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Introduction

This contribution comments the received LS C3-050xxx (S2-050958) and discusses if TPF/CRF dialogues are required on UE IP address and/or bearer level.

This contribution also discusses if DCC subsessions are required at the Gx interface. A related CR is contained in C3-050303.

TPF/CRF dialogues
Status in Stage 2

TS 23.125 is ambiguous regarding the requirement that there is one TPF/CRF dialogue per user and IP network connection (i.e. per IP address allocated to the user) with a unique identity. While the definition of TPF/CRF dialogue clearly expresses this requirement, the concept of interactions between TPF and CRF describes the message exchange on a per bearer basis.
Except for the definition itself, the term “TPF/CRF dialogue” is only used once in Clause 5.2:

“The charging rule identifiers allocated by the CRF shall be unique within a TPF/CRF dialogue.”

(However, there is a clear requirement that the provisioning and control of charging rules is on a PDP context basis.

E.g. Clause 5.1 states: “In the GPRS case: Provision and control of charging rules on a per PDP context basis”)
In the Clauses quoted below, “TPF/CRF instance”, clearly refers to a single bearer, although no definition exists. Note that there was a corresponding definition of “TPF/CRF instance” in TS.23.125v610, which was then modified and changed to the term “TPF/CRF dialogue” in v630.
Section 6.3.1.2 on the Request for Charging Rules (from TPF to CRF) states that “An identifier is required to allow the specific instance in the TPF/CRF to be identified for subsequent data exchange. The identifier for the communication must be provided.” This clearly indicates that a TPF/CRF dialogue corresponds to a single bearer.

Furthermore in section 6.3.1.3 on the Provision of Charging Rules (from CRF to TPF) there is also the statement that “The Provision of Charging Rules shall include information about the instance it relates to (i.e. identifier for the relevant TPF/CRF instance), in addition, the Provision of Charging Rules may include charging rules and the associated action indications (install, modify, remove).” Here again the TPF/CRF dialogue corresponds to a single bearer, because otherwise it would be not known to the TPF to which bearer the unsolicited provisioning of charging rules belongs.

In section 6.3.1.4 on the Indication of Bearer Termination (from TPF to CRF) the statement describes the usage of another information element by saying: “The bearer termination indication includes information to identify the instance it relates to (i.e. an identifier for the relevant TPF/CRF instance), and an indication of the bearer being removed (the PDP context in the case of GPRS).” However, this “indication of the bearer” is nowhere else used in TS 23.125.

Finally, the message flow sections (7.2 – 7.3) are explicitly related to a single bearer but do not use a specific information element to indicate the bearer relationship. From this it can be concluded that the TPF/CRF dialogue references the bearer.

Requirement for a TPF-CRF association on a per bearer level:

There a clear requirements for a TPF-CRF association on a per bearer (PDP context) level:

· For the request of charging rules

· For the provisioning and control of charging rules

· For the indication of bearer termination
Requirement for a TPF-CRF association on a per IP address/APN level:

A CRF should consider all TFT filters for an UE IP address when selecting charging rules for a given PDP context, as TFT filter priorities are on a per UE IP address level and may affect the distribution of downlink IP addresses to PDP contexts. 

There a no other functional requirements for a TPF-CRF association on a per UE IP address/APN level.

A TPF-CRF association on a per UE IP address/APN level may also allow for a certain optimisation:
For charging rules provided by the CRF, the lifetime could be per TPF-CRF association on a per IP address/APN level. This might allow to provide a charging rule only once and refer to the definition when installing the charging rule in subsequent bearers for the same IP address.
Note that this usage contradicts the current text in TS 29.210:

See e.g. Clause 5.2.6
Charging-Rule-Name AVP:

“The Charging-Rule-Name AVP (AVP code 1005) is of type OctetString.  For charging rules provided by the CRF it uniquely identifies a charging rule for a bearer. For charging rules pre-defined at the TPF it uniquely identifies a charging rule within the TPF.”

Furthermore, an installation of Charging Rules via Charging Rule Names is currently only allowed for charging rules predefined at the TPF.
There is a stage 2 requirement to control and provision a Charging Rule on a per bearer basis. This may include the modification of an already installed charging rule. It is unclear how this could be achieved if the charging rule name has a per UE IP address scope of validity.

This unsolved issue and the additional complexity required in the implementation should be weighted against the potential optimisation gain of a reduction in Diameter message sizes.

DCC sub sessions

A TPF-CRF association on a per UE IP address/APN level in addition to a TPF-CRF association on a per bearer level can be encoded in various ways:
DCC session on bearer level, association between sessions per UE IP address.
The information within the existing Framed-IP-Address AVP (for IPv4) or Framed-IPv6-Prefix (for IPv6) may be used to correlate DCC sessions on IP address level within the CRF.
DCC session on UE IP address level, DCC sub sessions on bearer level.

This approach is currently mandated in TS 29.210. The reasoning for this approach was an alignment with Gy. However, SA5 SWGB has now agreed not to use DCC subsessions (see LS C3-050263).
The DCC subsessions approach has several drawbacks:

· Additional complexity and increased message size due to extra AVP.
· More complex Gx procedures in TPF
(A functional requirement for correlation has only be identified for the CRF)

· Misalignment between Gx and Gy makes Gx over Gy application impossible.

The usage of DCC subsessions does not allow including AVPs relating to different DCC subsessions in one Diameter message. Therefore, the number of required Diameter messages is not reduced by the usage of DCC subsessions.
Summary of Conclusions and Proposals

1. There is a clear requirement for a TPF-CRF association on a per bearer (PDP context) level.

2. For charging rules provided by the CRF, the charging rule name should uniquely identify a charging rule for a bearer, rather than an UE IP address/APN. No changes in TS 29.210 are required.
3. Use DCC sessions on a per bearer (PDP context) level. Do not use DCC subsessions.
