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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 9.3 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:
Narendra Kalahasti

narendra.kalahasti@anritsu.com

Mohit Kanchan

mohit.kanchan@keysight.com
1.1 Verification Test Summary 
Test Case: 
9.3
ATS Version:
iwd-TTCN3-B2019-06_D20wk38
System Simulator used:
Anritsu Protocol Conformance Test System ME7834NR 
                                                Keysight 5G Protocol Conformance Toolset
UE used:
Qualcomm SM8350
Verification Status:
PASS
2 Corrections required
In addition to the below changes, the changes of R5s201327 and change 1 of R5s201329 are required and applied.
2.1 Change 1
	Function name
	f_IMS_NR5GC_MobileOriginating_ConcSMS()

	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 expected TP UD header (in template cr_TP_UserDataHeader_ConcSMS) consists of 6 octects = 48 bits. So, the UE will insert 1 fill bit so that the SMS text starts at bit 49 (septet boundary). The message data needs to allow for this.


	Summary of change
	Pass 1-bit string of fill bits into the packing function for the expected message data (following change 1 of R5s201329).



	TTCN module
	IMS_NR5GC_CC_TestCaseImplementation_9.ttcn

	MCC160 Comment
	Accepted in principle.
MCC160 propsoed solution see below


Before 

  function f_IMS_NR5GC_MobileOriginating_ConcSMS(template (present) RP_DATA_ul_Type p_SMS_RP_DATA_ul_SUBMIT_IMS,

                                           template (present) O1_Type p_MsgRef,

                                           O1_Type p_SN_SMS) runs on IMS_PTC return O1_Type

  {

    var IMS_DATA_REQ v_IMS_DATA_REQ;

    var MESSAGE_Request v_MESSAGE_RequestRX;

    var octetstring v_EncodedSMS;

    var O1_Type v_MsgRef;

    var RP_DATA_ul_Type v_RP_DATA_ul;

    var RP_UserData v_RP_UserData_SUBMIT;

    var octetstring v_EncodedUDH;

    var TP_UserDataHeader_Type v_MoUDH;

    // @siclog "Step 1 resp 2" siclog@

    // Step 1, 5, 9 UE sends a short message FFS segment

    // Check: Does the UE send a SIP MESSAGE request including a vnd.3gpp.sms payload that contains the first/second/third segment of the concatenated SMS?

    v_IMS_DATA_REQ := f_IMS_NR5GC_MO_SMS_ConcSMS(p_SMS_RP_DATA_ul_SUBMIT_IMS); // 1st, 2nd, 3rd SMS segment passed

    v_MESSAGE_RequestRX := v_IMS_DATA_REQ.Request.Message;

    // Decode and check received SMS message

    v_EncodedSMS := v_MESSAGE_RequestRX.messageBody.smsMessage;

    v_RP_DATA_ul := f_SMS_PDU_DecodeAndMatchRPDATA(v_EncodedSMS, p_SMS_RP_DATA_ul_SUBMIT_IMS);

    v_RP_UserData_SUBMIT := v_RP_DATA_ul.rP_UserData;

    // Decode and check received User Data Header, note first MsgRef used by UE

    v_EncodedUDH := v_RP_UserData_SUBMIT.tP_PDU.SMS_SUBMIT.tP_UserData;

    v_MoUDH := f_TP_UserDataWithHeader_DecodeAndMatch (v_EncodedUDH, cr_TP_UserDataHeader_ConcSMS(p_MsgRef, p_SN_SMS, f_CharPacking_IA5toGsm7Bit(tsc_FoxShort, SMS_Packing)));

    v_MsgRef := v_MoUDH.tP_UDH_IE_Record[0].tP_UDH.tP_UDH_ConcSMS.tP_UserDataHeaderMsgRef; // Msg Reference chosen by the UE for the Concatenated messsage

    f_IMS_PreliminaryPass(__FILE__, __LINE__, "UE sends SIP Message containing a short message");

    // Step 2-4, 6-8, 10-12 of 9.3 resp 3-5, 7-9, 11-13 of 18.2a

    f_IMS_NR5GC_MO_SMS_Step2to4 (v_IMS_DATA_REQ);

    return v_MsgRef;

  }
After
function f_IMS_NR5GC_MobileOriginating_ConcSMS(template (present) RP_DATA_ul_Type p_SMS_RP_DATA_ul_SUBMIT_IMS,

                                           template (present) O1_Type p_MsgRef,

                                           O1_Type p_SN_SMS) runs on IMS_PTC return O1_Type

  {

    var IMS_DATA_REQ v_IMS_DATA_REQ;

    var MESSAGE_Request v_MESSAGE_RequestRX;

    var octetstring v_EncodedSMS;

    var O1_Type v_MsgRef;

    var RP_DATA_ul_Type v_RP_DATA_ul;

    var RP_UserData v_RP_UserData_SUBMIT;

    var octetstring v_EncodedUDH;

    var TP_UserDataHeader_Type v_MoUDH;

    // @siclog "Step 1 resp 2" siclog@

    // Step 1, 5, 9 UE sends a short message FFS segment

    // Check: Does the UE send a SIP MESSAGE request including a vnd.3gpp.sms payload that contains the first/second/third segment of the concatenated SMS?

    v_IMS_DATA_REQ := f_IMS_NR5GC_MO_SMS_ConcSMS(p_SMS_RP_DATA_ul_SUBMIT_IMS); // 1st, 2nd, 3rd SMS segment passed

    v_MESSAGE_RequestRX := v_IMS_DATA_REQ.Request.Message;

    // Decode and check received SMS message

    v_EncodedSMS := v_MESSAGE_RequestRX.messageBody.smsMessage;

    v_RP_DATA_ul := f_SMS_PDU_DecodeAndMatchRPDATA(v_EncodedSMS, p_SMS_RP_DATA_ul_SUBMIT_IMS);

    v_RP_UserData_SUBMIT := v_RP_DATA_ul.rP_UserData;

    // Decode and check received User Data Header, note first MsgRef used by UE

    v_EncodedUDH := v_RP_UserData_SUBMIT.tP_PDU.SMS_SUBMIT.tP_UserData;

    v_MoUDH := f_TP_UserDataWithHeader_DecodeAndMatch (v_EncodedUDH, cr_TP_UserDataHeader_ConcSMS(p_MsgRef, p_SN_SMS, f_CharPacking_IA5toGsm7Bit(tsc_FoxShort, SMS_Packing), ‘0’B));

    v_MsgRef := v_MoUDH.tP_UDH_IE_Record[0].tP_UDH.tP_UDH_ConcSMS.tP_UserDataHeaderMsgRef; // Msg Reference chosen by the UE for the Concatenated messsage

    f_IMS_PreliminaryPass(__FILE__, __LINE__, "UE sends SIP Message containing a short message");

    // Step 2-4, 6-8, 10-12 of 9.3 resp 3-5, 7-9, 11-13 of 18.2a

    f_IMS_NR5GC_MO_SMS_Step2to4 (v_IMS_DATA_REQ);

    return v_MsgRef;

  }
MCC160 proposed solution:

Using new function f_CharPacking_IA5toGsm7Bit_WithFiller. This function is shown below

function f_IMS_NR5GC_MobileOriginating_ConcSMS(template (present) RP_DATA_ul_Type p_SMS_RP_DATA_ul_SUBMIT_IMS,

                                           template (present) O1_Type p_MsgRef,

                                           O1_Type p_SN_SMS) runs on IMS_PTC return O1_Type

  {

    var IMS_DATA_REQ v_IMS_DATA_REQ;

    var MESSAGE_Request v_MESSAGE_RequestRX;

    var octetstring v_EncodedSMS;

    var O1_Type v_MsgRef;

    var RP_DATA_ul_Type v_RP_DATA_ul;

    var RP_UserData v_RP_UserData_SUBMIT;

    var octetstring v_EncodedUDH;

    var TP_UserDataHeader_Type v_MoUDH;

    // @siclog "Step 1 resp 2" siclog@

    // Step 1, 5, 9 UE sends a short message FFS segment

    // Check: Does the UE send a SIP MESSAGE request including a vnd.3gpp.sms payload that contains the first/second/third segment of the concatenated SMS?

    v_IMS_DATA_REQ := f_IMS_NR5GC_MO_SMS_ConcSMS(p_SMS_RP_DATA_ul_SUBMIT_IMS); // 1st, 2nd, 3rd SMS segment passed

    v_MESSAGE_RequestRX := v_IMS_DATA_REQ.Request.Message;

    // Decode and check received SMS message

    v_EncodedSMS := v_MESSAGE_RequestRX.messageBody.smsMessage;

    v_RP_DATA_ul := f_SMS_PDU_DecodeAndMatchRPDATA(v_EncodedSMS, p_SMS_RP_DATA_ul_SUBMIT_IMS);

    v_RP_UserData_SUBMIT := v_RP_DATA_ul.rP_UserData;

    // Decode and check received User Data Header, note first MsgRef used by UE

    v_EncodedUDH := v_RP_UserData_SUBMIT.tP_PDU.SMS_SUBMIT.tP_UserData;
    v_MoUDH := f_TP_UserDataWithHeader_DecodeAndMatch (v_EncodedUDH, cr_TP_UserDataHeader_ConcSMS(p_MsgRef, p_SN_SMS, f_CharPacking_IA5toGsm7Bit_WithFiller(tsc_FoxShort, SMS_Packing, 1))); // @sic R5s201446 sic@    
    v_MsgRef := v_MoUDH.tP_UDH_IE_Record[0].tP_UDH.tP_UDH_ConcSMS.tP_UserDataHeaderMsgRef; // Msg Reference chosen by the UE for the Concatenated messsage

    f_IMS_PreliminaryPass(__FILE__, __LINE__, "UE sends SIP Message containing a short message");

    // Step 2-4, 6-8, 10-12 of 9.3 resp 3-5, 7-9, 11-13 of 18.2a

    f_IMS_NR5GC_MO_SMS_Step2to4 (v_IMS_DATA_REQ);

    return v_MsgRef;

  }
New function f_CharPacking_IA5toGsm7Bit_WithFiller
  function f_CharPacking_IA5toGsm7Bit_WithFiller(charstring p_Text,

                                                 Gsm7BitPacking_Type p_Packing,

                                                 integer p_NumFillbits) return octetstring

  {  // @sic R5s201446 sic@

    var octetstring v_OctetString;

    var bitstring v_BitString := ''B;

    var bitstring v_Fillbits := ''B;

    var integer v_BitStringLength := 0;

    // conversion of the text string, padding is added

    v_OctetString := f_CharPacking_IA5toGsm7Bit(p_Text, p_Packing);

    // conversion to a bitstring

    v_BitString := oct2bit(v_OctetString);

    // note the length of the bitstring

    v_BitStringLength := lengthof(v_BitString);

    // calculate the wanted fillbits

    v_Fillbits := int2bit(0, p_NumFillbits);  // 1..6 fill bits, all 0 @sic R5s201329 sic@

    // concatenate fillbits and bitstring

    v_BitString := v_Fillbits & v_BitString;

    // cut the resulting bitstring to the length of the original bitstring - assumption that the user of this function knows there is enough padding

    v_BitString := substr(v_BitString, 0, v_BitStringLength);

    // convert resulting bitstring to octets

    return(bit2oct(v_BitString));

  }
Additional comments from MCC160:
The new function is now also used in test case 9.4 NR5GC

  template (value) SMS_DELIVER_Type cs_SMS_DELIVER_ConcSMS (octetstring p_Digits,

                                                            O1_Type p_MsgRef,

                                                            O1_Type p_SN_SMS) :=

  { /* @status    APPROVED (IMS) */

    tP_ReplyPath := '0'B,

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

    tP_StatusReportIndication := '0'B,

    spare2 := '00'B,

    tP_MoreMessagesToSend := '1'B, // @sic R5s201329 sic@

    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_WithFiller(tsc_FoxShort, SMS_Packing, 1))) // @sic R5s201446 sic@

  };
This simplifies matching of the received TPDU.

Changes from R5s201329 r1 are reverted.

  function f_TP_UserDataWithHeader_Encode (template (value) TP_UserDataHeader_Type p_TP_UserDataWithHeader) return octetstring

  {

    var octetstring v_TP_UserDataWithHeader;

    v_TP_UserDataWithHeader := bit2oct(encvalue(p_TP_UserDataWithHeader));
    return v_TP_UserDataWithHeader;

  }
3 Execution Log Files 
3.1 Qualcomm SM8350
The Qualcomm SM8350 5G IMS UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR and Keysight S8704A Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test case execution log file:

Anritsu/TC_9_3_LOG.xml
Keysight/TC_9_3_LOG.html
In the log file (in .html format) the complete test case execution can be seen using band n41. 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:
Anritsu/TC_9_3_PIXIT.txt
Keysight/TC_9_3_PIXIT.xml

4 References
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