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3. Corrections

Change 1 – Correction to function ‘f_GetDefPCOforPCSCFAddress’
	Function name
	f_GetDefPCOforPCSCFAddress

	Reason for change
	A UE may ask in its PCOs (Protocol Configuration Options) for DNS server information. 
If the SS does not provide such information in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST (see attached draft Prose CR to TS 36.508 Table 4.7.3-6), the UE will start DHCP/DNS requests in order to get the information. Due to missing DHCP server implementation in TTCN, this would result in unexpected behaviour handling and thus in a TC failure. 

	Summary of change
	PCOs computed according to extended Table 4.7.3-6 contents for DNS.
Boolean flag is added in order to select the corresponding NW address.

	TTCN module
	EUTRA_AuxiliaryFunctions.ttcn

	MCC160 Comment
	1. Handling of DNS server address as described in the reason for change:
Accepted in principle
2. Handling of 2nd PDN: 
Accepted at least as temporary solution 
(further changes may be required in TTCN and in the prose)
NOTE: this change is not mentioned in the reasonfor change or in the summary of changes.
3. Handling of further PCOs ('0002'O, '0005'O, '000A'O, '8021'O): 
rejected as this is not acc. to the prose 
(neither in current version of 36.508 nor in draft prose CR)
NOTE 1: this change is not mentioned in the reasonfor change or in the summary of changes.
NOTE 2: possible error handling for further PCOs shall be handled by the prose (see below)
Comments on draft prose CR:
For conditions "DNS IPv6" and "DNS IPv4" a note has been copied from the conditions for P-CSCF: 
"Note: This condition is only applicable for UEs with IMS support (TS 36.523-2 A.4.4-1/25)." 
· In any case this note seems not to be not applicable for DNS server 
· even for the P-CSCF there shall be a clarification in 36.508: 
in current TTCN implementation when the UE does not support IMS there will be no P-CSCF address added to the PCOs even when the UE asks for it (i.e. it is not considered as fail when a UE not supporting IMS asks for the P-CSCF address but that is not clear from the note);
MCC160 Implementation: see below


Before change

  //------------------------------------
  /*
   * @desc      Function used to check whether the UE requests a P-CSCF address in its PCO
   *            If the UE does not support IMS, or doesn't request a P-CSCF address, the function returns the default PCO, PPP
   * @param     p_Pco
   * @return    template (value) ProtocolConfigOptions
   * @status    APPROVED
   */
  function f_GetDefPCOforPCSCFAddress(template (omit) ProtocolConfigOptions p_Pco) return template (value) ProtocolConfigOptions
  {
    var ProtocolConfigOptions v_Rcvd;
    var template (value) ProtocolConfigOptions v_Pco := cs_ProtocolConfigOptions_PPP;
    var octetstring v_Addressv4 := f_Convert_IPv4Addr2OctString(px_IPv4_Address1_NW);  // @sic R5-113734 sic@
    var octetstring v_Addressv6 := f_Convert_IPv6Addr2OctString(px_IPv6_Address1_NW);  // @sic R5-113734 sic@
    var integer i, v_Length;
    if (pc_IMS and isvalue(p_Pco)) {
      v_Rcvd := valueof (p_Pco);
      for (i := 0; i < lengthof(v_Rcvd.pco); i := i + 1 ) {
        if (v_Rcvd.pco[i].protocolID == tsc_PCO_Id_PCSCFv4) { // TS 24.008 clause 10.5.6.3
          v_Length := lengthof(v_Addressv4);
          v_Pco.iel := int2oct((v_Length + 4), 1); // @sic R5s120134 sic@
          v_Pco.pco := {cs_PCO_Container_PCSCFv4 (int2oct(v_Length, 1), v_Addressv4)};
          break;
        }
        else if (v_Rcvd.pco[i].protocolID == tsc_PCO_Id_PCSCFv6) { // TS 24.008 clause 10.5.6.3
          v_Length := lengthof(v_Addressv6);
          v_Pco.iel := int2oct((v_Length + 4), 1); // @sic R5s120134 sic@
          v_Pco.pco := {cs_PCO_Container_PCSCFv6 (int2oct(v_Length, 1), v_Addressv6)};
          break;
        }
      }
    }
    return v_Pco;
  }
After change

  //------------------------------------
  /*
   * @desc      Function used to check whether the UE requests a P-CSCF address in its PCO
   *            If the UE does not support IMS, or doesn't request a P-CSCF address, the function returns the default PCO, PPP
   * @param     p_Pco
   * @return    template (value) ProtocolConfigOptions
   * @status    APPROVED
   */
  function f_GetDefPCOforPCSCFAddress(template (omit) ProtocolConfigOptions p_Pco, boolean p_UseSecondAddress:= false) return template (value) ProtocolConfigOptions
  {
    var ProtocolConfigOptions v_Rcvd;
    var template (value) ProtocolConfigOptions v_Pco := cs_ProtocolConfigOptions_PPP;
    var octetstring v_Addressv4;  // @sic R5-113734 sic@
    var octetstring v_Addressv6;  // @sic R5-113734 sic@
    var integer i, v_Length, k, v_pcoIel := 1;
      if (p_UseSecondAddress) { // @sic R5s110011 sic@
      v_Addressv4 := f_Convert_IPv4Addr2OctString(px_IPv4_Address2_NW); // @sic R5-113734 sic@
      v_Addressv6 := f_Convert_IPv6Addr2OctString(px_IPv6_Address2_NW); // @sic R5-113734 sic@
    } else {
      v_Addressv4 := f_Convert_IPv4Addr2OctString(px_IPv4_Address1_NW); // @sic R5-113734 sic@
      v_Addressv6 := f_Convert_IPv6Addr2OctString(px_IPv6_Address1_NW); // @sic R5-113734 sic@
    }
    if (pc_IMS and isvalue(p_Pco)) {
      v_Rcvd := valueof (p_Pco);

  v_pcoIel:= 1;

  k := 0;
      for (i := 0; i < lengthof(v_Rcvd.pco); i := i + 1 ) {

    select ( v_Rcvd.pco[i].protocolID ) { // See 24.008 Table 10.5.154


   case ('0001'O) { // P-CSCF IPv6 address


        v_Length := lengthof(v_Addressv6);




v_pcoIel := v_pcoIel + v_Length + 3; 




v_Pco.pco[k] := cs_PCO_Container_PCSCFv6 (int2oct(v_Length, 1), v_Addressv6);




k := k+1;


   }


   case ('0002'O) { // IMS CN Subsystem Signalling flag




v_pcoIel := v_pcoIel + 3; 




v_Pco.pco[k] := cs_PCO_Container_Empty ('0002'O);




k := k+1;


   }


   case ('0003'O) { // DNS Server IPv6 address


        v_Length := lengthof(v_Addressv6);
                v_pcoIel := v_pcoIel + v_Length + 3; 




v_Pco.pco[k] := cs_PCO_Container_PCSCFv6 (int2oct(v_Length, 1), v_Addressv6);




v_Pco.pco[k].protocolID := '0003'O;




k := k+1;


   }


   case ('000A'O) { //  IP Allocation via NAS Signalling flag




v_pcoIel := v_pcoIel + 3; 




v_Pco.pco[k] := cs_PCO_Container_Empty ('000A'O);




k := k+1;


   }


   case ('000C'O) { // P-CSCF IPv4 address


        v_Length := lengthof(v_Addressv4);
                v_pcoIel := v_pcoIel + v_Length + 3; 




v_Pco.pco[k] := cs_PCO_Container_PCSCFv4 (int2oct(v_Length, 1), v_Addressv4);




v_Pco.pco[k].protocolID := '000C'O;




 f_ErrorLog(__FILE__, __LINE__, "000C");




k := k+1;


   }


   case ('000D'O) { // DNS Server IPv4 address


        v_Length := lengthof(v_Addressv4);
                v_pcoIel := v_pcoIel + v_Length + 3; 




v_Pco.pco[k] := cs_PCO_Container_PCSCFv4 (int2oct(v_Length, 1), v_Addressv4);




v_Pco.pco[k].protocolID := '000D'O;




k := k+1;


   }


   case ('0005'O) { // MS support of Network Requested Bearer Control indicator


        // don't reply


    f_ErrorLog(__FILE__, __LINE__, "PCO 0005 ignored");


   }


   case ('8021'O) { // IPCP 


        // don't reply


   }


   case else {


    f_ErrorLog(__FILE__, __LINE__, "unexpected PCO " & oct2str(v_Rcvd.pco[i].protocolID ));


   }


}// select
      } // for 
    }

v_Pco.iel := int2oct(v_pcoIel, 1);
    return v_Pco;
  }
Change 2 – Addition of new template ‘cs_PCO_Container_Empty’
	Template name
	cs_PCO_Container_Empty()

	Reason for change
	New send template Required for change 1 above.

	Summary of change
	Introduction of new template.

	TTCN module
	NAS_CommonTemplates.ttcn

	MCC160 Comment
	


Before change

After change

  template (value) ProtocolContainer cs_PCO_Container_Empty (O2_Type p_Id) :=
  { 
    protocolID      := p_Id,                   
    protocolLength  := '00'O,
    content         := omit
  };
MCC160 Implementation
Common Change

CommonIP
	  type record PDN_AddressInfo_Type 

  { /* !!!! shall be enhanced (e.g. PCSCF_DomainName) !!!! */
    charstring UE_IPAddressIPv4,

    charstring UE_IPAddressIPv6,
    charstring DHCP_ServerAddress,

    charstring ICMPv6_ServerAddress,
    charstring PCSCF_IPAddressIPv4,

    charstring PCSCF_IPAddressIPv6,

    //charstring PCSCF_DomainName,

    charstring DNS_ServerAddressIPv4,

    charstring DNS_ServerAddressIPv6

  };

  const PDN_AddressInfo_Type tsc_PDN1_AddressInfo := 

  { 

    UE_IPAddressIPv4 := px_IPv4_Address1_UE,

    UE_IPAddressIPv6 := px_IPv6_Address1_UE,

    DHCP_ServerAddress := px_IPv4_Address1_NW,

    ICMPv6_ServerAddress := px_IPv6_Address1_NW,

    PCSCF_IPAddressIPv4 := px_IPv4_Address1_NW,

    PCSCF_IPAddressIPv6 := px_IPv6_Address1_NW,

    DNS_ServerAddressIPv4 := px_IPv4_Address1_NW,

    DNS_ServerAddressIPv6 := px_IPv6_Address1_NW

  };

  const PDN_AddressInfo_Type tsc_PDN2_AddressInfo := 

  { 

    UE_IPAddressIPv4 := px_IPv4_Address2_UE,

    UE_IPAddressIPv6 := px_IPv6_Address2_UE,

    DHCP_ServerAddress := px_IPv4_Address2_NW,

    ICMPv6_ServerAddress := px_IPv6_Address2_NW,

    PCSCF_IPAddressIPv4 := px_IPv4_Address2_NW,

    PCSCF_IPAddressIPv6 := px_IPv6_Address2_NW,

    DNS_ServerAddressIPv4 := px_IPv4_Address2_NW,

    DNS_ServerAddressIPv6 := px_IPv6_Address2_NW

  };

  const PDN_AddressInfo_Type tsc_PDN_AddressInfo[2] := { tsc_PDN1_AddressInfo, tsc_PDN2_AddressInfo};


Change of f_GetDefPCOforPCSCFAddress
Function is re-implemented as shown below considering P-CSCF address and/or DNS server address for any PDN.
	  function f_GetDefPCOforPCSCFAddress(template (omit) ProtocolConfigOptions p_Pco,

                                      PDN_Index_Type p_PdnIndex := PDN_1) return template (value) ProtocolConfigOptions

  { /* @sic R5s130362 - MCC160 Implementation sic@ */

    var integer v_Index := enum2int(p_PdnIndex);

    var PDN_AddressInfo_Type v_PDN_AddressInfo := tsc_PDN_AddressInfo[v_Index];

    var template (value) NAS_ProtocolConfigOptions_Type v_ProtocolContainerList := {};

    var integer v_PcoCnt := 0;

    var ProtocolConfigOptions v_Rcvd;

    var O2_Type v_ProtocolId;

    var octetstring v_Contents;

    var integer i;

    if (isvalue(p_Pco)) {

      v_Rcvd := valueof (p_Pco);

      for (i := 0; i < lengthof(v_Rcvd.pco); i := i + 1 ) {

        v_ProtocolId := v_Rcvd.pco[i].protocolID;

        v_Contents := ''O;

        select (v_ProtocolId) {  // See 24.008 Table 10.5.154

          case ('0001'O) {       // P-CSCF IPv6 address

            if (pc_IMS) {

              v_Contents := f_Convert_IPv6Addr2OctString(v_PDN_AddressInfo.PCSCF_IPAddressIPv6);

            }

          }

          case ('0003'O) {       // DNS Server IPv6 address

            v_Contents := f_Convert_IPv6Addr2OctString(v_PDN_AddressInfo.DNS_ServerAddressIPv6);

          }

          case ('000C'O) {       // P-CSCF IPv4 address

            if (pc_IMS) {

              v_Contents := f_Convert_IPv4Addr2OctString(v_PDN_AddressInfo.PCSCF_IPAddressIPv4);

            }

          }

          case ('000D'O) {       // DNS Server IPv4 address

            v_Contents := f_Convert_IPv4Addr2OctString(v_PDN_AddressInfo.DNS_ServerAddressIPv4);

          }

        }

        if (lengthof(v_Contents) > 0) {

          v_ProtocolContainerList[v_PcoCnt] := cs_ProtocolContainer(v_ProtocolId, v_Contents);

          v_PcoCnt := v_PcoCnt + 1;

        }

      }

    }

    return f_ProtocolConfigOptions(v_ProtocolContainerList);

  }


Note: Additionally function is renamed to f_GetDefaultProtocolConfigOptions
Further Changes
IP_PTC_Main
	  function fl_IP_AddrServers_Start(PDN_Index_Type p_PdnIndex,

                                   IP_DrbInfo_Type p_DrbInfo) runs on IP_PTC

  { 

    var integer v_Index := enum2int(p_PdnIndex); 
    var PDN_AddressInfo_Type v_PDN_AddressInfo := tsc_PDN_AddressInfo[v_Index];
    var charstring v_ServerIpAddrv4 := v_PDN_AddressInfo.DHCP_ServerAddress;
    var charstring v_ServerIpAddrv6 := v_PDN_AddressInfo.ICMPv6_ServerAddress; 
    var charstring v_ClientIpAddrv4 := v_PDN_AddressInfo.UE_IPAddressIPv4;

    var charstring v_ClientIpAddrv6 := v_PDN_AddressInfo.UE_IPAddressIPv6;
    select (p_PdnIndex) {
      case (PDN_1) {
        v_ServerIpAddrv4 := px_IPv4_Address1_NW;
        v_ServerIpAddrv6 := px_IPv6_Address1_NW;
        v_ClientIpAddrv4 := px_IPv4_Address1_UE;
        v_ClientIpAddrv6 := px_IPv6_Address1_UE;
      }
      case (PDN_2) {
        v_ServerIpAddrv4 := px_IPv4_Address2_NW;
        v_ServerIpAddrv6 := px_IPv6_Address2_NW;
        v_ClientIpAddrv4 := px_IPv4_Address2_UE;
        v_ClientIpAddrv6 := px_IPv6_Address2_UE;
      }
    }
    fl_IP_AddrServers_Stop(v_Index);    // stop sever if any running

    // DHCP

    vc_IP_PTC_PDN_AddrServer.DHCP[v_Index] := valueof(cs_IP_AddrServer_Init(v_ServerIpAddrv4, v_ClientIpAddrv4, p_DrbInfo));

    f_UdpServer_Start(cs_IPv4Addr(v_ServerIpAddrv4), tsc_PortNumber_DHCP_Server, p_DrbInfo);

    // ICMPv6

    vc_IP_PTC_PDN_AddrServer.ICMPv6[v_Index] := valueof(cs_IP_AddrServer_Init(v_ServerIpAddrv6, v_ClientIpAddrv6, p_DrbInfo));

    fl_Icmpv6Server_Start(cs_IPv6Addr(v_ServerIpAddrv6), p_DrbInfo);

    fl_Icmpv6Server_Start(cs_IPv6Addr(fl_IPv6AddrGetLinkLocalAddr(v_ServerIpAddrv6)), p_DrbInfo);

  }

	  function fl_IP_ImsServer_Start(PDN_Index_Type p_PdnIndex,

                                 IP_DrbInfo_Type p_DrbInfo) runs on IP_PTC

  { 

    var charstring v_P_CSCF_IPv4Address;
    var charstring v_P_CSCF_IPv6Address;
    var integer v_IndexVal := enum2int(p_PdnIndex);

    var IMS_Server_Type v_ImsServer := vc_IP_PTC_IMS_Info.Server[v_IndexVal]; 
    var PDN_AddressInfo_Type v_PDN_AddressInfo := tsc_PDN_AddressInfo[v_IndexVal];
    select (p_PdnIndex) {

      case (PDN_1) {

        v_P_CSCF_IPv4Address := px_IPv4_Address1_NW;   // same address as for DHCP server

        v_P_CSCF_IPv6Address := px_IPv6_Address1_NW;   // same address as for ICMPv6 server

      }

      case (PDN_2) {

        v_P_CSCF_IPv4Address := px_IPv4_Address2_NW;   // same address as for DHCP server

        v_P_CSCF_IPv6Address := px_IPv6_Address2_NW;   // same address as for ICMPv6 server

      }

    }

    f_IP_IMS_Stop(v_ImsServer);                        // @sic R5s120065 MCC160 Implementation sic@

    vc_IP_PTC_IMS_Info.Server[v_IndexVal] := f_IP_IMS_Start(v_ImsServer, v_P_CSCF_IPv4Address, v_P_CSCF_IPv6Address, p_DrbInfo); 
    vc_IP_PTC_IMS_Info.Server[v_IndexVal] := f_IP_IMS_Start(v_ImsServer, 

                                                            v_PDN_AddressInfo.PCSCF_IPAddressIPv4, 

                                                            v_PDN_AddressInfo.PCSCF_IPAddressIPv6, 

                                                            p_DrbInfo);
  }

	  function f_LoopbackModeB_IP_Address_UE(boolean p_UseIPv4 := pc_IPv4,

                                         PDN_Index_Type p_PdnIndex := PDN_1) return charstring

  {

    var charstring v_IPAddr := "";

    select (p_PdnIndex) {

      case (PDN_1) { v_IPAddr := fl_LoopbackModeB_IPv4IPv6Address(p_UseIPv4, px_IPv4_Address1_UE, px_IPv6_Address1_UE); }

      case (PDN_2) { v_IPAddr := fl_LoopbackModeB_IPv4IPv6Address(p_UseIPv4, px_IPv4_Address2_UE, px_IPv6_Address2_UE); }

    }

    return v_IPAddr;
    var integer v_Index := enum2int(p_PdnIndex);

    var PDN_AddressInfo_Type v_PDN_AddressInfo := tsc_PDN_AddressInfo[v_Index];

    return fl_LoopbackModeB_IPv4IPv6Address(p_UseIPv4, v_PDN_AddressInfo.UE_IPAddressIPv4, v_PDN_AddressInfo.UE_IPAddressIPv6);

  }

	  function f_LoopbackModeB_IP_Address_NW(boolean p_UseIPv4 := pc_IPv4,

                                         PDN_Index_Type p_PdnIndex := PDN_1) return charstring

  {

    var charstring v_IPAddr := "";

    select (p_PdnIndex) {

      case (PDN_1) { v_IPAddr := fl_LoopbackModeB_IPv4IPv6Address(p_UseIPv4, px_IPv4_Address1_NW, px_IPv6_Address1_NW); }

      case (PDN_2) { v_IPAddr := fl_LoopbackModeB_IPv4IPv6Address(p_UseIPv4, px_IPv4_Address2_NW, px_IPv6_Address2_NW); }

    }

    return v_IPAddr; 
    var integer v_Index := enum2int(p_PdnIndex);

    var PDN_AddressInfo_Type v_PDN_AddressInfo := tsc_PDN_AddressInfo[v_Index];

    return fl_LoopbackModeB_IPv4IPv6Address(p_UseIPv4, v_PDN_AddressInfo.PCSCF_IPAddressIPv4, v_PDN_AddressInfo.PCSCF_IPAddressIPv6);

  }


EUTRA_CommonProcedures
	  function f_EUTRA_GetPDNAddress(boolean p_IPv4AllocationViaNas, 
                                 PDN_Index_Type p_PdnIndex := PDN_1,
                                 boolean p_UseSecondAddress := false,
                                 PDN_TypeToBeUsed_Type p_PDN_TypeToBeUsed := pdnTypeAsSupportedByUE) runs on EUTRA_PTC return PDN_Address

  { /* @sic R5-112600: Clarification to conditions for IP address configuration over user plane sic@ */

    var integer v_Index := enum2int(p_PdnIndex);
    var PDN_AddressInfo_Type v_PDN_AddressInfo := tsc_PDN_AddressInfo[v_Index]; 
    var O4_Type v_Addr4 := f_Convert_IPv4Addr2OctString(v_PDN_AddressInfo.UE_IPAddressIPv4);    // @sic R5-113734, R5s130362sic@

    var octetstring v_Addr6:= f_Convert_IPv6Addr2OctString(v_PDN_AddressInfo.UE_IPAddressIPv6); // @sic R5-113734, R5s130362 sic@
    var Type4Length_Type v_IeLength;

    var B3_Type v_TypeValue;

    var octetstring v_AddressInfo;

    var PDN_Address v_PDN_Address; 
    // set IP addresses

    if (p_UseSecondAddress) { // @sic R5s110011 sic@

      v_Addr4 := f_Convert_IPv4Addr2OctString(px_IPv4_Address2_UE); // @sic R5-113734 sic@

      v_Addr6 := f_Convert_IPv6Addr2OctString(px_IPv6_Address2_UE); // @sic R5-113734 sic@

    } else {

      v_Addr4 := f_Convert_IPv4Addr2OctString(px_IPv4_Address1_UE); // @sic R5-113734 sic@

      v_Addr6 := f_Convert_IPv6Addr2OctString(px_IPv6_Address1_UE); // @sic R5-113734 sic@

    }

    v_Addr6 := substr(v_Addr6, 8, 8);  // Use only the IPv6 interface identifier, which are the 8 least significant octets of theIPv6 address

    if (not p_IPv4AllocationViaNas) {       // => IPv4 address via DHCP signalling (if IPv4)

      v_Addr4 := '00000000'O;

    }

    // set PDN TypeValue

    select (p_PDN_TypeToBeUsed) {           /* @sic R5-120234, R5-120541, R5-120542 sic@ */

      case (forceIPv4only) {

        v_TypeValue := tsc_PdnType_IPv4;

      }

      case (forceIPv6only) {

        v_TypeValue := tsc_PdnType_IPv6;

      }

      case (pdnTypeAsSupportedByUE) {

        if (pc_IPv4 and pc_IPv6) {

          v_TypeValue := tsc_PdnType_IPv4v6;

        }

        else if (pc_IPv4) {

          v_TypeValue := tsc_PdnType_IPv4;

        }

        else if (pc_IPv6) {

          v_TypeValue := tsc_PdnType_IPv6;

        }

        else {

          FatalError(__FILE__, __LINE__, "neither IPv4 nor IPv6 are supported");

        }

      }

    }

    // set IE

    select (v_TypeValue) {

      case (tsc_PdnType_IPv4) {

        v_IeLength := '05'O;

        v_AddressInfo := v_Addr4;

      }

      case (tsc_PdnType_IPv6) {

        v_IeLength := '09'O;

        v_AddressInfo := v_Addr6;

      }

      case (tsc_PdnType_IPv4v6) {

        v_IeLength := '0D'O;

        v_AddressInfo := v_Addr6 & v_Addr4;

      }

    }

    f_EUTRA_MobileInfo_SetAssignedPdnType(v_TypeValue);

    v_PDN_Address := {

      iei := omit, // '59'O,

      iel := v_IeLength,

      spare := tsc_Spare5,

      typeValue := v_TypeValue,

      adressInfo := v_AddressInfo

    };

    return v_PDN_Address;

  };


CDMA2000_Templates
	  function fl_GeneratePDN_Address () return template (value) PDN_Address_Type

  { 
    var PDN_AddressInfo_Type v_PDN_AddressInfo := tsc_PDN1_AddressInfo; 
    var charstring v_IPv4_Address_UE := tsc_PDN1_AddressInfo.UE_IPAddressIPv4;

    var charstring v_IPv6_Address_UE := tsc_PDN1_AddressInfo.UE_IPAddressIPv6;
    var template (value) PDN_Address_Type v_PDN_Address;

    if ( pc_IPv4 and (not pc_IPv6)) {

      v_PDN_Address := cs_PDN_Address_IPv4(f_Convert_IPv4Addr2OctString(v_IPv4_Address_UE)); // @sic R5-113734 sic@

    }

    if ( pc_IPv6 and (not pc_IPv4)) {

      v_PDN_Address := cs_PDN_Address_IPv6 (substr( f_Convert_IPv6Addr2OctString(v_IPv6_Address_UE), 8, 8 )); // @sic R5-113734 sic@

    }

    if ( pc_IPv6 and pc_IPv4) {

      // Address info consists of 8 octets IPv6 interface identifier followed with the 4 octets IPv4 address

      // See TS 24.301 clause 9.9.4.9

      v_PDN_Address := cs_PDN_Address_IPv4v6 (f_Convert_IPv4Addr2OctString(v_IPv4_Address_UE), // @sic R5-113734 sic@

                                              substr( f_Convert_IPv6Addr2OctString(v_IPv6_Address_UE), 8, 8 )); // @sic R5-113734 sic@

    }

    return v_PDN_Address;

  };


UTRANGERAN_CommonFunctions
	  function f_UG_GetPktDataProtoAddr (boolean p_IPallocationViaNas) return template (value) PktDataProtoAddr

  { /* @sic R5s130362 - MCC160 Implementation: tsc_PDN_AddressInfo sic@ */

    var PDN_AddressInfo_Type v_PDN_AddressInfo := tsc_PDN1_AddressInfo;
    var charstring v_IPv4_Address_UE := tsc_PDN1_AddressInfo.UE_IPAddressIPv4;
    var charstring v_IPv6_Address_UE := tsc_PDN1_AddressInfo.UE_IPAddressIPv6;
    var template (value) PktDataProtoAddr v_PDN_Address := cs_PktDataProtoAddrMT('06'O, tsc_PDP_TypeNoIPv4, '00000000'O); // Start with ipv4 values for now

    if (pc_IPv6 and pc_IPv4) {

      // Address info consists of 4 octets IPv4 address identifier followed with the 8 octets IPv6 interface

      // See TS 24.008 clause 10.5.6.4

      v_PDN_Address.iel := '16'O;

      v_PDN_Address.pDP_TypeNo := tsc_PDP_TypeNoIPv4v6;

      if (p_IPallocationViaNas){

        v_PDN_Address.addrInfo := f_Convert_IPv4Addr2OctString(v_IPv4_Address_UE) & f_Convert_IPv6Addr2OctString(v_IPv6_Address_UE);  // @sic R5-113734 sic@

        } else {

        v_PDN_Address.addrInfo := '00000000'O & f_Convert_IPv6Addr2OctString(v_IPv6_Address_UE); // @sic R5-113734 sic@

        }

    } // IPv4v6

    else {

      if (pc_IPv4) {  // IPv4 only

        v_PDN_Address.pDP_TypeNo := tsc_PDP_TypeNoIPv4;

        if (p_IPallocationViaNas){

          v_PDN_Address.addrInfo := f_Convert_IPv4Addr2OctString(v_IPv4_Address_UE);  // @sic R5-113734 sic@

        }

      }

      else {          // IPv6 only

        v_PDN_Address.iel := '12'O;

        v_PDN_Address.pDP_TypeNo := tsc_PDP_TypeNoIPv6;

        if (p_IPallocationViaNas){

          v_PDN_Address.addrInfo := f_Convert_IPv6Addr2OctString(v_IPv6_Address_UE); // @sic R5-113734 sic@

        }

      }

    }

    return v_PDN_Address;

  };


NAS_AuxiliaryDefsAndFunctions
	  template (value) PacketFilterComponent cs_PktFilterCompIPv4RemoteAddress(charstring p_RemoteAddress := px_IPv4_Address1_NW,

                                                                           O4_Type p_Mask := tsc_IPv4Mask) :=

  { // 9 octets

    /* @status    APPROVED */

    /* @sic R5s110604: optional parameters sic@ */

    id := '10'O, // IPv4 remote address

    packetFilterComponentValue := {

      ipv4RemoteAddress := f_Convert_IPv4Addr2OctString(p_RemoteAddress) & p_Mask // @sic R5s100189, R5-113734 sic@

    }

  };

	  template (value) PacketFilterComponent cs_PktFilterCompIPv6RemoteAddress(charstring p_RemoteAddress := px_IPv6_Address1_NW,

                                                                           O16_Type p_Mask := tsc_IPv6Mask) :=

  { // 33 octets

    /* @status    APPROVED */

    id := '20'O, // IPv6 remote address

    packetFilterComponentValue := {

      ipv6RemoteAddress := f_Convert_IPv6Addr2OctString(p_RemoteAddress) & p_Mask // @sic R5s100189, R5-113734 sic@

    }

  };

	  function f_Get_508_PacketFilter(out template (value) PacketFilter p_PacketFilterByRef,

                                  out integer p_PacketFilterLengthByRef,

                                  integer p_PacketFilterNumber,

                                  HalfOctet_Type p_EPS_BearerId,

                                  B3_Type p_PdnTypeValue ,

                                  PDN_Index_Type p_PdnIndex := PDN_1)

  { /* @sic R5-112600 new parameter p_PdnTypeValue to determine whether IPv4 or IPv6 address to be used sic@ */

    var integer v_ContentsLength := 0;

    var template (value) PacketFilter v_Filter; 
    var integer v_Index := enum2int(p_PdnIndex);
    var PDN_AddressInfo_Type v_PDN_AddressInfo := tsc_PDN_AddressInfo[v_Index];
    var charstring v_NetworkIpAddrv4 := v_PDN_AddressInfo.PCSCF_IPAddressIPv4;
    var charstring v_NetworkIpAddrv6 := v_PDN_AddressInfo.PCSCF_IPAddressIPv6;
    if ((p_PacketFilterNumber != 4) or (p_PacketFilterNumber != 5)) {
// @sic R5-132085 sic@ in case (4, 5) no addresses used

      if (p_PdnTypeValue == tsc_PdnType_IPv4) {  // IPv4 only; @sic R5s110168 change 8.3; R5-112600 sic@

        v_Filter.contents[0] := cs_PktFilterCompIPv4RemoteAddress(v_NetworkIpAddrv4);

        v_ContentsLength := v_ContentsLength + 9;

      }

      else { // IPv4v6 or IPv6 only

        v_Filter.contents[0] := cs_PktFilterCompIPv6RemoteAddres(v_NetworkIpAddrv6);

        v_ContentsLength := v_ContentsLength + 33;

      }

    }

    select (p_PacketFilterNumber){

      case (1) {

        v_Filter.spare       := '00'B; //  @sic R5s130195 Baseline Moving sic@

        v_Filter.direction   := '01'B; //  @sic R5s130195 Baseline Moving sic@

        v_Filter.iei         := '0'H;  //  @sic R5s130195 Baseline Moving sic@

        v_Filter.precedence  := int2bit((hex2int(p_EPS_BearerId)-6), 8);

        v_Filter.contents[1] := cs_PktFilterCompSingleRemotePort31160(p_EPS_BearerId);

        v_ContentsLength := v_ContentsLength + 3;

        v_Filter.contents[2] := cs_PktFilterCompProtocolIdNextHeader;

        v_ContentsLength := v_ContentsLength + 2;

      }

      case (2) {

        // Update to values in Reference packet filter #2

        // UL only filter, ID=1          @sic R5-104702 sic@

        v_Filter.spare       := '00'B; //  @sic R5s130195 Baseline Moving sic@

        v_Filter.direction   := '10'B; //  @sic R5s130195 Baseline Moving sic@

        v_Filter.iei         := '1'H;  //  @sic R5s130195 Baseline Moving sic@

        v_Filter.precedence  := int2bit((hex2int(p_EPS_BearerId)-6+8), 8); // @sic R5-104702 sic@

        v_Filter.contents[1] := cs_PktFilterCompSingleRemotePort61000(p_EPS_BearerId);

        v_ContentsLength := v_ContentsLength + 3;

        v_Filter.contents[2] := cs_PktFilterCompProtocolIdNextHeader;

        v_ContentsLength := v_ContentsLength + 2;

      }

      case (3){

        // Update to values in Reference packet filter #3

        // Bidirectional filter, ID=2  @sic R5-104702 sic@

        v_Filter.spare       := '00'B; //  @sic R5s130195 Baseline Moving sic@

        v_Filter.direction   := '11'B; //  @sic R5s130195 Baseline Moving sic@

        v_Filter.iei         := '2'H;  //  @sic R5s130195 Baseline Moving sic@

        v_Filter.precedence  := '00001111'B;

      }

      case (4){  // @sic R5-132085 sic@

        // Update to values in Reference packet filter #4

        // Bidirectional filter, ID=3

        v_Filter.spare       := '00'B;

        v_Filter.direction   := '11'B;

        v_Filter.iei         := '3'H;

        v_Filter.precedence  := int2bit((hex2int(p_EPS_BearerId)-6), 8);

        v_Filter.contents[0] := cs_PktFilterCompRemotePortRange(60350, 60450);  // used same numbers as in 10.9.1

        v_ContentsLength := v_ContentsLength + 5;

        v_Filter.contents[1] := cs_PktFilterCompProtocolIdNextHeader;

        v_ContentsLength := v_ContentsLength + 2;

      }

      case (5){  // @sic R5-132085 sic@

        // Update to values in Reference packet filter #5

        // Bidirectional filter, ID=3

        v_Filter.spare       := '00'B;

        v_Filter.direction   := '11'B;

        v_Filter.iei         := '4'H;

        v_Filter.precedence  := int2bit((hex2int(p_EPS_BearerId)-6), 8);

        v_Filter.contents[0] := cs_PktFilterCompRemotePortRange(60350, 60450);  // used same numbers as in 10.9.1

        v_ContentsLength := v_ContentsLength + 5;

        v_Filter.contents[1] := cs_PktFilterCompProtocolIdNextHeader;

        v_ContentsLength := v_ContentsLength + 2;

      }

   }

    v_Filter.iel := int2oct(v_ContentsLength, 1);

    p_PacketFilterByRef := v_Filter;

    p_PacketFilterLengthByRef := v_ContentsLength + 3; // length of the filter contents + 3 octets for iei, precedence and iel

  }
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