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This paper discusses possible enhancements to REL-7 PCC architecture to address the SAE requirements for support of non-3GPP IP accesses, the focus being on WiMAX NWG networks. It discusses alternatives for the location of PCEF, the number of PEPs and their location, as well as some functions expected from the S7 and S9 reference points. Both Home routed traffic and Local Breakout scenarios are considered. The discussion focuses on offline charging only. A similar paper ([1]) has been submitted to the SAE group.
1.
Introduction
Depicted in Figure 1 is the current PCC logical architecture.
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Figure 1. Current PCC logical architecture
Depicted in Figure 2 is Nortel’s view on how SAE should support WiMAX NWG networks in Home routed traffic scenario. The major differences with the currently agreed figure in TR 23.882 are the following:
· The generic bubble referred to as “non-3GPP IP access” has been replaced with the concrete elements of the WiMAX Access and Core Service Networks (ASN and CSN);
· The WiMAX CSN contains a Visited Policy Function (V-PF), whereas the hPCRF is assumed to be equivalent to the WiMAX Home Policy Function (H-PF);

· The roaming SAE reference points S2 and S9 have been assumed to be equivalent to the bearer plane and policy control plane of the WiMAX reference point R5, respectively;
· The two instances of S7 have been renamed as S7a and S7b for convenience.
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Figure 2. SAE support for WiMAX NWG (assumption)
In this paper we analyse the PCC functions expected from the reference points S9 and S7b.

2.
Distribution of PCC functions. Reference points: S9 and S7b
From the SAE-WiMAX equivalences proposed in Figure 2 it follows that the SAE anchor is a Mobile IP Home Agent (MIP HA). The S2 protocol is either MIP or Proxy MIP (PMIP). Both protocols are bearer-less and QoS-unaware, whereas the WiMAX ASN is both bearer- and QoS aware. For this reason it is assumed that the S9 (or R5-pcc) must be used for conveying per flow QoS information all the way down to the WiMAX ASN. Without this information, it would be impossible for the WiMAX ASN to setup access bearers with an appropriate QoS, or to do mapping between service data flows and access bearers.
Two options are identified for Home routed traffic, based on the location of the PCEF. A third option is discussed for the Local Breakout scenario.
2.1.
Home routed traffic: PCEF in SAE anchor
Figure 3 illustrates the Home routed traffic scenario in which the PCEF is located in the SAE anchor.
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Figure 3. Distribution of PCC functions with Home routed traffic: PCEF in SAE anchor
The flow based charging function is located in the HPLMN, as today. Nevertheless, while there is a single point in the network for enforcement of charging rules, it is proposed here to have additional policy-only enforcement points (PEPs), located in the ASN-GWs.
The S7b reference point has the following functionality:
· Providing rules for flow based charging to the PCEF in the SAE anchor;
· Providing policy enforcement rules for DL traffic only. The motivation behind this proposal is that policy enforcement for DL traffic should be done at the entrance of the SAE system in order to avoid unnecessary data transmission across the roaming boundary in the DL.
The S9 reference point has the following functionality:
· Providing QoS information for service data flows (both UL and DL) which is required for the realisation of the access bearer in the WiMAX ASN. This includes parameters such as authorised GBR and authorised QoS class (note that the latter parameter may be replaced by the new IETF DiffServ Service Classes, as proposed in [2]);

· Providing policy enforcement rules for UL traffic only. The motivation behind this proposal is that policy enforcement for UL traffic should be done as close to the edge as possible in order to avoid unnecessary data transmission across the roaming boundary in the UL;
· S9 may also have some reporting functionality in the UL (e.g. RAT type or serving area). This information is then processed by the hPCRF and possibly fed across S7b into the PCEF for the purpose of flow based charging.
In summary, this means that the existing Gx+ functionality is split between S7b and S9. No really new functionality is envisaged. The information on service data flows provided across S9 may have to include information about the outer IP header (due to MIP encapsulation), which is left FFS.
When the terminal moves from one ASN-GW to another, a means is needed for the target ASN-GW to discover the hPCRF and download the information relative to all ongoing sessions across the new S9 instance. The hPCRF thus serves as an “anchor point” for PCC purposes.
2.2.
Home routed traffic: PCEF in ASN-GW
Figure 4 illustrates the roaming scenario in which the full-blown PCEF functionality (as currently defined in REL-7 PCC) is located in the WiMAX ASN-GW.

[image: image4.emf]SGi

Rx+

Home EPC 

IMS

SAE

Anchor

hPCRF

(H-PF)

S2

R5 (bearer)

WiMAX ASN

ASN GW

V-PF

S9

R5 (pcc)

R3 (pcc)

WiMAX CSN

R3 (bearer)

WiMAX ASN

ASN GW

R3 (pcc)

R3 (bearer)

PCEF

PCEF

QoS info, ULand

DL policy control, 

Charging rules


Figure 4. Distribution of PCC functions with Home routed traffic: PCEF in WiMAX ASN-GW
In this case the S9 reference point has the complete Gx+ functionality of today. When the terminal moves from one ASN-GW to another, a means is needed for the target ASN-GW to discover the hPCRF and download the information across the new S9 instance. The hPCRF again serves as a “PCC anchor point”.

One obvious advantage of this approach is that an off-the-shelf MIP HA can be used, with no support for S7b or flow based charging. Another advantage is that this approach (at least in theory) is compatible with MIP6 Route Optimisation (RO) i.e. the traffic can break out of the ASN-GW directly to the correspondent node, instead of being backhauled to the SAE anchor first. By locating the PCEF in the ASN-GW it is possible to do flow based charging.
The major disadvantage of this approach is that it is not a common practice today for operators to export their charging rules in the Visited network and it is not clear whether there is a requirement for this in the case of Home routed traffic.
2.3.
Local Breakout
Figure 5 illustrates roaming with Local Breakout i.e. scenario in which the inter-system mobility is provided in the Visited network, thanks to an SAE anchor located there. IMS is depicted as an example service. The Local Breakout scenario is particularly interesting for IMS because it allows for route optimisation in straightforward manner, without relying on MIP6 RO mechanisms.
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Figure 5. Distribution of PCC functions with Local Breakout
Similar to Section 2.1, it is again assumed that the PCEF (i.e. downlink PEP and TPF for flow based charging) is located in the SAE anchor (i.e. MIP HA), which is itself located in the Visited WiMAX CSN. Doing flow based charging in the Visited network is likely to be applicable only in scenarios where there is sufficient trust between the roaming partners.

The ASN GW again contains a PEP for uplink traffic and receives the QoS information (both UL and DL) across WiMAX R3-pcc ref point for the realisation of the access bearer. The QoS information is determined by the V-PF, possibly in cooperation with the hPCRF.
It is now the V-PF that serves as the “PCC anchor point”, in case the terminal moves between two different ASN GWs. The exact nature of the transactions across the S9 reference point is for further study.
A companion paper for this meeting [3] shows example call flows for establishment of the SAE bearer service in presence of multiple PCRFs, assuming that S7b and S9 have functions as described in this section.
3.
Proposal
Forwards compatibility of PCC with SAE and non-3GPP IP accesses, such as WiMax NWG systems, will be important for the long term success of PCC.
It is therefore proposed that SA2 discusses how best to move forward with the evaluation of the suggestions in this contribution. In particular to consider how it will be possible for the Release 7 architecture to be evolved to handle multiple PEPs in the system, which could create a situation where the enforcement points for UL and DL traffic may be different. Other topics for evaluation are handling of Local Breakout scenarios, as well as PEP relocation for ongoing sessions. One approach could be to create an additional annex where the requirements for forwards compatibility could be refined.
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