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1. [bookmark: _Toc122434485][bookmark: _Toc138247177]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of IMS test case 11.1 which is part of the iwd-TTCN3-B2022-09_D23wk24.zip 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: 	Parikshit Bhise
	Parikshit.Bhise@rohde-schwarz.com		
	
0. [bookmark: _Toc93474922][bookmark: _Toc93571695][bookmark: _Toc94512040][bookmark: _Toc94621776][bookmark: _Toc138247178]Verification Test Summary
Test Case:	11.1.NR5GC
ATS Version:	iwd-TTCN3-B2022-09_D23wk24
System Simulator used:	Rohde & Schwarz 5G Protocol Conformance Test platform
UE used:	HiSilicon Balong 5000
Verification Status:	PASS


1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc138247179]Corrections required
1. [bookmark: _Toc138247180]New template cr_MIME_Part_CommonBinary
	Template name
	cr_MIME_Part_CommonBinary

	Reason for change
	The MSD included in INVITE SIP message for eCall test cases should be encoded as specified in TS 34.229-1 Annex A.2.1 in ASN.1 PER. That will require a CommonBinary body when current implementation uses a Xml body.

	Summary of change
	Created new template for required commonBinary body.

	TTCN module
	Common\IMS\IMS_MessageBody_Templates.ttcn

	MCC160 Comment
	




	

  template (present) MIME_Part cr_MIME_Part_CommonBinary(template (present) MIME_ContentType p_ContentType := ?,
                                                template MIME_ContentDisposition p_ContentDisposition := *,
                                                template MIME_ContentId p_ContentId := *) :=
  { 
    header := cr_MIME_Part_Header(p_ContentType, p_ContentDisposition, p_ContentId),
    body := {
      commonBinary := ?
    }
  };  

	




1. [bookmark: _Toc138247181]Correction to template cr_MIME_Message_SDP_XML
	Template name
	cr_MIME_Message_SDP_XML

	Reason for change
	Currently while checking the validity of a MIME message, will only consider that MIME will be composed with an SDP and a xml part due to support of geolocation services. As specified at TS 34.229-1 Annex A.2.1 message body. Implementation seems incomplete as also conditions A20, A21 and A25 will include contents on MIME message of CommonBinary nature, that can be, in addition of a xml part due to support of geolocation services. 

	Summary of change
	Added the possibility to check that a message body with multipart/mixed content type is correct as it includes a Common Binary body, xml body or both.

	TTCN module
	Common\IMS\IMS_MessageBody_Templates.ttcn

	MCC160 Comment
	



Before Change:
	<<SKIPPED CODE>>
  template (present) MIME_Message cr_MIME_Message_SDP_XML(template (present) MIME_ContentType p_SdpContentType := ?,
                                                          template (present) MIME_ContentType p_XmlContentType := ?) :=
  { /* MIME encapsulation acc. to condition A8 in A.2.1 */
    /* @status    APPROVED (IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R12, LTE_IRAT, NR5GC, NR5GC_IRAT) */
    boundary := ?,
    mimePartList := {      /* @sic R5w180006 sic@ */
      cr_MIME_Part_SDP(p_SdpContentType),    /* @sic R5w140112 sic@ */
      cr_MIME_Part_XML(p_XmlContentType)
    }
  };
<<SKIPPED CODE>>

	




After Change:
	<<SKIPPED CODE>>
  template (present) MIME_Message cr_MIME_Message_SDP_Any(template (present) MIME_ContentType p_SdpContentType := ?,
                                                          template (present) MIME_ContentType p_CommonBinaryContentType := ?,
                                                          template (present) MIME_ContentType p_XmlContentType := ?) :=
  { /* MIME encapsulation acc. to condition A8 AND/OR ( A20 OR A21 OR A25 ) in A.2.1 */
    boundary := ?,
    mimePartList := {      /* @sic R5w180006 sic@ */
      cr_MIME_Part_SDP(p_SdpContentType),    /* @sic R5w140112 sic@ */
      (cr_MIME_Part_CommonBinary(p_CommonBinaryContentType),cr_MIME_Part_XML(p_XmlContentType)),
      *  
    }
  };  
<<SKIPPED CODE>>


1. [bookmark: _Toc138247182]Correction to funcion f_SIP_MessageBodySDP_RX
	Function name
	f_SIP_MessageBodySDP_RX

	Reason for change
	Currently while checking the validity of a MIME message, will only consider that MIME will be composed with an SDP and a xml part due to support of geolocation services. As specified at TS 34.229-1 Annex A.2.1 message body. Implementation seems incomplete as also conditions A20, A21 and A25 will include contents on MIME message of CommonBinary nature, that can be, in addition of a xml part due to support of geolocation services. 

	Summary of change
	Added the possibility to check that a message body with multipart/mixed content type is correct as it includes a Common Binary body, xml body or both.

	TTCN module
	Common\IMS\IMS_MessageBody_Templates.ttcn

	MCC160 Comment
	



Before Change:
	<<SKIPPED CODE>>
  function f_SIP_MessageBodySDP_RX(boolean p_UseMIME) return template (present) MessageBody
  { /* to be used e.g. for INVITE when message body depends on condition A8 (UE uses Geolocation header to provide its geographical location for emergency session setup,
       has obtained its location and is setting up an emergency session) */
    var template (present) MessageBody v_MessageBody;

    if (p_UseMIME) {
      v_MessageBody := cr_MessageBody_MIME(cr_MIME_Message_SDP_XML);
    } else {
      v_MessageBody := cr_MessageBody_SDP;
    }
    return v_MessageBody;
  }
<<SKIPPED CODE>>

	




After Change:
	<<SKIPPED CODE>>
  function f_SIP_MessageBodySDP_RX(boolean p_UseMIME) return template (present) MessageBody
  { /* to be used e.g. for INVITE when message body depends on condition A8 (UE uses Geolocation header to provide its geographical location for emergency session setup,
       has obtained its location and is setting up an emergency session. This will also apply when the UE sets an eCall session independent on location services) */
    var template (present) MessageBody v_MessageBody;

    if (p_UseMIME) {
      v_MessageBody := cr_MessageBody_MIME(cr_MIME_Message_SDP_Any);
    } else {
      v_MessageBody := cr_MessageBody_SDP;
    }
    return v_MessageBody;
  }
<<SKIPPED CODE>>


1. [bookmark: _Toc138247183]Correction to funcion f_IMS_ECall_MIME_DecodeAndCheckEmergencyCallData
	Function name
	f_IMS_ECall_MIME_DecodeAndCheckEmergencyCallData

	Reason for change
	Implementation expects the same contents for CallInfo header-cid url and ContentID in message body. This is incorrect as specified in RFC3261 while CallInfo should contain an absoluteUri, ContentID should just contain its url. Estructure of ContentID is specified at RFC2392 Chapter 2:

   The URLs take the form

     content-id    = url-addr-spec

     message-id    = url-addr-spec

     url-addr-spec = addr-spec  ; URL encoding of RFC 822 addr-spec

     cid-url       = "cid" ":" content-id


	Summary of change
	Modified ContentId field on receiving template to adjust to RFC2392.

	TTCN module
	Common\IMS\IMS_eCall_Functions.ttcn

	MCC160 Comment
	



Before Change:
	<<SKIPPED CODE>>
  function f_IMS_ECall_EmergencyCallData_Control_DecodeAndMatch(charstring p_XmlBody,
                                                                template EmergencyCallData_Control p_EmergencyCallData_Control) return boolean
  {
    var bitstring v_Bitstring := f_Char2Bit(p_XmlBody);
    var EmergencyCallData_Control v_EmergencyCallData_Control;
    var boolean v_Result := false;

    if (decvalue(v_Bitstring, v_EmergencyCallData_Control) == 0) {
      v_Result := match(v_EmergencyCallData_Control, p_EmergencyCallData_Control);
    }
    return v_Result;
  }
SKIPPED CODE>>

	




After Change:
	<<SKIPPED CODE>>
  function f_IMS_ECall_MIME_DecodeAndCheckEmergencyCallData(MIME_Message p_MIME_Message,
                                                            charstring p_ContentType,
                                                            charstring p_ContentId,
                                                            template SemicolonParam_List p_DispositionParams := *,
                                                            template EmergencyCallData_Control p_EmergencyCallDataXML := omit) runs on IMS_PTC
  {
    var MIME_Part v_MIME_Part := f_IMS_MIME_MessageBody_GetBody(p_MIME_Message, p_ContentType);
    var charstring v_ContentId := replace(p_ContentId, 1, 4, "");
    var template (present) MIME_Part_Header v_HeaderTemplate := cr_MIME_Part_Header(cr_MimeContentType(p_ContentType),
                                                                                    cr_MimeContentDisposition("by-reference", p_DispositionParams),
                                                                                    cr_MimeContentId(v_ContentId));
    if (not match(v_MIME_Part.header, v_HeaderTemplate)) {
      f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid MIME header");
    }
    if (ispresent(p_EmergencyCallDataXML)) {
      if (not ischosen(v_MIME_Part.body.xmlBody) or not f_IMS_ECall_EmergencyCallData_Control_DecodeAndMatch(v_MIME_Part.body.xmlBody, p_EmergencyCallDataXML)) {
        f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "Invalid MIME body");
      }
    }
  } <<SKIPPED CODE>>


1. [bookmark: _Toc138247184]Correction to funcion f_ECall_CallSetup_Common
	Function name
	f_ECall_CallSetup_Common

	Reason for change
	EUTRA and NR IMS emergency calls follow different establishment procedures, current implementation is missing the addition of Voice bearer for NR case.

	Summary of change
	Corrected eCall call setup adding voice bearers for NR case.

	TTCN module
	Common\IMS\IMS_eCall_Functions.ttcn

	MCC160 Comment
	



Before Change:
	<<SKIPPED CODE>>
  function f_ECall_CallSetup_Common(ECall_Type p_ECallType,
                                    IMS_SDP_AudioCodecList_Type p_AudioCodecList,
                                    INVITE_A_2_1_Context_Type p_Context := A_2_1_A7) runs on IMS_PTC
  { //Allowed to be re-used for 5G with different codec @sic R5-223392 sic@
    var IMS_InviteRequestWithSdp_Type v_InviteRequestWithSdp;

    // Step 1. Receive INVITE for an eCall
    v_InviteRequestWithSdp := f_ECall_InitialInvite_AnnexC47(p_ECallType, p_Context);  // @sic R5s230115 sic@
    f_ECall_CallSetup_Steps2_3 (v_InviteRequestWithSdp, p_AudioCodecList); // Split Invite into a separate function @sic R5-227567 sic@
  }SKIPPED CODE>>

	




After Change:
	<<SKIPPED CODE>>
  function f_ECall_CallSetup_Common(ECall_Type p_ECallType,
                                    IMS_SDP_AudioCodecList_Type p_AudioCodecList,
                                    INVITE_A_2_1_Context_Type p_Context := A_2_1_A7) runs on IMS_PTC
  { //Allowed to be re-used for 5G with different codec @sic R5-223392 sic@
    var IMS_InviteRequestWithSdp_Type v_InviteRequestWithSdp;

    // Step 1. Receive INVITE for an eCall
    v_InviteRequestWithSdp := f_ECall_InitialInvite_AnnexC47(p_ECallType, p_Context);  // @sic R5s230115 sic@
      
    if (f_IMS_PTC_RanTypeIsNR5GC()){   
       f_IMS_IPCAN_SendCoOrdMsg(IPCAN, cms_IMS_IPCAN_Trigger("Add Voice Bearer"));
       f_ECall_CallSetup_Steps2_3 (v_InviteRequestWithSdp, p_AudioCodecList); 
       f_IMS_IPCAN_WaitForTrigger(IPCAN, "Voice Bearer Added");  
    } else {
       f_ECall_CallSetup_Steps2_3 (v_InviteRequestWithSdp, p_AudioCodecList); // Split Invite into a separate function @sic R5-227567 sic@  
    }    

  }
<<SKIPPED CODE>>



1. [bookmark: _Toc138247185]Correction to funcion f_IMS_ECallOverIMS_IMS1
	Function name
	f_IMS_ECallOverIMS_IMS1

	Reason for change
	The f_IMS_CC_Postamble must be called from IMS2 PTC instead of IMS1 PTC for NR flavour because f_NR5GC_EmergencyCallRelease is interacting explicitly with IMS2 (and not with the component where the coordination command comes from).

	Summary of change
	Called f_IMS_CC_Postamble function from IMS2 PTC instead of IMS1 PTC for NR eCall Test cases.

	TTCN module
	Common\IMS\IMS_CC_TestcaseImplementation_eCall.ttcn

	MCC160 Comment
	



Before Change:
	<<SKIPPED CODE>>
  function f_IMS_ECallOverIMS_IMS1(charstring p_USIM_ToInsert) runs on IMS_PTC
  {
    // @sic R5-221598 re-used common code with 4G and 5G sic@
    /* IMS implementation for PDN1 -  IMS normal registration */
    f_UT_USIM_Insert(MMI, p_USIM_ToInsert);
    f_IMS_CC_Preamble(IPCAN_EmergencyCall, IMS_REGISTERED);
    f_IMS_IMS_SendCoOrdMsg(OtherPDN);
    f_IMS_IMS_WaitForTrigger(OtherPDN);
    f_IMS_CC_Postamble(IPCAN_EmergencyCall_NormalService);
  }
  <<SKIPPED CODE>>

	




After Change:
	<<SKIPPED CODE>>
  function f_IMS_ECallOverIMS_IMS1(charstring p_USIM_ToInsert) runs on IMS_PTC
  {
    // @sic R5-221598 re-used common code with 4G and 5G sic@
    /* IMS implementation for PDN1 -  IMS normal registration */
    f_UT_USIM_Insert(MMI, p_USIM_ToInsert);
    f_IMS_CC_Preamble(IPCAN_EmergencyCall, IMS_REGISTERED);
    f_IMS_IMS_SendCoOrdMsg(OtherPDN);
    
    //Postamble of Legacy IMS sos calls are handled in IMS1 PTC while postbamble for NR IMS sos calls is handled in IMS2 PTC
    if (not f_IMS_PTC_RanTypeIsNR5GC()){
      f_IMS_IMS_WaitForTrigger(OtherPDN); 
      f_IMS_CC_Postamble(IPCAN_EmergencyCall_NormalService);
    }  
  }<<SKIPPED CODE>>



1. [bookmark: _Toc90365846][bookmark: _Toc100157611][bookmark: _Toc138247186][bookmark: _Toc93417461][bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc532983740][bookmark: _Toc96525798]Correction to funcion f_IMS_ECallOverIMS_IMS2
	Function name
	f_IMS_ECallOverIMS_IMS2

	Reason for change
	The f_IMS_CC_Postamble must be called from IMS2 PTC instead of IMS1 PTC for NR flavour because f_NR5GC_EmergencyCallRelease is interacting explicitly with IMS2 (and not with the component where the coordination command comes from).


	Summary of change
	Called f_IMS_CC_Postamble function from IMS2 PTC instead of IMS1 PTC for NR eCall Test cases.

	TTCN module
	Common\IMS\IMS_CC_TestcaseImplementation_eCall.ttcn

	MCC160 Comment
	



Before Change:
	<<SKIPPED CODE>>
  function f_IMS_ECallOverIMS_IMS1(charstring p_USIM_ToInsert) runs on IMS_PTC
  {
    // @sic R5-221598 re-used common code with 4G and 5G sic@
    /* IMS implementation for PDN1 -  IMS normal registration */
    f_UT_USIM_Insert(MMI, p_USIM_ToInsert);
    f_IMS_CC_Preamble(IPCAN_EmergencyCall, IMS_REGISTERED);
    f_IMS_IMS_SendCoOrdMsg(OtherPDN);
    f_IMS_IMS_WaitForTrigger(OtherPDN);
    f_IMS_CC_Postamble(IPCAN_EmergencyCall_NormalService);
  }
  <<SKIPPED CODE>>

	




After Change:
	<<SKIPPED CODE>>
    function f_IMS_ECallOverIMS_IMS2(ECall_Type p_CallType,
                             ECall_MSD_Update_Type p_MSDUpdate,
                             template (value) EmergencyCallData_Control p_EmergencyCallData_Control_Step4 := cs_EmergencyCallData_Control_Request) runs on IMS_PTC
  { // @sic R5-221598 re-used common code with 4G and 5G sic@
    /* IMS implementation for PDN2 -  IMS normal registration */
    var SipUrl v_ContactUrl;
    
    f_IMS_PTC_Init(PDN_2);
    
    f_IMS_IMS_WaitForTrigger(OtherPDN);
    f_IMS_TestBody_Set(true);
    
    // Trigger eCall initiation, PDN and DRB establishment according to TS 36.508/4.5A.26.3-1
    // @siclog "Steps 1" siclog@
    f_IMS_IPCAN_StartProcedure(IPCAN, IPCAN_EmergencyCall_NormalService);
    f_UT_InitiateECall(MMI, p_CallType);
    
    //@siclog "Steps 2-5 (21.*)" siclog@
    //@siclog "Steps 2-11 (11.*)" siclog@
    f_IMS_EmergencyRegistration();
    
    // @siclog "Step 6-8 (21.1, 21.2)" siclog@
    // @siclog "Step 6-12 (21.4, 21.5, 21.6)" siclog@
    // @siclog "Step 12-18 (11.4, 11.5, 11.6)" siclog@
    f_ECall_CallSetup_AnnexC47(p_CallType);
    if (p_MSDUpdate == msdUpdateRequired) {
      f_ECall_MSDUpdate_AnnexC47(p_EmergencyCallData_Control_Step4);
    }
    
    // @siclog "Step 9-12 (21.1, 21.2)" siclog@
    // @siclog "Step 13-14 (21.4, 21.5, 21.6)" siclog@
    // @siclog "Step 19-20 (11.4, 11.5, 11.6)" siclog@
    // @sic R5-221598 removed option for MO release as this is never used sic@
    v_ContactUrl := f_IMS_PTC_ImsInfo_GetContactUrlUE(dialog);
    f_IMS_CallReleaseMT(v_ContactUrl);
    
    f_IMS_TestBody_Set(false);
    //Postamble of Legacy IMS sos calls are handled in IMS1 PTC while postbamble for NR IMS sos calls is handled in IMS2 PTC
    if (f_IMS_PTC_RanTypeIsNR5GC()){ 
      f_IMS_CC_Postamble(IPCAN_EmergencyCall_NormalService);   
    } else {
      f_IMS_IMS_SendCoOrdMsg(OtherPDN);   
    }
<<SKIPPED CODE>>


1. [bookmark: _Toc138247187]Branches executed
The test case was executed on NR5GC band n41 with and using 128-IEA1 Integrity and 128-NEA1 ciphering algorithms.

1. [bookmark: _Toc93417462][bookmark: _Toc138247188]Execution Log Files
3.1 [bookmark: _Toc138247189]HiSilicon Balong 5000
The HiSilicon Balong 5000 UE passed this test case on Rohde & Schwarz 5G Protocol Conformance Test platform. The documentation below is enclosed as evidence of the successful test case run [1]:
Test case execution log file:
TC_11_1_NR5GC_HiSi.log
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
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.
1. [bookmark: _Toc138247190]References
	
	

	[1]
	R5s230481:   Supporting information for addition of IMS 5GS eCall over IMS testcase 11.1 



