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	Reason for change:
	The study on determination of completeness of charging information in IMS identifies and documents methods to guarantee that all the relevant charging data for an IMS session has been received in order to charge the IMS session correctly.

The objective of this work item is to specify SIP protocol elements to allow the billing domain to determine the completeness of charging information in IMS by making IMS NEs and ASs as well as single applications hosted on an AS to indicate that charging data was created by them.

To fulfil the requirements by CT1 a SIP extension is needed to apply the collection of NE addresses and/or identifiers.

This CR describes the SIP extension and the needed procedures to apply this WID

The proposed SIP extension is as follows:

For Charging purposes we have defined the P-Charging-Vector header field. Within this SIP header field an extension can be added for collecting the addresses/identifiers of the passed NE’s for that an CDR was generated and the addresses/identifiers of the passed AS’s including the applications for that an CDR was generated.

The proposed syntax is:
      fe-identifier = "fe-identifier" EQUAL fe-id-list
      fe-id-list = DQUOTE fe-id-param *(COMMA fe-id-param) DQUOTE
      fe-id-param = fe-addr/as-addr
      fe-addr = "fe-addr" EQUAL gen-value
      as-addr = "as-addr" EQUAL gen-value "-" ap-id
      ap-id = "ap-id" EQUAL gen-value

The procedures shall apply to all IMS functions generating charging information. 

	
	

	Summary of change:
	The ABNF for the new “fe-identifier” header field parameter in the P-Charging-Vector header field and a General description is added.

The procedures for the respective network elements are ffs and Editor’s notes are added to indicate this.
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[bookmark: _Toc469591449][bookmark: _Toc469591459][bookmark: _Toc469592115]1st change
4.5.1	Overview
This subclause describes charging correlation principles to aid with the readability of charging related procedures in clause 5. See 3GPP TS 32.240 [16] and 3GPP TS 32.260 [17] for further information on charging.
The IM CN subsystem generates and retrieves the following charging correlation information for later use with offline and online charging:
1.	IM CN subsystem Charging Identifier (ICID);
2.	Access network charging information;
3.	Inter Operator Identifier (IOI);
4.	Charging function addresses:
a.	Charging Data Function (CDF);
b.	Online Charging Function (OCF);.
5. IM CN subsystem Functional Entity Identifier.
How to use and where to generate the parameters in IM CN subsystems are described further in the subclauses that follow. The charging correlation information is encoded in the P-Charging-Vector header field as defined in subclause 7.2A.5 and in RFC 7315 [52]. The P-Charging-Vector header field contains the following header field parameters: "icid-value", "icid-generated-at", "related-icid", "related-icid-generated-at", "access-network-charging-info", "orig-ioi", "term-ioi", and "transit-ioi" and "fe-identifier".
The offline and online charging function addresses are encoded in the P-Charging-Function-Addresses as defined in RFC 7315 [52]. The P-Charging-Function-Addresses header field contains the following header field parameters: "ccf" for CDF and "ecf" for OCF.
NOTE:	P-Charging-Function-Addresses parameters were defined using previous terminology.
next change
4.5.x	IM CN subsystem Functional Entity Identifier
[bookmark: _Toc470001208]4.5.x.1	General
Different rules for generating and processing of charging information apply. In order to inform the billing domain which IM CN subsystem functional entities have created charging information, the IM CN subsystem functional entities and ASs include an "fe-identifier" header field parameter as additional information in the P-Charging-Vector header field when generating charging information as specified in 3GPP TS 32.260 [17].
NOTE:	Within the billing domain this information given within the "fe-identifier" header field in a final response allows the billing domain to compare the generated data records for specific IM CN subsystem functional entities with the recorded addresses/identifiers of the IM CN subsystem functionial entities themselves. Thus information can be compared and missing information can be identified.
[bookmark: _Toc470001209]4.5.x.2	Tracking of IM CN subsystem functional entities generating charging information
Each IM CN subsystem functional entity that generates charging events, includes its own address or specific IM CN subsystem functional entity identifier within the "fe-addr" element of the "fe-identifier" header field parameter of the P-Charging-Vector header field into the initial SIP request to be sent from own domain. 
The last element of the operator domain adds its own "fe-addr" to the "fe-identifier" header field parameter of the P-Charging-Vector header field and stores the "fe-identifier".
The final SIP response sent back by the last element of the own domain deletes, if received, the "fe-identifier" header field parameter from the P-Charging-Vector header field and adds the stored "fe-identifier".
[bookmark: _Toc470001210]4.5.x.3	Tracking of applications generating charging information
Each application for which the hosting AS is generating charging events, includes the address or specific identifier of the AS within the "as-addr" element and the application identifier within the "ap-id" element of the "fe-identifier" header field parameter of the P-Charging-Vector header field into the initial SIP request to be sent.
The final SIP response sent back by the last element of the operator domain supporting the "fe-identifier" header field contains the list of addresses and application identifiers received within the initial SIP request.
next change
7.2A.5.2.1	General
The syntax of the P-Charging-Vector header field is described in RFC 7315 [52]. There may be additional coding rules for this header field depending on the type of IP-CAN, according to access technology specific descriptions.
Table 7.2A.5 describes 3GPP-specific extensions to the P-Charging-Vector header field defined in RFC 7315 [52].
Table 7.2A.5: Syntax of extensions to P-Charging-Vector header field

   access-network-charging-info = (gprs-charging-info / i-wlan-charging-info / xdsl-charging-info / packetcable-charging-info / icn-charging-info / eps-charging-info / eth-charging-info/ loopback-indication / generic-param)
   gprs-charging-info = ggsn SEMI auth-token [SEMI pdp-info-hierarchy] *(SEMI extension-param)
   ggsn = "ggsn" EQUAL gen-value
   pdp-info-hierarchy = "pdp-info" EQUAL LDQUOT pdp-info *(COMMA pdp-info) RDQUOT
   pdp-info = pdp-item SEMI pdp-sig SEMI gcid [SEMI flow-id]
   pdp-item = "pdp-item" EQUAL DIGIT
   pdp-sig = "pdp-sig" EQUAL ("yes" / "no")
   gcid = "gcid" EQUAL 1*HEXDIG
   auth-token = "auth-token" EQUAL 1*HEXDIG
   flow-id = "flow-id" EQUAL "(" "{" 1*DIGIT COMMA 1*DIGIT "}" *(COMMA "{" 1*DIGIT COMMA 1*DIGIT "}")")"
   extension-param = token [EQUAL token]
   i-wlan-charging-info = "pdg"
   xdsl-charging-info = bras SEMI auth-token [SEMI xDSL-bearer-info] *(SEMI extension-param)
   bras = "bras" EQUAL gen-value
   xDSL-bearer-info = "dsl-bearer-info" EQUAL LDQUOT dsl-bearer-info *(COMMA dsl-bearer-info) RDQUOT
   dsl-bearer-info = dsl-bearer-item SEMI dsl-bearer-sig SEMI dslcid [SEMI flow-id]
   dsl-bearer-item = "dsl-bearer-item" EQUAL DIGIT
   dsl-bearer-sig = "dsl-bearer-sig" EQUAL ("yes" / "no")
   dslcid = "dslcid" EQUAL 1*HEXDIG
   packetcable-charging-info = packetcable [SEMI bcid]
   packetcable = "packetcable-multimedia"
   bcid = "bcid" EQUAL 1*48(HEXDIG)
   icn-charging-info = icn-bcp *(SEMI itid) [SEMI extension-param]
   icn-bcp = "icn-bcp" EQUAL gen-value
   itid = itc-sig SEMI itc-id SEMI *(flow-id)
   itc-sig = "itc-sig" EQUAL ("yes" / "no")
   itc-id = "itc-id" EQUAL gen-value
   flow-id = "flow-id" EQUAL gen-value
   extension-param = token [EQUAL (token | quoted-string)]
   eps-charging-info = pdngw [SEMI eps-bearer-hierarchy] *(SEMI extension-param)
   pdngw = "pdngw" EQUAL gen-value
   eps-bearer-hierarchy = "eps-info" EQUAL LDQUOT eps-info *(COMMA eps-info) RDQUOT
   eps-info = eps-item SEMI eps-sig SEMI ecid [SEMI flow-id]
   eps-item = "eps-item" EQUAL DIGIT
   eps-sig = "eps-sig" EQUAL ("yes" / "no")
   ecid = "ecid" EQUAL 1*HEXDIG
   eth-charging-info = ip-edge *(SEMI extension-param)
   fiber-charging-info = ip-edge *(SEMI extension-param)
   ip-edge = "ip-edge" EQUAL gen-value
   extension-param = token [EQUAL (token | quoted-string)]
   loopback-indication = "loopback"
   fe-identifier = "fe-identifier" EQUAL fe-id-list
   fe-id-list = DQUOTE fe-id-param *(COMMA fe-id-param) DQUOTE
   fe-id-param = fe-addr/as-addr
   fe-addr = "fe-addr" EQUAL gen-value
   as-addr = "as-addr" EQUAL gen-value "-" ap-id
   ap-id = "ap-id" EQUAL gen-value


NOTE:	The syntax above is not aligned with the rules for defining new P-Charging-Vector header field parameters as defined in RFC 7315 [52]. Entities that perform syntax check (even if they are not interested in specific header field parameter values) of the header field need to follow the explicit syntax above, as using the rules in RFC 7315 [52] would trigger a parser error.
The access-network-charging-info parameter is an instance of generic-param from the current charge-params component of P-Charging-Vector header field.
The access-network-charging-info parameter includes alternative definitions for different types access networks. The description of these parameters are given in the subsequent subclauses.
The "access-network-charging-info" header field parameter is not included in the P-Charging-Vector for SIP signalling that is not associated with a session.
When the "access-network-charging-info" is included in the P-Charging-Vector and necessary information is not available from the IP-CAN (e.g. via Gx/Rx interface) reference points then null or zero values are included.
For type 1 and type 3 IOIs, the generating SIP entity shall express the "orig-ioi" and "term-ioi" header field parameters in the format of a quoted string as specified in RFC 7315 [52]. 
If an IOI is a type 1 IOI, the content of the quoted string consists of the "Type 1" string prefix followed by the IOI value. The "Type 1" string prefix is the type-1-prefix value specified in the table 7.2A.5A.
If an IOI is a type 3 IOI, the content of the quoted string consists of the "Type 3" string prefix followed by the IOI value. The "Type 3" string prefix is the type-3-prefix value specified in the table 7.2A.5A.
Table 7.2A.5A: String prefixes

type-1-prefix = %x54.79.70.65.20.31 ; "Type 1"
type-3-prefix = %x54.79.70.65.20.33 ; "Type 3"


If an IOI is a type 2 IOI, the value of the "orig-ioi" and "term-ioi" header field parameters is set to the IOI value. No string prefix is used.
The receiving SIP entity does not perform syntactic checking of the contents of the IOI parameter (the IOI parameter is passed unmodified to charging entities).
The "loopback" parameter is provided to the charging system of other entities in the signalling path to indicate that loopback has been applied and entities of the IM CN subsystem involved in the loopback, e.g. TRF, can have generated CDRs in their own right.
The "fe-identifier" header field parameter is an instance of generic-param from the current charge-params component of the P-Charging-Vector header field. This header field parameter contains one or more IM CN subsystem functional entity addresses ("fe-addr") and/or AS addresses ("as-addr") and application identifiers ("ap-id") where the IM CN subsystem functional entity does create charging information for the related CDR of this IM CN subsystem functional entity. For AS hosting several applications the AS address can appear several times, each accompanied with a different application identifier based on the application executed by the AS.
end of changes
