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***** BEGIN MODIFICATION *****

7.2A.5.2.1
General

The syntax of the P-Charging-Vector header field is described in draft-drage-sipping-rfc3455bis [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 draft-drage-sipping-rfc3455bis [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/ fiber-charging-info / generic-param)

   gprs-charging-info = "ggsn" EQUAL DQUOTE ggsn-address SEMI auth-token [SEMI pdp-info-hierarchy] *(SEMI extension-param) DQUOTE

   ggsn-address = 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 "}")")"


   i-wlan-charging-info = "pdg"
   xdsl-charging-info = "bras" EQUAL DQUOTE bras-address SEMI auth-token [SEMI xDSL-bearer-info] *(SEMI extension-param) DQUOTE

   bras-address = 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-multimedia" [EQUAL DQUOTE bcid DQUOTE]

   bcid = "bcid" EQUAL 1*48(HEXDIG)

   icn-charging-info = "icn-bcp" EQUAL DQUOTE poa [SEMI LDQUOT itid *(COMMA itid) RDQUOT] *(SEMI extension-param) DQUOTE

   poa = 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



   eps-charging-info = "pdngw" EQUAL DQUOTE pdngw-address [SEMI eps-bearer-hierarchy] *(SEMI extension-param) DQUOTE

   pdngw-address = 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" EQUAL DQUOTE ip-edge-address *(SEMI extension-param) DQUOTE
   ip-edge-address = gen-value
   fiber-charging-info = "fiber-ip-edge" EQUAL DQUOTE fiber-ip-edge-address *(SEMI extension-param) DQUOTE

   fiber-ip-edge-address = gen-value
   extension-param = token [EQUAL (token | quoted-string)]
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 isnot 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 draft-drage-sipping-rfc3455bis [52] with a specific string prefix being "Type 1" and "Type 3" respectively to indicate the type of IOI. For the type 2 IOI, 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).

7.2A.5.2.2
GPRS as IP-CAN

GPRS is a supported access network (gprs-charging-info parameter). For GPRS there are the following components to track: GGSN address (ggsn-address parameter), media authorization token (auth token parameter), and a pdp-info parameter that contains the information for one or more PDP contexts. In this release the media authorization token is set to zero. The pdp-info contains one or more pdp-item values followed by a collection of parameters (pdp-sig, gcid, and flow-id). The value of the pdp-item is a unique number that identifies each of the PDP-related charging information within the P-Charging-Vector header field. Each PDP context has an indicator if it is an IM CN subsystem signalling PDP context (pdp-sig parameter), an associated GPRS Charging Identifier (gcid parameter), and a identifier (flow-id parameter). The flow-id parameter contains a sequence of curly bracket delimited flow identifier tuples that identify associated m-lines and relative order of port numbers in an m-line within the SDP from the SIP signalling to which the PDP context charging information applies. For a complete description of the semantics of the flow-id parameter see 3GPP TS 29.214 [13D] Annex B. The gcid, ggsn address and flow-id parameters are transferred from the GGSN to the P-CSCF via the PCRF over the Rx interface (see 3GPP TS 29.214 [13D] and Gx interface (see 3GPP TS 29.212 [13B]).

The gcid value is received in binary format at the P-CSCF (see 3GPP TS 29.214 [13D]). The P-CSCF shall encode it in hexadecimal format before include it into the gcid parameter. On receipt of this header field, a node receiving a gcid shall decode from hexadecimal into binary format.

The "access-network-charging-info" is not included in the P-Charging-Vector for SIP signalling that is not associated with a multimedia session. The access network charging information may be unavailable for sessions that use a general purpose PDP context (for both SIP signalling and media) or that do not require media authorisation.

7.2A.5.2.3
I-WLAN as IP-CAN

The access-network-charging-info parameter is an instance of generic-param from the current charge-params component of P-Charging-Vector header field.

This version of the specification defines the use of "pdg" for inclusion in the P-Charging-Vector header field. No other extensions are defined for use in I-WLAN in this version of the specification.

7.2A.5.2.4
xDSL as IP-CAN

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 of access networks. This subclause defines the components of the xDSL instance of the access-network-charging-info.

For xDSL, there are the following components to track: BRAS address (bras-address parameter), media authorization token (auth-token parameter), and a set of dsl-bearer-info parameters that contains the information for one or more xDSL bearers.

The dsl-bearer-info contains one or more dsl-bearer-item values followed by a collection of parameters (dsl-bearer-sig, dslcid, and flow-id). The value of the dsl-bearer-item is a unique number that identifies each of the dsl-bearer-related charging information within the P-Charging-Vector header field. Each dsl-bearer-info has an indicator if it is an IM CN subsystem signalling dsl-bearer (dsl-bearer-sig parameter), an associated DSL Charging Identifier (dslcid parameter), and a identifier (flow-id parameter). The flow-id parameter contains a sequence of curly bracket delimited flow identifier tuples that identify associated m-lines and relative order of port numbers in an m-line within the SDP from the SIP signalling to which the dsl-bearer charging information applies. For a complete description of the semantics of the flow-id parameter see 3GPP TS 29.214 [13D].

The format of the dslcid parameter is identical to that of ggsn-address parameter. On receipt of this header field, a node receiving a dslcid shall decode from hexadecimal into binary format.

For a dedicated dsl-bearer for SIP signalling, i.e. no media stream requested for a session, then there is no authorisation activity or information exchange over the Rx and Gx interfaces. Since there are no dslcid, media authorization token or flow identifiers in this case, the dslcid and media authorization token are set to zero and no flow identifier parameters are constructed by the PCRF.

7.2A.5.2.5
DOCSIS as IP-CAN 

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 of access networks. This subclause defines the components of the cable instance of the access-network-charging-info. Cable access is based upon the architecture defined by Data Over Cable Service Interface Specification (DOCSIS).

The billing correlation identifier (bcid) uniquely identifies the PacketCable DOCSIS bearer resources associated with the session within the cable operator's network for the purposes of billing correlation. To facilitate the correlation of session and bearer accounting events, a correlation ID that uniquely identifies the resources associated with a session is needed. This is accomplished through the use of the bcid as generated by the PacketCable Multimedia network. This bcid is returned to the P-CSCF within the response to a successful resource request.

The bcid is specified in RFC 3603 [74A]. This identifier is chosen to be globally unique within the system for a window of several months. Consistent with RFC 3603 [74A], the BCID must be encoded as a hexadecimal string of up to 48 characters. Leading zeroes may be suppressed.

If the bcid value is received in binary format by the P-CSCF from the IP-CAN, the P-CSCF shall encode it in hexadecimal format before including it into the bcid parameter. On receipt of this header field, a node using a bcid will normally decode from hexadecimal into binary format.

7.2A.5.2.6
cdma2000® packet data subsystem as IP-CAN

The specific extensions to the P-Charging-Vector header field defined in draft-drage-sipping-rfc3455bis [52] when the access network is cdma2000® packet data subsystem are: the icn-charging-info parameter contains one icn-bcp child parameter and one or more child itid parameters. The icn-bcp parameter, identifies the point of attachment where UE has attached itself to the the cdma2000® packet data subsystem. The icn-bcp parameter is conveyed to the P-CSCF by the cdma2000® packet data subsystem. Each itid child parameter within icn-charging-info corresponds to one IP-CAN bearer that was established by the cdma2000® packet data subsystem for the UE. Each itid parameter contains an indicator if it is an IP-CAN subsystem signalling IP-CAN bearer (itc-sig parameter), an associated IP-CAN charging identifier (itc-id parameter), and one or more flow identifiers (flow-id parameter) that identify associated m-lines within the SDP from the SIP signalling. These parameters are transferred from the cdma2000® packet data subsystem to the P-CSCF over the respective interface. 

For an IP-CAN bearer that is only used for SIP signalling, i.e. no media stream requested for a session, then there is no authorisation activity or information exchange with the P-CSCF over the respective cdma2000® interfaces. Since there is no itc-id, or flow identifiers in this case, the itc-id is set to zero and no flow identifier parameters are constructed by the P-CSCF.

7.2A.5.2.7
EPS as IP-CAN

For EPS there are the following components to track: P-GW address (pdngw-address parameter), and a eps-info parameter that contains the information for one or more EPS bearers. The eps-info contains one or more eps-item values followed by a collection of parameters (eps-sig, ecid, and flow-id). The value of the eps-item is a unique number that identifies each of the EPS-bearer-related charging information within the P-Charging-Vector header field. Each EPS bearer context has an associated QCI indicating if it is an IM CN subsystem signalling EPs bearer context (eps-sig parameter), an associated EPS Charging Identifier (ecid parameter), and a identifier (flow-id parameter). The flow-id parameter contains a sequence of curly bracket delimited flow identifier tuples that identify associated m-lines and relative order of port numbers in an m-line within the SDP from the SIP signalling to which the EPS bearer charging information applies. For a complete description of the semantics of the flow-id parameter see 3GPP TS 29.214 [13D] Annex B. The ecid, pdngw address and flow-id parameters are transferred from the P-GW to the P-CSCF via the PCRF over the Rx interface (see 3GPP TS 29.214 [13D] and Gx interface (see 3GPP TS 29.212 [13B]).

The ecid value is received in binary format at the P-CSCF (see 3GPP TS 29.214 [13D]). The P-CSCF shall encode it in hexadecimal format before include it into the ecid parameter. On receipt of this header field, a node receiving a gcid shall decode from hexadecimal into binary format.

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 multimedia session. The access network charging information may be unavailable for sessions that use a general purpose EPS bearer context (for both SIP signalling and media).

7.2A.5.2.8
Ethernet as IP-CAN

The access-network-charging-info parameter is an instance of generic-param from the current charge-params component of P-Charging-Vector header field. For Ethernet accesses, the IP Edge Node address (ip-edge-address parameter) is tracked. The IP Edge Node is defined in ETSI ES 282 001 [138]. 

7.2A.5.2.9
Fiber as IP-CAN

The access-network-charging-info parameter is an instance of generic-param from the current charge-params component of P-Charging-Vector header field. For Fiber accesses, the IP Edge Node address (fiber-ip-edge-address parameter) is tracked. The IP Edge Node is defined in ETSI ES 282 001 [138].
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