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Abstract of the contribution:

Discusses PCC aspects for SAE roaming, notably, the need for an "S7-roam" reference point to cope with PCC control in the Visited GW e.g. in case of route optimisation or interworking with non-3GPP systems. Also discussed is the problem of PCEP relocation.
1. Route Optimisation
Route Optimisation is currenlty listed as an architectural requirement in 23.882:

-
The Evolved 3GPP Mobility Management should allow optimized routing for user-to-user traffic (including communication towards Internet and PSTN users, e.g.: via local break-out) and in all roaming scenarios (e.g.: when both users are in a visited network).

Annex F of 23.882 describes five PCC-related network scenarios, as follows:

1) Non-roaming scenario;

2) Roaming scenario; AF in HPLMN; no Route Optimisation (RO);

3) Roaming scenario; static roaming agreements;

4) Roaming scenario; AF in HPLMN; RO enabled;

5) Roaming scenario; AF in VPLMN.

Although there is currently no agreement whether all these scenarios should be supported by SAE from “day 1”, it is clear that at least Scenario 4 above would require delegation of some PCC functionalities to the VPLMN.

Depicted in Figure 1 is a Route Optimisation scenario where two UEs (UE1 and UE2) talk to each other. UE1 is roaming, whereas UE2 is at home.
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Figure 1. Example of route optimisation

If RO is not used or not activated, the bearer path for the user traffic is the one depicted in red colour.
Given the collocation of the IP-layer Mobility Anchor for UE2 (IP HA2) with the IP Point of Attachment (IP PoA = CoA in case of MIP), there is only one Policy and Charging Enforcement Point (PCEP) where the service-based QoS policy and charging rules for UE2 should be enforced. The S7 reference point is then probably identical to Gx in REL-7 PCC.
Similarly, when RO is not used, there may be a unique PCEP for user UE1 located in the IP MA 1 (whether this unique PCEP is sufficient in absence of RO is FFS).

However, if RO is activated (bearer path in blue), then IP MA 1 loses all control over the bearer traffic for UE1. It is clear that for this case in order to provide some PCC control in the Visited GW (DIP GW 1), there has to be some means for conveying policy and charging rules. In the figure this means is depicted as the “S7-roam” reference point, connecting the Home PCRF entity with a “Visited PCRF” entity.
NOTE:

· an analogy with GPRS is worth making here. In GPRS, the GGSN is used as the Default IP GW and contains the PCEP. In roaming scenarios, the GGSN is typically located in the HPLMN (cf. IP MA 1 in Figure 1), whereas the SGSN is located in the VPLMN (cf. DIP GW 1 in Figure 1). The GTP protocol has both a C-plane and a U-plane functionality. Although the SGSN does not receive the FBC rules or SBLP QoS policy rules on per service flow basis, it does receive some aggregated information related to charging or to QoS (e.g. the UMTS “layer-2” QoS associated to a PDP context). This rudimentary information is conveyed via the GTP-C protocol.
· With SAE, a couple of things change: 1) the use of Route Optimisation may require more detailed PCC information in the VPLMN, compared to what the SGSN can learn today; 2) if a standard IP-layer mobility protocol (e.g. Mobile IP) is used across the roaming interface (S5b), then there is no notion of a C-plane functionality (like GTP-C). S7-roam would precisely fill this “C-plane gap”.
2. Support for Non-3GPP IP Systems
Support for Non-3GPP systems is also a requirement in 23.882. Excerpt:
· 3GPP and non 3GPP access systems shall be supported.

Figure 2 compares two approaches for support of non-3GPP access systems (referred to in [4] as “L2 roaming” (top) and “L3 roaming” (bottom)). A WiMax NWG access system is used here as an example.
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Figure 2. Two approaches to support Non-3GPP systems
In the “L2 roaming” model (top), the WiMax NWG network is interworked as any other WLAN: the traffic to/from UE1 is carried within the UE1-PDG IPsec tunnel. Single PCEP located at the IP-layer Mobility Anchor may be sufficient in this case.
In the “L3 roaming” case (bottom), the WiMax NWG network is handled in a very similar way as the SAE/LTE access system i.e. the WiMax NWG operator in the VPLMN is perceived as a peer network. The SAE’s Default IP GW should be compared to the WiMax NWG’s Access Gateway (AGW).

In order to exercise some PCC control over the AGW in the WiMax NWG system (in particular in conjunction with Route Optimisation), there is again a need for this S7-roam interface.
The interesting point to note here is that the S7-roam interface should be defined in access-independent way and may require some coordination with other standards bodies.
3. PCEP Relocation
PCEP relocation is an issue that has already been discussed in SA2 some time ago (see [1]). Whenever the UE changes the IP Point of Attachment (i.e. it dissociates with one DIP GW and associates with another), there is a need to install the PCC filters in the target GW.
Note here that not every inter-system handover implies a change of the IP PoA. The TR currently contains a couple of proposals that rely on “layer-2” interworking between the SAE/LTE packet core and the GPRS, not having to relocate the PCEP. One such proposal is depicted in the Figure 3:
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Figure 3. PCEP relocation is not always needed
In this approach, when the UE moves between 2G/3G and LTE, its IP PoA is always located in the same DIP GW. However, when the UE moves between 2G/3G/LTE coverage towards a WLAN coverage, and establishes an IPsec tunel to a PDG, it is assigned a new IP PoA (at the PDG), and the PCEP has to be relocated from the DIP GW to the PDG. How this is acomplished, in particular for delay sensitive traffic, is FFS.

Note also that the PCEP relocation implies an instantiation of a new S7-roam interface. Whether the Home PCRF entity should remain as a “PCC anchor point” for a particular UE is FFS. If so, then there should be a means allowing the Visited PCRF entities to always discover the appropriate H-PCRF for a given UE. One such mechanism for H-PCRF discovery based on a UE NAI was discussed in [3].
4. Proposal

This paper tried to point out SAE-PCC issues that may not be currently addressed by REL-7 PCC.

The intent is to discuss those issues with the PCC experts so that the PCC and SAE working groups may generate a consistent position.
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