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1
Decision/action requested

This discussion paper presents the solution for the correct correlation when charging per IP-CAN session is active.
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3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging"
3
Rationale

As per the description of TS 32.251[1], for the PS online charging, charging per IP-CAN bearer is defaultly supported.The charging per IP-CAN session is optional capability. There is different between the charging information per IP-CAN bearer and per IP-CAN session. The OCS/OFCS may have different way to handle charging information and may make the mistake if the OCS/OFCS has no idea about the charging session granularity (per IP-CAN session or IP-CAN bearer).

For example, the PCEF reports the charging information per IP-CAN Session, but the OCS handle the charging information per IP-CAN bearer defaultly. Thus, the charging systems, including OCS and OFCS, need to understand whether the charging information reported from PCEF is per IP-CAN session or per IP-CAN bearer, in order to charging correctly. 
The corresponding possible problems are present as the following.
Problem 1: For offline charging, the correlation between SGW CDR and PGW CDR would be wrong when charging per IP-CAN Session is active. 
· SGW CDR 

As per the description in clause 6.1.2 (Abstract the part of clause 6.1.2 from 32.251[1] and present it as the following italic text), the Charging ID field in SGW-CDR, is IP-CAN bearer charging identifier. That’s mean, in the case of default bearer, the value of Charging ID is equal to default bearer charging ID. What’s more, in the case of dedicated bearer, the value of Charging ID is equal to dedicated bearer charging ID. 
6.1.2
IP-CAN bearer charging data in S-GW (SGW-CDR)

If the collection of CDR data is enabled then the S-GW data specified in table 6.1.2.1 shall be available for each IP-CAN bearer.

Table 6.1.2.1: S-GW IP-CAN bearer data (SGW-CDR)

	Field
	Category
	Description

	Record Type 
	M
	S-GW IP-CAN bearer record.

	Retransmission
	OC
	This parameter, when present, indicates that information from retransmitted Charging Data Request has been used in this CDR.

	Served IMSI
	C
	IMSI of the served party, if available.

	IMSI Unauthenticated Flag
	OC
	This field indicates the provided served IMSI is not authenticated (emergency bearer service situation).

	Served IMEI
	OC
	The IMEI or IMEISV of the ME, if available. It is used for identifying the user in case Served IMSI is not present during emergency bearer service.

	S-GW Address used
	M
	The control plane IP address of the S-GW used.

	S-GW Address IPv6
	OC
	The control plane IPv6 address, in case of IPv4v6 dual stack, of the S-GW.

	Charging ID
	M
	IP-CAN bearer Charging identifier used to identify this IP-CAN bearer in different records created by PCNs

	PDN Connection Charging Id
	OM
	This field holds the explicit Charging Id for the PDN connection if received from the P-GW.

Otherwise, the field holds the Charging Id of the EPS default bearer in GTP case, or the unique Charging Id of the IP-CAN session in PMIP case.

This field is used to identify different records belonging to same PDN connection.

	Serving Node Address 
	M
	List of serving node control plane IP addresses (e.g. S4-SGSN, MME, …) used during this record.

	Serving Node IPv6 Address 
	OC
	List of serving node control plane IPv6 addresses, in case of IPv4v6 dual stack, (e.g. S4-SGSN, MME, …) used during this record.

	…
	…
	…


· PGW-CDR
As per the description in clause 6.1.3 (Abstract part of clause 6.1.3 from 32.251[1] and present it as the following italic text), when charging per IP-CAN session is active, this field holds the Charging Id of the EPS default bearer. That’s means, in case of charging per IP-CAN session is active, the value of charging ID is equal to Default Bearer Charging ID. 
6.1.3
FBC IP-CAN bearer charging data in P-GW (PGW-CDR)

If FBC is enabled and the collection of CDR data is enabled then the P-GW data specified in table 6.1.3.1 shall be available for each IP-CAN bearer when charging per IP-CAN session is not active, or for each IP-CAN session when charging per IP-CAN session is active.

Table 6.1.3.1: P-GW IP-CAN bearer data (PGW-CDR)

	Field
	Category
	Description

	Record Type 
	M
	P-GW IP-CAN bearer record.

	Retransmission
	OC
	This parameter, when present, indicates that information from retransmitted Charging Data Request has been used in this CDR.

	Served IMSI
	C
	IMSI of the served party, if available.

	IMSI Unauthenticated Flag
	OC
	This field indicates the provided served IMSI is not authenticated (emergency bearer service situation).

	Served IMEI
	OC
	The IMEI or IMEISV of the ME, if available. It is used for identifying the user in case Served IMSI is not present during emergency bearer service.

	Served 3GPP2 MEID
	OC
	MEID of the served party's terminal equipment for 3GPP2 access. 

	Served MN NAI
	OC
	Mobile Node Identifier in NAI format (based on IMSI), if available.

	P-GW Address used
	M
	The control plane IP address of the P-GW used.

	P-GW Address IPv6
	OC
	The control plane IPv6 address, in case of IPv4v6 dual stack, of the P-GW used.

	Charging ID
	M
	IP-CAN bearer Charging identifier used to identify this IP-CAN bearer in different records created by PCNs.

This field holds the unique Charging Id in the PMIP case.

When charging per IP-CAN session is active, this field holds the Charging Id of the EPS default bearer. It is the same as the PDN Connection Charging Id.

	PDN Connection Charging Id
	OM
	This field holds the explicit Charging Id for the PDN connection. When NBIFOM is supported, the PGW will assign an explicit PDN Connection Charging ID for the PDN connection.

Otherwise the field holds the Charging Id of the EPS default bearer.

This field is used to identify different records belonging to same PDN connection. 

	Serving node Address 
	M
	List of SGSN/S-GW/TWAG control plane IP addresses, or the ePDG address used during this record.

	…
	…
	…


To sum up, comparing the explanation of Charging ID in SGW-CDR with the description of Charging ID in PGW-CDR, when charging per IP-CAN Session is active, the SGW-CDR and PGW-CDR cannot be correlated correctly. 
Problem 2: For PS online charging, the OCS may make the mistakes when correlate the charging information from P-GW with the corresponding charging information from SGW-CDR if the OCS have no idea whether charging per IP-CAN session is active
E.g. the in roaming case, when the account reconciliation is required between home operator and visited operator. 
In some cases, the OCS and OFCS can distinguish whether charging per IP-CAN session or per IP-CAN bearer via the configuration in OCS/OFCS and PCEF synchronously
.
But, there are some underlying risks if solve the above problems only through the configuration. 
1） PCEF shall support the charging per IP-CAN Bearer and optional support the charging per IP-CAN Session. Actually, the single PCEF may connect to more than one charging systems, (e.g. home OCS/OFCS, the different roaming OCS/OFCS), and vice versa, the single charging system may connect to more than one PCEF. What’s more, in the implementation, different GGSN/PGW in the whole network can not have the same capability, (e.g. only support charging per IP-CAN bearer, support both charging per IP-CAN session and IP-CAN bearer) to support the Gy session. And the issues will be more complex in roaming scenarios. Thus, the corresponding configuration will be complex. 
2)  It is more difficult to guarantee the synchronous real-time configuration of the PCEF in home network and charging system in roaming network when the network has been updated.  
To sum up, it is not fully reliable to ensure that the charging system obtains the charging layer (per IP-CAN Session or IP-CAN Bearer) information from the report of PCEF, entirely through configuration 
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Detailed proposal
1. Add new filed in PS-information for online/offline charging or PGW-CDR to indicate charging per IP-CAN session is active.
CHIPS Indicator：This field indicates charging per IP-CAN session is active. Only present in case of charging per IP-CAN session is active.
2. Add new procedures to handle the case if the OCS cannot support the charging per IP-CAN session 
For point 1, 2, the corresponding proposal will be present in the S5-164141 for 32.251, S5-164142 for 32.299 and S5-164143 for 32.298.[image: image1.jpg]Y




