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Abstract of the contribution:

This paper addresses some concerns raised in the last meeting regarding PCC functions in the SAE architecture. Notably, it clarifies the location of PCEF, the number of PEPs and their location in the SAE system, as well as some functions expected from the S7 and S9 reference points. IMS is used as an example to illustrate the importance of Local Breakout configurations and the importance of standardising the S9 reference point.
1.
Introduction
During the discussions triggered by Nortel et al. paper S2-062243 in Lisbon some concerns were raised about the intended use of the PCC infrastructure in roaming scenarios. Those concerns were due to a misinterpretation of the proposal in S2-062243 (noting that the same paper contained several disclaimers that the use of PCC infrastructure was out of the scope of that particular paper).

In this paper we would like to address these concerns by explicitly describing our view on the PCC related functions in the home and visited network for the target SAE architecture, as well as the S7/S9 functions to support them.

2.
Distribution of PCC functions. Reference points: S9, S7a and S7b
Nortel envisages charging and policy management to be implemented based on the policy and charging control techniques being developed in 3GPP release 7, with additional enhancements to support roaming scenarios. Typical scenarios are illustrated in the following diagrams.

Figure 1 illustrates roaming with Home routed traffic scenario. The two instances of S7 have been renamed as S7a and S7b for convenience. The non-3GPP IP accesses have been omitted for simplicity, however it is noted that the same conclusions should apply there.
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Figure 1. Distribution of PCC functions with Home routed traffic
The SAE anchor typically contains the PCEF (Policy and Charging Enforcement Function):
· flow-based charging located in HPLMN as today;
· the policy enforcement part of the PCEF is bi-directional or DL only.
MME/UPE may contain an additional PEP (Policy Enforcement Point), because for UL traffic it is beneficial to have the PEP as close to the edge as possible.
Distribution of functions across the PCC reference points (S7a, S7b and S9):
· S7b conveys Charging Rules into the SAE anchor;
· S9-S7a conveys QoS info (e.g. “Label”, GBR) for SAE bearer realisation in the VPLMN (the assumption being that S8 is “bearer-less” and QoS-unaware);
· S9-S7a conveys uplink information which is typically carried in GTP-C today (e.g. RAT type, VPLMN ID, CGI/SAI/RAI, etc). This information is then processed by the hPCRF and possibly fed across S7b into the PCEF for the purpose of flow based charging.
Figure 2 illustrates roaming with local breakout.

[image: image2.emf]Evolved RAN

S1

SGi

GERAN

UTRAN

Gb

Iu

S3/4

S5b

S7a

Rx+

Visited EPC 

Op. IP

services

(e.g. 

IMS)

vPCRF

S7b

hPCRF

S9

GPRS Core

SGSN

MME/UPE

PEP

SAE Anchor

PCEF

Charging Rules, DL 

policy control, etc

QoS info, UL policy 

control, etc

RAT type, CGI,

SAI, RAI, etc


Figure 2. Distribution of PCC functions with Local Breakout
In this case Charging Rules must be provided to the SAE anchor in the VPLMN because the PCEF is again located in the SAE anchor. 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 S7a, S7b and S9 have functions as described in this section.
3.
Use of IMS with Local Breakout
The Local Breakout is particularly interesting for IMS because it allows for straight-forward transport optimisations without mechanisms such as MIP6 Route Optimisation (RO). This is clarified in the following figure which compares the use of IMS with both Home routed traffic (Figure 3a) and Local Breakout (Figure 3b).
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Figure 3. Use of IMS with: a) Home routed traffic; b) Local Breakout
The IMS case is particular in that the P-CSCF may be located in either HPLMN or VPLMN. From SAE viewpoint this implies either a Home routed traffic scenario (P-CSCF in HPLMN; access-level roaming) or local breakout (P-CSCF in VPLMN; IMS roaming).

Consider a roaming scenario where both UE1 and UE2 are in a roaming network. In a scenario with Home-routed traffic (Figure 3a) the bearer traffic would have to be backhauled to the HPLMN (orange dotted line in Figure 3a), unless MIP6 RO is used (green dashed line in Figure 3a).
Thanks to local breakout (Figure 3b), the bearer traffic is looped at the SAE anchor in the VPLMN (orange dotted line in Figure 3b), instead of being backhauled to the HPLMN. As stated previously, this is achieved without relying on MIP6 RO. MIP6 RO may further optimise the bearer path by looping the bearer traffic at the MME/UPE (green dashed line in Figure 3b). This type of additional optimisation is more important for a “very flat” architecture (i.e. an architecture where the MME/UPE is geographically close to the edge) and its benefits should be weighed against the additional complexity it brings (e.g. need to update the packet filters in the MME/UPE).

3.
Proposal
It is proposed to:
· Rename the two instances of S7 in the roaming figures as S7a and S7b;
· Connect the “services bubble” in the roaming figure with Local Breakout (Figure 4.3-2) to the vPCRF function, which is currently missing;
· Agree that there can be multiple PEPs in the system;

· Agree the distribution of PCC functions in the target architecture (as depicted in Figure 2) and the related S7a, S7b and S9 functions;
· Agree the importance of S9 (especially to support IMS with Local Breakout) and agree to start activity on its standardisation in the PCC group (NOTE: this is also addressed in [2]).
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