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1. [bookmark: _Toc122434485][bookmark: _Toc8683]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 8.40 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:	Ting Gao
	gaoting@starpointcomm.com
	Verification Test Summary 
Test Case: 	8.40
ATS Version:	iwd-TTCN3-B2020-09_D22wk37
System Simulator used:	Starpoint SP9500 Test System
UE used:	Hisilicon Balong 5000
Verification Status:	PASS

1. [bookmark: _Toc295288959][bookmark: _Toc122434488][bookmark: _Toc15499]Corrections required
None.
1.1 Additional changes:
	Function
	fl_IMS_USSD_RequestURI

	Reason for change
	According to 24.390  the USSD string and the phone-context parameter need to be treated as tel-URI in terms of RFC 3261 clause 19.1.6 i.e. the phone-context parameter is part of the SIP-URI's user part.

	Summary of change
	New local function to encode the tel-URI

	TTCN module
	IMS_Procedures_SupplementaryServices



	  function fl_IMS_USSD_SipUri_UserPart(charstring p_UssdString,
                                       charstring p_HomeDomainName,
                                       URL_Encoding_Type p_EncodingType) return charstring
  {
    return f_URL_Encoding(p_UssdString, p_EncodingType) & ";phone-context=" & p_HomeDomainName;
  }

	  function fl_IMS_USSD_RequestURI(charstring p_UssdString) runs on IMS_PTC return template (present) SipUrl
  {
    var charstring v_HomeDomainName := f_IMS_PTC_ImsInfo_GetHomeDomainName();
    var template (present) GenericParam v_PhoneContextParam := cr_GenericParam_Common("phone-context", cr_GenValueToken(v_HomeDomainName));
    var template (present) GenericParam v_UserParam := cr_GenericParam_Common("user", cr_GenValueToken("dialstring"));
    var template (present) SemicolonParam_List v_Params := superset(v_PhoneContextParam, v_UserParam);
    var template (present) charstring v_UserName := (fl_IMS_USSD_SipUri_UserPart(p_UssdString, v_HomeDomainName, urlEncodingRFC3986), 
                                                     fl_IMS_USSD_SipUri_UserPart(p_UssdString, v_HomeDomainName, urlEncodingRFC2396));
    var template (present) charstring v_UserName := (f_URL_Encoding(p_UssdString, urlEncodingRFC3986), f_URL_Encoding(p_UssdString, urlEncodingRFC2396)); /* @sic R5-225265, R5-225266: urlEncodingRFC3986, urlEncodingRFC2396 sic@ */
    var template charstring v_Password := omit;
    var template charstring v_Host := v_HomeDomainName;
    var template (present) UriComponents v_UriComponents := cr_SipUriComponent(cr_UserInfo(v_UserName, v_Password), v_Host);

    return  cr_SipUrl_Common(c_sipScheme, v_UriComponents, v_Params);
  }



	Function
	f_IMS_USSD_MOCallSetup

	Reason for change
	recvInfo and accept assigned to the wrong variable

	Summary of change
	recvInfo and accept assigned to v_MessageHeader_200OK

	TTCN module
	IMS_Procedures_SupplementaryServices



	  function f_IMS_USSD_MOCallSetup(charstring p_UssdString) runs on IMS_PTC
  {
    var IMS_DATA_REQ v_IMS_DATA_REQ;
    var INVITE_Request v_InviteRequest;
    var MIME_Message v_MIME_Message;
    var MIME_Part v_MIME_Part;
    var SDP_Message v_SDP_Offer;
    var template (present) SipUrl v_RequestURI := fl_IMS_USSD_RequestURI(p_UssdString);
    var template (present) MessageHeader v_MessageHeader_Invite;
    var template (value) IMS_RoutingInfo_Type v_RoutingInfo_DL;
    var template (value) MessageHeader v_MessageHeader_200OK;
    var template (present) MessageHeader v_MessageHeader_Ack;
    var template (value) SDP_Message v_SDP_MessageTX;
    var boolean v_SessionTimerNeeded := not f_IMS_PTC_RanTypeIsNR5GC();   // @sic R5-223475 for 5G, no similar CR for 4G sic@
      
    // Receive INVITE
    v_MessageHeader_Invite := f_IMS_InviteRequest_MessageHeaderRX(v_RequestURI, -, -, -, -, -, v_SessionTimerNeeded);
    v_MessageHeader_Invite.recvInfo := cr_RecvInfo_Def("g.3gpp.ussd");
    v_MessageHeader_Invite.accept := cr_Accept({cr_AcceptBody(tsc_MimeType_Ussd), cr_AcceptBody(c_sdpApplication), cr_AcceptBody(tsc_MimeType_MultipartMixed)});
    v_MessageHeader_Invite.contentType := cr_ContentTypeMIME;
    
    v_IMS_DATA_REQ := valueof(f_IMS_INVITE_ReceiveRequest_A_2_1_Optional(A_2_1_A4, v_RequestURI, v_MessageHeader_Invite));

    v_InviteRequest := v_IMS_DATA_REQ.Request.Invite;
    v_MIME_Message := v_InviteRequest.messageBody.mimeMessageBody;
    v_RoutingInfo_DL := f_IMS_RoutingInfo_ULtoDL(v_IMS_DATA_REQ.RoutingInfo);
    
    // Check SDP offer
    v_MIME_Part := f_IMS_MIME_MessageBody_GetBody(v_MIME_Message, c_sdpApplication);
    v_SDP_Offer := f_IMS_SIP_DecodeMatchAndCheckSDP(v_MIME_Part.body.sdpMessageBody, fl_IMS_USSD_BuildSDP_OfferRX());

    // Check USSD
    v_MIME_Part := f_IMS_MIME_MessageBody_GetBody(v_MIME_Message, tsc_MimeType_Ussd);
    fl_IMS_USSD_Message_DecodeAndMatch(v_MIME_Part.body.xmlBody, cr_UssdData(-, p_UssdString));

    // Send 100 Trying
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfo_DL, cs_Response(c_statusLine100, f_IMS_InviteResponse_100_MessageHeaderTX(v_InviteRequest))));

    // Send 200 OK
    v_MessageHeader_200OK := f_IMS_OtherResponse_200_MessageHeaderTX(v_InviteRequest.msgHeader, cs_ContentTypeSDP);
    v_MessageHeader_200OKInvite.recvInfo := cs_RecvInfo_Def("g.3gpp.ussd");
    v_MessageHeader_200OKInvite.accept := cs_Accept({cs_AcceptBody(tsc_MimeType_Ussd), cs_AcceptBody(c_sdpApplication), cs_AcceptBody(tsc_MimeType_MultipartMixed)});
    v_SDP_MessageTX := fl_IMS_USSD_BuildSDP_AnswerTX(v_SDP_Offer);

    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfo_DL, cs_Response(c_statusLine200, v_MessageHeader_200OK, cs_MessageBody_SDP(v_SDP_MessageTX))));

    // Receive ACK
    v_MessageHeader_Ack := f_IMS_AckRequest_MessageHeaderRX(v_InviteRequest, c_statusLine200);
    f_IMS_ReceiveRequest(car_IMS_Ack_Request(cr_ACK_Request(v_RequestURI, v_MessageHeader_Ack)));
  }



1.2 Further additional changes:
	Function
	fl_IMS_USSD_BuildSDP_OfferRX

	Reason for change
	A UE may include further bandwidth parameters (RS, RR) in addion to AS.

	Summary of change
	cr_SDP_Bandwidth_List_AS replaces "{ cr_SDP_Bandwidth("AS", ?) }" allowing further bandwidth parameters (even though this is not explicitly specified in the prose).

	TTCN module
	IMS_Procedures_SupplementaryServices



	  function fl_IMS_USSD_BuildSDP_OfferRX() runs on IMS_PTC return template (present) SDP_Message
  {
    var charstring v_AddrType := f_IMS_PTC_NW_Address_GetTypeStr();
    var template (present) SDP_media_desc v_SDP_Media_Desc;
    var template (present) SDP_media_desc_list v_SDP_Media_Desc_List;
    var template SDP_attribute_list v_SDP_Attribute_List := *;
    var template (present) charstring v_IPAddrConnection := ?;
    var template SDP_bandwidth_list v_BandwidthList := { cr_SDP_Bandwidth("AS", ?) };
    var template SDP_bandwidth_list v_BandwidthList := cr_SDP_Bandwidth_List_AS;
    var integer v_Port := 0;

    v_SDP_Media_Desc := cr_SDP_Media_Desc(cr_SDP_Media(?, v_Port, ?, ?),
                                          cr_SDP_Connection(v_AddrType, v_IPAddrConnection),
                                          v_BandwidthList,
                                          v_SDP_Attribute_List);
    v_SDP_Media_Desc_List := { v_SDP_Media_Desc };
    return cr_SDP_Message_Common(-, v_AddrType, -, v_IPAddrConnection, v_BandwidthList, cr_SDP_Time_Any, v_SDP_Media_Desc_List);
  }



	Function
	f_IMS_USSD_MOCallSetup

	Reason for change
	1. Request URI of the SIP ACK shall be the same as the contact URI previously sent to the UE in the 200 OK
2. The UE may provide further MIME types in the Accept header field

	Summary of change
	1. Request URI of the SIP ACK corrected
2. "superset" applied for list of MIME types
As 34.229 explicitly clarifies for condition A4 (INVITE creating a dialog) of the INVITE for MO Call Setup (A.2.1) that "additional medias can be added in any order", the same clarification shall be added to the specific message content at test cases 15.30 (34.229-1) and 8.40 (34.229-5).
 Prose CRs are needed for the INVITE (Step 2) of test case 15.30 of 34.229-1 and for Table 8.40.3.3-1 of test case 8.40 in 34.229-5.

	TTCN module
	IMS_Procedures_SupplementaryServices



	  function f_IMS_USSD_MOCallSetup(charstring p_UssdString) runs on IMS_PTC
  {
    var IMS_DATA_REQ v_IMS_DATA_REQ;
    var INVITE_Request v_InviteRequest;
    var MIME_Message v_MIME_Message;
    var MIME_Part v_MIME_Part;
    var SDP_Message v_SDP_Offer;
    var template (present) SipUrl v_RequestURI := fl_IMS_USSD_RequestURI(p_UssdString);
    var template (present) MessageHeader v_MessageHeader_Invite;
    var template (value) IMS_RoutingInfo_Type v_RoutingInfo_DL;
    var template (value) MessageHeader v_MessageHeader_200OK;
    var template (present) MessageHeader v_MessageHeader_Ack;
    var template (value) SDP_Message v_SDP_MessageTX;
    var boolean v_SessionTimerNeeded := not f_IMS_PTC_RanTypeIsNR5GC();   // @sic R5-223475 for 5G, no similar CR for 4G sic@
      
    // Receive INVITE
    v_MessageHeader_Invite := f_IMS_InviteRequest_MessageHeaderRX(v_RequestURI, -, -, -, -, -, v_SessionTimerNeeded);
    v_MessageHeader_Invite.recvInfo := cr_RecvInfo_Def("g.3gpp.ussd");
    v_MessageHeader_Invite.accept := cr_Accept({cr_AcceptBody(tsc_MimeType_Ussd), cr_AcceptBody(c_sdpApplication), cr_AcceptBody(tsc_MimeType_MultipartMixed)});
    v_MessageHeader_Invite.accept := cr_Accept(superset(cr_AcceptBody(tsc_MimeType_Ussd), cr_AcceptBody(c_sdpApplication), cr_AcceptBody(tsc_MimeType_MultipartMixed)));
    v_MessageHeader_Invite.contentType := cr_ContentTypeMIME;
    
    v_IMS_DATA_REQ := valueof(f_IMS_INVITE_ReceiveRequest_A_2_1_Optional(A_2_1_A4, v_RequestURI, v_MessageHeader_Invite));

    v_InviteRequest := v_IMS_DATA_REQ.Request.Invite;
    v_MIME_Message := v_InviteRequest.messageBody.mimeMessageBody;
    v_RoutingInfo_DL := f_IMS_RoutingInfo_ULtoDL(v_IMS_DATA_REQ.RoutingInfo);
    
    // Check SDP offer
    v_MIME_Part := f_IMS_MIME_MessageBody_GetBody(v_MIME_Message, c_sdpApplication);
    v_SDP_Offer := f_IMS_SIP_DecodeMatchAndCheckSDP(v_MIME_Part.body.sdpMessageBody, fl_IMS_USSD_BuildSDP_OfferRX());

    // Check USSD
    v_MIME_Part := f_IMS_MIME_MessageBody_GetBody(v_MIME_Message, tsc_MimeType_Ussd);
    fl_IMS_USSD_Message_DecodeAndMatch(v_MIME_Part.body.xmlBody, cr_UssdData(-, p_UssdString));

    // Send 100 Trying
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfo_DL, cs_Response(c_statusLine100, f_IMS_InviteResponse_100_MessageHeaderTX(v_InviteRequest))));

    // Send 200 OK
    v_MessageHeader_200OK := f_IMS_OtherResponse_200_MessageHeaderTX(v_InviteRequest.msgHeader, cs_ContentTypeSDP);
    v_MessageHeader_200OK.recvInfo := cs_RecvInfo_Def("g.3gpp.ussd");    // @sic R5s221158: v_MessageHeader_200OK instead of v_MessageHeader_Invite sic@
    v_MessageHeader_200OK.accept := cs_Accept({cs_AcceptBody(tsc_MimeType_Ussd), cs_AcceptBody(c_sdpApplication), cs_AcceptBody(tsc_MimeType_MultipartMixed)});    // @sic R5s221158: v_MessageHeader_200OK instead of v_MessageHeader_Invite sic@
    v_SDP_MessageTX := fl_IMS_USSD_BuildSDP_AnswerTX(v_SDP_Offer);

    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfo_DL, cs_Response(c_statusLine200, v_MessageHeader_200OK, cs_MessageBody_SDP(v_SDP_MessageTX))));

    // Receive ACK
    v_RequestURI := f_MessageHeader_GetContactSipUrl(v_MessageHeader_200OK);
    v_MessageHeader_Ack := f_IMS_AckRequest_MessageHeaderRX(v_InviteRequest, c_statusLine200);
    f_IMS_ReceiveRequest(car_IMS_Ack_Request(cr_ACK_Request(v_RequestURI, v_MessageHeader_Ack)));
  }



1. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc7489]Branches executed
[bookmark: _Toc295288971][bookmark: _Toc325725666][bookmark: _Toc122434494]The test case was executed on NR band n41 using NR ciphering nea2 and integrity algorithm nia2
3 [bookmark: _Toc26766]Execution Log Files
3.1 [bookmark: _Toc26163][bookmark: _Toc204]HiSilicon
The Hisilicon Balong 5000 UE passed this test case on Starpoint SP9500 Test System. The documentation below is enclosed as evidence of the successful test case run [1]:
·  Test case execution log file:
TC_8_40_NR5GC_n41_PASS.spm
· PICS/PIXIT parameter file:
PCT_PICS_PIXIT.sppar
In the log file the complete test case execution as well as the PICS/PIXIT parameter settings 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.
4 [bookmark: _Toc295288973][bookmark: _Toc122434496][bookmark: _Toc325725668][bookmark: _Toc16976]References 
	[1]
	R5s221159：Supporting information for addition of Supplementary Services testcase 8.40 in FR1.



