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Abstract of the contribution:

The evolution of the generic PCC sequence diagrams are suggested to accommodate the introduction of the S7x, without generating any additional variants of the generic sequence diagrams from Rel-7. The mobility with a BBERF change is justified to generate a new generic sequence diagram. This contribution is accompanied by contributions S2-081095 and S2-081096, to introduce the generic flows for IP-CAN Session Establishment and IP-CAN Session termination.
1.
Introduction

The EPS architecture in the TS 23.402 introduces reference points (S7a and S7c) between the PCRF and an additional node (e.g. Serving GW) in the user plane path of the access network. There are several kinds of such nodes for the different network scenarios defined in the 23.402. For the PCC procedures, the interaction with these nodes needs to be included in TS 23.203. The PCC functionality allocated to the additional node is designated as BBERF in TS 23.203. The TS 23.203 combines the S7a/b/c defined in TS 23.402 to one single reference point, with the draft designation S7x, between the PCRF and the BBERF.
2.
Discussion

There are, at least 3 aspects that need to be taken care of in the TS 23.203 sequence diagrams.

2.1.
Functional aspect

The additional node has a role for handling the IP-CAN session. The role may be different for each architecture scenario. This may lead to the need for different information elements being exchanged over the reference point.
This should however not generate any requirement for differences in the state machines for the procedures, where the additional node is involved.

For the 23.402, clause 6.3 Initial Attach Procedure with DSMIPv6 on S2c in Trusted Non-3GPP IP Access, there is  a case where the Gateway Control session with the PCRF is initiated prior to forwarding the IP-CAN session establishment request (i.e. the MIP binding update to the Home Agent) to the PDN-GW. Thus there is a case where there is a Gateway Control session without being related to any IP-CAN session and thus no Gx session. For the referred case the Gateway Control session must be per UE and not per IP-CAN session.

In the vast majority of cases in 23.402, the Gateway Control session it appears to be established and terminated on a per IP-CAN session basis.
The 23.203 must accommodate both variations of the cardinality for GC session, but that should be possible to do without generating extra procedures/sequence diagrams. The 23.203 must however make the distinction between ceasing the control of an IP-CAN session (applicable at IP-CAN session termination) and the termination of the GC session that controls all the IP-CAN sessions from the same UE (applicable at Detach). In order to cover both variations, the 23.203 procedures require that S7x messages can refer to the IP-CAN session establishment/termination without indicating any implications that the Gateway Control session is established/terminated in the same interaction.
2.2.
Roaming aspect

For a roaming user the S7x is always entirely in the visited network, whereas the Gx is entirely in the same network as the PDN-GW is located.

The Gx and S7x operate in the same network when the user has been granted a PDN access in the visited network. In this case S9 is used between V-PCRF and H-PCRF in order to allow home network control of PCC. It is also possible that PCC can be used in the visited network without PCC being deployed in the user's home network. Procedures should cover both these scenarios. In order to avoid different communication patterns over Gx and S7x in a VLPMN, depending on whether the HPLMN operator operates PCC or not, the coordination of PCC control over both Gx and S7x for the visited access should be handled entirely within the visited network.

For a home routed access, the Gx and S7x are in different networks and for this case the S9 comes into play between the H-PCRF and the V-PCRF for the purpose of providing QoS rules to the additional node (e.g. S-GW) in the visited network.

For the roaming aspect the role distribution between the V-PCRF and H-PCRF differs depending on the traffic case. The differences should however not be significant enough to justify multiple generic sequence diagrams.
2.3.
Mobility aspect

The additional node (with the BBERF) is new for Rel-8 and since there are mobility procedures in 23.402, where the additional node changes for an established IP-CAN session, there is a need for the corresponding procedure in 23.203. Although the present IP-CAN session modification procedures require the introduction of the BBERF, this procedure does not suffice for all the mobility cases.
It is anticipated that the mobility procedure with BBERF change can be included in the IP-CAN session modification clause as a new subclause "IP-CAN session modification with BBERF change".

3.
Proposal

It is proposed to

· evolve the generic procedures and sequence diagrams from the 23.203 Rel-7 to include the S7x handling without generating any new procedures (except to address mobility aspects)
· evolve the designations for messages in 23.203, so that one Gateway Control Session may handle more than one IP-CAN session by separating the GC session establishment/termination from the IP-CAN session establishment/termination

· concentrate the definition of the interactions between a V-PCRF and a H-PCRF in one clause and avoid extensive elaboration of this aspect in the generic sequence diagrams

· add one procedure and sequence diagram, under the clause "IP-CAN session modification" to take care of the mobility with BBERF change

The accompanying contributions S2-081095 and S2-081096 introduce the generic flows for IP-CAN Session Establishment and IP-CAN Session termination.
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