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1
Decision/action requested

To initiate an internal SA5 discussion with the aim of clarifying charging characterstics requirements for TDF
2
References

[1]
3GPP TS 32.251 Packet Switched (PS) domain charging
[2]
3GPP TS 23.401 General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access
3
Rationale

The objectives of this proposal are: 

· Provide overview of charging characteristics as they relate to the TDF

· Outline approaches for enabling the TDF to receive default charging characeteristics

· Decide on the preferred approach

In the PS domain, charging charactersistics are used to apply various charging methods in CDRs and determine what type of charging the user plane data is liable for; these can be specific to a user’s subscription or the subscribed APN. For example, they indicate if the UE should be charged as a normal user, pre-paid, flat-rate etc.

In E-UTRAN the charging charactersitics data item is typically received by the P-GW from the S-GW at default bearer setup during the initial UE attach procedure or anytime an IP-CAN bearer is activated. The charging characteristics are stored with the subscriber information in the HLR/HSS and are sent to the SGSN or MME as part of the user’s subscription information. On IP-CAN bearer activation these are forwarded to the P-GW.

This gives a number of possible ways in which the charging characteristics may be transferred to the P-GW. These are:

· HLR -> SGSN -> P-GW

· HSS -> MME/ S4-SGSN -> S-GW -> P-GW
·  HLR/HSS -> AAA -> ePDG -> PGW
The P-GW uses the charging characteristics to determine if and under what event triggers, CDRs need to be generated. Alternatively the P-GW can ignore the issued charging characteristics and apply a default charging configuration. Of course in the case that PCC architecture is deployed, the PCRF may also provide default charging information. In this case, the PCRF provided charging methods supersede any default charging characteristics that may have been received or preprovisioned by/at the P-GW. For the case where dynamic PCC is not deployed, per-access Charging Characteristics and pre-defined PCC Rule(s) in the P-GW may be used as a way to apply charging differentiation.
To date, applying charging characteristics to the TDF acting as a PCN has been left for future study and it is not clear if charging characteristics are needed by the TDF, or if required, how the TDF will receive them without having interfaces to the HLR/HSS or SGSN/S-GW/ePDG. 

A number of possible approaches are outlined here.

· The TDF may have default charging characteristics that are configured directly on the TDF and not received from the HLR/HSS. If charging information is provided by the TDF from the PCRF, then as with the P-GW, it supersedes the default configuration. This is somewhat restrictive in that the charging characterstics cannot be configured from a certalised point in the HLR/HSS but has the advantage of not requiring a TDF interface to additional network elements. It is worth mentioning that introducing legacy charging characteristics into a new EPC node may be undesrirable, particularly when assuming that the TDF is deployed alongside PCC architecture which can provide the required charging information.

· TDF interface to the SGSN/S-GW/ePDG. This would require the SGSN/S-GW/ePDG to become aware of the TDF and forward charging characteristics to both the P-GW and TDF during IP-CAN bearer establishement.

· At IP-CAN session establishement the TDF could receive the charging characteristics, if present, from the P-GW via the PCRF. Alternatively the PCRF could independently query the UDR/SPR during IP-CAN session establishement to request the required charging characteristics and forward these to the TDF. Note that this is only true when the UDR architecture is utilized. If UDR is not utilized, then configuration would be required in both an SPR and the HLR/HSS. The advantage of this approach is that it utilises existing interfaces . It also has the advantage that it would allow the PCRF to be aware of the charging characteristics being applied by both the P-GW and TDF and prevent duplication between conflicting charging characteristics. The additional advantage is that in this case the approach, applied by the TDF, would be identical to the approach applied by the PGW with regards to charging characteristics, i.e. they can be controlled from the HLR/HSS irrespective of whether PGW or TDF charges.
Once the TDF has received or been pre-configured with the charging characterstics, the behaviour is the same as the P-GW except that the TDF will always operate on a per session basis as opposed to the P-GW that may operate on a per bearer or per session basis. 

4
Detailed proposal

The following text should be added to Annex A.7 in TS 32.251 in order to echo the requirements of the P-GW. 
The TDF shall apply Charging Characteristics to its TDF session. It shall either apply the parameters provided by the PCRF, or it may be configured to ignore the PCRF supplied Charging Characteristics in any combination of the following cases:

•             visiting case, i.e. the subscriber belongs to a different PLMN;

•             roaming case (home routed traffic);

•             home case, i.e. the subscriber belongs to the same PLMN as the TDF; or

•             unconditionally, i.e. it always ignores the PCRF supplied parameters.

If the TDF ignores the parameters supplied by the PCRF, it shall nevertheless accept the TDF session request. It shall then apply its own pre configured Charging Characteristics as appropriate, i.e. the home, visiting or roaming behaviour. The TDF shall support the configuration of one set of default Charging Characteristics (i.e. home, visiting, roaming) for each of APNs. The PCRF may also specify overrides for the TDF over Sd at the session and rule level as is done over Gx to the PCEF.
