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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 9.4 which is part of the IMS 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: 
9.4
ATS Version:
iwd-TTCN3-B2019-06_D20wk38
System Simulator used:
Keysight S8704A Protocol Conformance Toolset
UE used:
Qualcomm SM8350
Verification Status:
PASS
2 Corrections required
In addition to the below changes, the changes of R5s2010327 are required and applied.
2.1 Change 1

	Function name
	f_CharPacking_IA5toGsm7Bit()

	Reason for change
	From the conformance requirements (23.040 0.2.3.24):

If 7 bit data is used and the TP UD Header does not finish on a septet boundary then fill bits are inserted after the last Information Element Data octet up to the next septet boundary so that there is an integral number of septets for the entire TP UD header. This is to ensure that the SM itself starts on an septet boundary so that an earlier Phase mobile shall be capable of displaying the SM itself although the TP UD Header in the TP UD field may not be understood.
Here the TP UD header (in template cr_TP_UserDataHeader_ConcSMS) consists of 6 octects = 48 bits. 1 fill bit needs to be inserted so that the SMS text starts at bit 49 (septet boundary)



	Summary of change
	Pass required number of fill bits into the packing function as initial value of v_Bitstring, before we start encoding the text characters.

	TTCN module
	CommonDefs

	MCC160 Comment
	


Before 

function f_CharPacking_IA5toGsm7Bit(charstring p_Text,

                                      Gsm7BitPacking_Type p_Packing) return octetstring

  { /* @sic R5s130103 change 3: consideration of non alpha numeric characters sic@ */

    var octetstring v_OctetString := char2oct(p_Text);   // "Hallo" -> '48616C6C6F'O

    var bitstring v_BitString :=  ‘’B;

    var bitstring v_Padding := ''B;

    var integer v_TextLength;

    var integer v_BitStringLength := 0;

    var integer v_IntValue;

    var integer v_NoOfOctets;

    var integer v_NoOfPaddingBits;

    var integer v_Index;

    var integer i;

    // convert ascii table to GSM 7 bit table

    v_OctetString := fl_XlatAcsiiToGsm7Bit(v_OctetString);                 //  @sic R5s130103 change 3 sic@

    v_TextLength := lengthof(v_OctetString);

    if (((p_Packing == SMS_Packing) and (v_TextLength > 160)) or           // a maximum of 160 characters for SMS  (i.e. 140 octets)

        ((p_Packing == CBS_Packing) and (v_TextLength > 93)) or            // a maximum of  93 characters for CBS  (i.e.  82 octets)

        ((p_Packing == USSD_Packing) and (v_TextLength > 182))) {          // a maximum of 182 characters for USSD (i.e. 160 octets)

      FatalError(__FILE__, __LINE__, "input string is too long");

    }

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

      v_IntValue := oct2int(v_OctetString[i]);

      v_BitString := int2bit(v_IntValue, 7) & v_BitString;  // concat 7 bits only

      v_BitStringLength := v_BitStringLength + 7;

    }

    // add padding:

    v_NoOfOctets := (v_BitStringLength + 7) / 8;

    v_NoOfPaddingBits := (v_NoOfOctets * 8) - v_BitStringLength;

    if (v_NoOfPaddingBits > 0) {

      if ((p_Packing == USSD_Packing) and (v_NoOfPaddingBits == 7)) {

        v_Padding := '0001101'B;                     // use <CR> instead of the @ character; see TS 23.038 cl. 6.1.2.3.1

      } else {

        v_Padding := int2bit(0, v_NoOfPaddingBits);  // 1..7 padding bits, all 0

      }

    }

    v_BitString := v_Padding & v_BitString;

    // convert bitstring back to octetstring: the first character is at the end of the bitstring

    // => we need to take the octets from the end of the bitstring

    v_OctetString := ''O;

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

      v_Index := (v_NoOfOctets - (i+1)) * 8;    // get start index of the next octet

      v_OctetString[i] := bit2oct(substr(v_BitString, v_Index, 8));

    }

    return v_OctetString;

  }
After
function f_CharPacking_IA5toGsm7Bit(charstring p_Text,

                                      Gsm7BitPacking_Type p_Packing, bitstring p_fillBits := ''B) return octetstring

  { /* @sic R5s130103 change 3: consideration of non alpha numeric characters sic@ */

    var octetstring v_OctetString := char2oct(p_Text);   // "Hallo" -> '48616C6C6F'O

    var bitstring v_BitString :=  p_fillBits;

    var bitstring v_Padding := ''B;

    var integer v_TextLength;

    var integer v_BitStringLength := lengthof(p_fillBits);

    var integer v_IntValue;

    var integer v_NoOfOctets;

    var integer v_NoOfPaddingBits;

    var integer v_Index;

    var integer i;

    // convert ascii table to GSM 7 bit table

    v_OctetString := fl_XlatAcsiiToGsm7Bit(v_OctetString);                 //  @sic R5s130103 change 3 sic@

    v_TextLength := lengthof(v_OctetString);

    if (((p_Packing == SMS_Packing) and (v_TextLength > 160)) or           // a maximum of 160 characters for SMS  (i.e. 140 octets)

        ((p_Packing == CBS_Packing) and (v_TextLength > 93)) or            // a maximum of  93 characters for CBS  (i.e.  82 octets)

        ((p_Packing == USSD_Packing) and (v_TextLength > 182))) {          // a maximum of 182 characters for USSD (i.e. 160 octets)

      FatalError(__FILE__, __LINE__, "input string is too long");

    }

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

      v_IntValue := oct2int(v_OctetString[i]);

      v_BitString := int2bit(v_IntValue, 7) & v_BitString;  // concat 7 bits only

      v_BitStringLength := v_BitStringLength + 7;

    }

    // add padding:

    v_NoOfOctets := (v_BitStringLength + 7) / 8;

    v_NoOfPaddingBits := (v_NoOfOctets * 8) - v_BitStringLength;

    if (v_NoOfPaddingBits > 0) {

      if ((p_Packing == USSD_Packing) and (v_NoOfPaddingBits == 7)) {

        v_Padding := '0001101'B;                     // use <CR> instead of the @ character; see TS 23.038 cl. 6.1.2.3.1

      } else {

        v_Padding := int2bit(0, v_NoOfPaddingBits);  // 1..7 padding bits, all 0

      }

    }

    v_BitString := v_Padding & v_BitString;

    // convert bitstring back to octetstring: the first character is at the end of the bitstring

    // => we need to take the octets from the end of the bitstring

    v_OctetString := ''O;

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

      v_Index := (v_NoOfOctets - (i+1)) * 8;    // get start index of the next octet

      v_OctetString[i] := bit2oct(substr(v_BitString, v_Index, 8));

    }

    return v_OctetString;

  }
2.2 Change 2

	Function name
	Template cs_SMS_DELIVER_ConcSMS

	Reason for change
	1. From the conformance requirements (23.040 0.2.3.24):

If 7 bit data is used and the TP UD Header does not finish on a septet boundary then fill bits are inserted after the last Information Element Data octet up to the next septet boundary so that there is an integral number of septets for the entire TP UD header. This is to ensure that the SM itself starts on an septet boundary so that an earlier Phase mobile shall be capable of displaying the SM itself although the TP UD Header in the TP UD field may not be understood.
Here the TP UD header (in template cr_TP_UserDataHeader_ConcSMS) consists of 6 octects = 48 bits. 1 fill bit needs to be inserted so that the SMS text starts at bit 49 (septet boundary)

2. The TP-MMS field should be set to 0 for all segments according to the agreed prose (34.229-5 tables 9.4.3.3.-1, 9.4.3.3-5 and 9.4.3.3-6)



	Summary of change
	1. Pass 1-bit string of fill bits into the packing function (see change 1).

2. Change setting of TP-MMS to 0



	TTCN module
	IMS_SMS_Messages

	MCC160 Comment
	


Before 

  template (value) SMS_DELIVER_Type cs_SMS_DELIVER_ConcSMS (octetstring p_Digits,



                                                            O1_Type p_MsgRef,



                                                            O1_Type p_SN_SMS) :=



  { /* @status     */



    tP_ReplyPath := '0'B,



    tP_UserDataHeaderIndicator := '1'B, // concatenated SMS



    tP_StatusReportIndication := '0'B,



    spare2 := '00'B,



    tP_MoreMessagesToSend := '1'B,



    tP_MessageTypeIndicator := tsc_MT_SMS_DELIVER,



    tP_OriginatingAddress := cs_TP_Address (p_Digits),



    tP_ProtocolIdentifier := cs_TP_ProtocolIdentifier,



    tP_DataCodingScheme_Type := cs_TP_DataCodingScheme,



    tP_ServiceCentreTimeStamp := f_BCD_TimestampWithTimezone(),



    tP_UserDataLength := int2oct(160,1), // as the user data are septets the overall length is provided in septets



    tP_UserData := f_TP_UserDataWithHeader_Encode(cs_TP_UserDataHeader_ConcSMS (p_MsgRef, p_SN_SMS, f_CharPacking_IA5toGsm7Bit(tsc_FoxShort, SMS_Packing)))



  };
After
template (value) SMS_DELIVER_Type cs_SMS_DELIVER_ConcSMS (octetstring p_Digits,



                                                            O1_Type p_MsgRef,



                                                            O1_Type p_SN_SMS) :=



  { /* @status     */



    tP_ReplyPath := '0'B,



    tP_UserDataHeaderIndicator := '1'B, // concatenated SMS



    tP_StatusReportIndication := '0'B,



    spare2 := '00'B,



    tP_MoreMessagesToSend := ‘1’B,



    tP_MessageTypeIndicator := tsc_MT_SMS_DELIVER,



    tP_OriginatingAddress := cs_TP_Address (p_Digits),



    tP_ProtocolIdentifier := cs_TP_ProtocolIdentifier,



    tP_DataCodingScheme_Type := cs_TP_DataCodingScheme,



    tP_ServiceCentreTimeStamp := f_BCD_TimestampWithTimezone(),



    tP_UserDataLength := int2oct(160,1), // as the user data are septets the overall length is provided in septets



    tP_UserData := f_TP_UserDataWithHeader_Encode(cs_TP_UserDataHeader_ConcSMS (p_MsgRef, p_SN_SMS, f_CharPacking_IA5toGsm7Bit(tsc_FoxShort, SMS_Packing, '0'B)))



  };
3 Execution Log Files 
3.1 Qualcomm SM8350
The Qualcomm SM8350 5G IMS 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:

TC_9_4_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:
TC_9_4_PIXIT.xml

4 References

	[1]
	R5s201330:   Supporting information for addition of IMS 5GS SMS test case 9.4


