding := omit;

    } else {

      v_NoOfSduHeadersWithLength := v_NoOfSDUs;         /* all SDU headers have a length field */

      v_Padding := f_GetN_OctetsFromPRBS(1000, v_TotalPaddingSize - 2);   /* "-2" as there is the length for the last SDU and the header for the padding */

    }

    for (i := 0; i < v_NoOfSduHeadersWithLength; i := i + 1) { /* R/R/E/LCID/LEN headers */

      v_MAC_Header[k] := cs_MAC_PDU_SubHeader(tsc_B2_Reserved, tsc_ExtensionMoreHeaders, p_LchId, cs_MAC_PDU_Length_7Bit(v_SduLength[i]));

      k := k + 1;

    }

    if (isvalue(v_Padding)) {

      v_MAC_Header[k] := cs_MAC_PDU_SubHeader(tsc_B2_Reserved, tsc_ExtensionNoMoreHeaders, tsc_LchId_Padding);

    } else {

      v_MAC_Header[k] := cs_MAC_PDU_SubHeader(tsc_B2_Reserved, tsc_ExtensionNoMoreHeaders, p_LchId);

    }

    return cs_MAC_PDU(v_MAC_Header, v_CtrlElementList, p_MAC_SDUList, v_Padding);

  }

After change

  function f_NBIOT_MAC_PDU_WithSDUs_TX(B5_Type p_LchId,

                                       template (value) MAC_SDUList_Type p_MAC_SDUList,

                                       template (omit) integer p_TBS := omit) return template (value) MAC_PDU_Type

  {

    /* Notes:

     * - for NBIOT the SDU length is 7 bits only (max TBS is 680; SDU length is in bytes)

     * - when there are no MAC CTRL elements, the min. header size is ((2 * number of SDUs) - 1) as the header of the last SDU does not have a length field

     * - in case of no padding at all or single-byte or two-byte padding the header of the last SDU does not have a length field

     *   for all other cases all SDU headers have a length, there is a (final) R/R/E/LCID header for padding (1 octet) and padding at the end of the MAC PDU */

    var integer v_MinNoOfOctets := 0;

    var integer v_NoOfSDUs := lengthof(p_MAC_SDUList);

    var IntegerList_Type v_SduLength;

    var template (value) MAC_Header_Type v_MAC_Header;

    var template (omit) MAC_CTRL_ElementList_Type v_CtrlElementList := omit;

    var template (omit) octetstring v_Padding;

    var integer v_TBS;

    var integer v_TotalPaddingSize;

    var integer v_NoOfSduHeadersWithLength;

    var integer i;

    var integer k;

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

      v_SduLength[i] := lengthof(p_MAC_SDUList[i]);

      v_MinNoOfOctets := v_MinNoOfOctets + v_SduLength[i] + 2;  /* 2 octets for R/R/E/LCID/F/L header (7bit length) */

    }

    v_MinNoOfOctets := v_MinNoOfOctets - 1; /* header for the last SDU may be R/R/E/LCID header, i.e. just one octet */

    if (isvalue(p_TBS)) {

      v_TBS := valueof(p_TBS);

    } else {

      v_TBS := fl_NBIOT_TransportBlockSize(v_MinNoOfOctets);

    }

    v_TotalPaddingSize := (v_TBS / 8) - v_MinNoOfOctets;

    k := 0;

    if (v_TotalPaddingSize < 0) {

      FatalError(__FILE__, __LINE__, "TBS too small");

    } else if (v_TotalPaddingSize <= 2) {  /* single-byte or two-byte padding at the beginning of the MAC PDU according to 36.321 clause 6.1.6

                                              or no padding at all */

      for (i := 0; i < v_TotalPaddingSize; i := i + 1) {     /* 0, 1, or 2 padding headers at the beginning of the MAC PDU */

        v_MAC_Header[k] := cs_MAC_PDU_SubHeader(tsc_B2_Reserved, tsc_ExtensionMoreHeaders, tsc_LchId_Padding);

        k := k + 1;

      }

      v_NoOfSduHeadersWithLength := v_NoOfSDUs - 1;     /* header of the last SDU does not have a length field */

      v_Padding := omit;

    } else {



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




v_SduLength[i] := lengthof(p_MAC_SDUList[i]);



    if(v_SduLength[i]>127){




  v_NoOfSduHeadersWithLength := v_NoOfSDUs;         /* all SDU headers have a length field */

              v_Padding := f_GetN_OctetsFromPRBS(1000, v_TotalPaddingSize - 3);   /* "-3" as there is the length for the last SDU and the header for the padding when 128 bytes <= length of DedicatedInfoNAS < 16383 bytes )*/



    }


        else


        {

              v_NoOfSduHeadersWithLength := v_NoOfSDUs;         /* all SDU headers have a length field */

             v_Padding := f_GetN_OctetsFromPRBS(1000, v_TotalPaddingSize - 2);   /* "-2" as there is the length for the last SDU and the header for the padding  when length of  DedicatedInfoNAS <= 127 bytes ) */

            }



}

      }

    for (i := 0; i < v_NoOfSduHeadersWithLength; i := i + 1) { /* R/R/E/LCID/LEN headers */


  if(valueof(v_SduLength[i])>127){    // 15 bits length



 v_MAC_Header[k] := cs_MAC_PDU_SubHeader(tsc_B2_Reserved, tsc_ExtensionMoreHeaders, p_LchId, cs_MAC_PDU_Length_15Bit(v_SduLength[i]));

         k := k + 1;


  }


  else{                             // 7 bits

        v_MAC_Header[k] := cs_MAC_PDU_SubHeader(tsc_B2_Reserved, tsc_ExtensionMoreHeaders, p_LchId, cs_MAC_PDU_Length_7Bit(v_SduLength[i]));

        k := k + 1;


  }

    }

    if (isvalue(v_Padding)) {

      v_MAC_Header[k] := cs_MAC_PDU_SubHeader(tsc_B2_Reserved, tsc_ExtensionNoMoreHeaders, tsc_LchId_Padding);

    } else {

      v_MAC_Header[k] := cs_MAC_PDU_SubHeader(tsc_B2_Reserved, tsc_ExtensionNoMoreHeaders, p_LchId);

    }

    return cs_MAC_PDU(v_MAC_Header, v_CtrlElementList, p_MAC_SDUList, v_Padding);

  }
2.3 Change 3 – Correction to function ’f_NBIOT_MacPduHeader_AddSubheader_RX’
	Function name
	f_NBIOT_MacPduHeader_AddSubheader_RX

	Reason for change
	For Category NB2  test case, the max DL TBS is 2536 bits.

This function do not have the case for receive data bigger than 128 bytes.

	Summary of change
	Add case for DL TBS=2536 bits.

	TTCN module
	EUTRA_NB_CommonMAC.ttcn

	MCC160 Comment
	


Before change

  function f_NBIOT_MacPduHeader_AddSubheader_RX(template (present) MAC_Header_Type p_MacPduHeader,

                                                template (present) B5_Type p_LCID,

                                                B1_Type p_ExtensionBit := tsc_ExtensionMoreHeaders,

                                                template (omit) integer p_Length := omit) return template (present) MAC_Header_Type

  {

    var template (present) MAC_Header_Type v_MacPduHeader := p_MacPduHeader;

    var integer i := lengthof(v_MacPduHeader);

    var template MAC_PDU_Length_Type v_SubheaderLength := omit;

    var B7_Type v_LengthBits;

    if (ispresent(p_Length) and (p_ExtensionBit == tsc_ExtensionMoreHeaders)) {

      v_LengthBits := int2bit(valueof(p_Length), 7);

      v_SubheaderLength := cr_MAC_PDU_Length_7Bit(v_LengthBits);

    }

    v_MacPduHeader[i] := cr_MAC_PDU_SubHeader(tsc_B2_Reserved, p_ExtensionBit, p_LCID, v_SubheaderLength);

    return v_MacPduHeader;

  }

After change

  function f_NBIOT_MacPduHeader_AddSubheader_RX(template (present) MAC_Header_Type p_MacPduHeader,

                                                template (present) B5_Type p_LCID,

                                                B1_Type p_ExtensionBit := tsc_ExtensionMoreHeaders,

                                                template (omit) integer p_Length := omit) return template (present) MAC_Header_Type

  {

    var template (present) MAC_Header_Type v_MacPduHeader := p_MacPduHeader;

    var integer i := lengthof(v_MacPduHeader);

    var template MAC_PDU_Length_Type v_SubheaderLength := omit;

    var B7_Type v_LengthBits;


 var B15_Type v_LengthBits15;
    if (ispresent(p_Length) and (p_ExtensionBit == tsc_ExtensionMoreHeaders)) {

     if(valueof(p_Length)<128){

        v_LengthBits := int2bit(valueof(p_Length), 7);

        v_SubheaderLength := cr_MAC_PDU_Length_7Bit(v_LengthBits);


  }


  else{ // 15 bits length



 v_LengthBits15 := int2bit(valueof(p_Length), 15);

         v_SubheaderLength := cr_MAC_PDU_Length_15Bit(v_LengthBits15);


  }

    }

    v_MacPduHeader[i] := cr_MAC_PDU_SubHeader(tsc_B2_Reserved, p_ExtensionBit, p_LCID, v_SubheaderLength);

    return v_MacPduHeader;

  }
2.4 Change 4 – Correction to function ’f_TC_22_3_1_6a_NBIOT’
	Function name
	f_TC_22_3_1_6a_NBIOT

	Reason for change
	It’s not right to use template tsc_Table_22_3_1_6_3_2__2 in step1.

	Summary of change
	Use tsc_Table_22_3_1_6a_3_2__2 in step1 instead.

	TTCN module
	EUTRA_NB_CommonMAC.ttcn

	MCC160 Comment
	


Before change

function f_TC_22_3_1_6a_NBIOT() runs on NBIOT_PTC

  {

    var NBIOT_CellId_Type v_CellId := nbiot_Cell1;

    var NBIOT_IDLEUPDATED_STATE_Type v_TestLoopMode := STATE2A_NB_TESTLOOP_ModeG;

    var NB_RLC_CountsInfoList_Type v_RLC_CountsInfoListByRef;                         // RLC status to be maintained by Send/Receive functions

    var SubFrameTiming_Type v_SubFrameTiming;

    var template (value) TimingInfo_Type v_TimingInfo;

    var Table_22_3_1_6_3_2__2_Entry_Type v_TestData;

    var RLC_SDU_Type v_RlcSdu;

    var RLC_SDUList_Type v_RlcSduList;

    var integer v_RlcSduSize;

    var integer v_Start := 0;

    var integer i;

    f_NBIOT_L2_Preamble_State2B_NB(v_RLC_CountsInfoListByRef, v_CellId, TransparentMode_RLC_MAC, v_TestLoopMode);

    //------------------------------------

    f_NBIOT_TestBody_Set(true, layer2);

    for (i := 0; i < lengthof(tsc_Table_22_3_1_6a_3_2__2); i := i + 1) {

      //@siclog "Step 1" siclog@

      v_TestData := tsc_Table_22_3_1_6_3_2__2[i];
      v_RlcSduSize := (v_TestData.UL_TBS - 56) / 8;

      …

After change

function f_TC_22_3_1_6a_NBIOT() runs on NBIOT_PTC

  {

    var NBIOT_CellId_Type v_CellId := nbiot_Cell1;

    var NBIOT_IDLEUPDATED_STATE_Type v_TestLoopMode := STATE2A_NB_TESTLOOP_ModeG;

    var NB_RLC_CountsInfoList_Type v_RLC_CountsInfoListByRef;                         // RLC status to be maintained by Send/Receive functions

    var SubFrameTiming_Type v_SubFrameTiming;

    var template (value) TimingInfo_Type v_TimingInfo;

    var Table_22_3_1_6_3_2__2_Entry_Type v_TestData;

    var RLC_SDU_Type v_RlcSdu;

    var RLC_SDUList_Type v_RlcSduList;

    var integer v_RlcSduSize;

    var integer v_Start := 0;

    var integer i;

    f_NBIOT_L2_Preamble_State2B_NB(v_RLC_CountsInfoListByRef, v_CellId, TransparentMode_RLC_MAC, v_TestLoopMode);

    //------------------------------------

    f_NBIOT_TestBody_Set(true, layer2);

    for (i := 0; i < lengthof(tsc_Table_22_3_1_6a_3_2__2); i := i + 1) {

      //@siclog "Step 1" siclog@

      v_TestData := tsc_Table_22_3_1_6a_3_2__2[i];

      v_RlcSduSize := (v_TestData.UL_TBS - 56) / 8;

     …

3 Branches executed

None.

4 Execution Log Files 

4.1 Hisilicon Hi2110&spreadtrum RDA8909
The Hisilicon Hi2110 and  spreadtrum RDA8909 passed this test case on Starpoint SP8630 Integration Test System in LTE FDD band 8. The documentation below is enclosed as evidence of the successful test case run [1]:

TC_22_3_1_6a_Hi2110_PASS.spm

TC_22_3_1_6a_RDA8909_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.

       TC_22_3_1_6a.sppar
5 References

	[1]
	R5s190040: Supporting information for agreement of NB-IoT test case 22.3.1.6a



