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Abstract of the contribution:

IMS allows for P-CSCF location in the Home or in the Visited network. When P-CSCF is located in the VPLMN there is currently no support from the PCC infrastructure – neither in REL-7 PCC specifications nor in the currently agreed EPS architectures.
1
Introduction

From the very beginning of IMS standardisation (REL-5) it was possible, at least in theory, to use two IMS configurations:

· IMS with P-CSCF in the Home network, and

· IMS with P-CSCF in the Visited network.
While both options are allowed at IMS level, it is our opinion that only the Home P-CSCF configuration has received full system-level support in 3GPP specifications so far.

In particular, the REL-7 PCC specifications provide support only for the case where the “Gateway” functionality (i.e. GGSN or PDG in REL-7; PDN GW in REL-8) is located in the Home network and there is still no normative PCC support for the case when the “Gateway” is located in the Visited network.
In our view this lack of support for the Visited “Gateway” deployment model is due to the lack of delay-sensitive traffic in the PS domain of today’s networks, as well as lack of traffic volumes in today’s PS domain that would urge for completion of the PCC specification to cover the Visited “Gateway” deployments.

However, the situation is likely to change in REL-8 networks, especially with the increased capacity in EPS/E-UTRA systems and the lack of CS domain there. In REL-8 networks, the Visited “Gateway” deployments should become a common place, which is why the REL-8 PCC architecture should be (finally) able to provide normative support for the handling of the Visited “Gateway” scenario.

NOTE: it should be noted that even in today’s “ordinary” GSM networks (i.e. with no GSM route optimisation option) there is notion of route optimisation which is comparable with the route optimisation achieved by placing the “Gateway” in the VPLMN. Namely, when a roaming user in a GSM network calls a local number (i.e. a number in the country where the user is roaming), the bearer traffic is directly through-connected to the called party – it is never backhauled to the HPLMN. In those cases the charging responsibility is completely delegated to the VPLMN operator. It would be strange to not have similar support for optimised bearers and charging delegated to the VPLMN operator in REL-8 networks.

We are aware of the existence of an Informative annex in TS 23.203 addressing one particular scenario of Visited “Gateway” deployment (see Figure B.1 in TS 23.203, reproduced at the end of this paper). While this is a valid scenario, we believe that it still does not address the Visited P-CSCF configuration for IMS, because the Rx interface in that case is still in the HPLMN, whereas the Visited P-CSCF configuration requires that Rx be located in the VPLMN.
In our view, the Visited P-CSCF configuration requires PCC architecture as depicted below:
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Figure 1: Roaming Architecture for 3GPP Accesses, IMS with Visited P-CSCF

The salient features of this proposal are the following:

· The Rx interface connects the Visited P-CSCF with a vPCRF node in the VPLMN;
· In order to allow the HPLMN operator to make application-aware decisions on charging and QoS, it is assumed that the Rx information is relayed to the hPCRF via Rx*;
· hPCRF maps application-level information into Gx-like information and forwards this information back to the Visited network via S9;
NOTE: it is possible to use the S9 naming to designate the combined S9/Rx* reference point. However, during past discussions we felt that S9 was often perceived as Gx-like interface, which is why we suggest depicting the Rx-like function as a separate reference point. It is FFS whether Rx* is always required e.g. in some deployments it may be possible to download subscriber’s QoS profile in the vPCRF, which would allow the vPCRF to make autonomous decisions for AF requests.
2
Proposal
This paper proposes to agree on a Roaming architecture for IMS configurations with Visited P-CSCF. The text proposal is made against TS 23.401. If this proposal is agreeable, we would be happy to provide a similar CR against TS 23.402.
In addition, it is proposed that the PCC working group initiate work on PCC evolutions to cover the case of IMS with Visited P-CSCF. Note that pre-EPS systems may also benefit from this PCC enhancement, because those networks will finally receive full system-level support for all IMS configurations.
References
[1] 3GPP TS 23.203 “Policy Control and Charging”
ANNEX: Proposed text in TS 23.401
*** Start of Change *****
4.2.2
Roaming Architecture, Home routed traffic
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Figure 4.2.2-1: Roaming Architecture for 3GPP Accesses, Home Routed traffic

Editor’s Note:
Impact from Direct Tunnel architecture need to be included in the architecture diagrams.

NOTE 1:
Additional interfaces/reference points for 2G/3G accesses are documented in TS 23.060 [7].




4.2.x
Roaming Architecture; IMS with Visited P-CSCF
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Figure 4.2.x-1: Roaming Architecture for 3GPP Accesses, IMS with Visited P-CSCF
Editor’s Note:
Impact from Direct Tunnel architecture need to be included in the architecture diagrams.

Editor’s Note:
The Roaming architecture for the Visited Services scenario and bearer traffic local breakout for the Home Services (non-IMS) scenario needs to be included in this specification.

Editor’s Note:
Following open issues exist for the above architecture diagram:
· It is FFS whether Rx* is always required e.g. in some deployments it may be possible to download subscriber’s QoS profile in the vPCRF, which would allow the vPCRF to make autonomous decisions for AF requests.
*** Next Change *****
4.5
Reference Points

Editor’s Note: Once the architecture diagrams are stable in this specification and in TS 23.402, the reference point names need to be updated to remove either the letters or only keep a number series, e.g. S6a replaced with Sn where there is only either a digit or a letter.

S1-MME:
Reference point for the control plane protocol between EUTRAN and MME.
S1-U:
Reference point between EUTRAN and Serving GW for the per bearer user plane tunneling and inter eNodeB path switching during handover. 
S3:
It enables user and bearer information exchange for inter 3GPP access network mobility in idle and/or active state. It is based on Gn reference point as defined between SGSNs.

Editor's Note:
User data forwarding for inter 3GPP access network mobility in active state (FFS). 
S4:

It provides the user plane with related control and mobility support between GPRS Core and the 3GPP Anchor function of Serving GW and is based on Gn reference point as defined between SGSN and GGSN.

S5:
It provides user plane tunneling and tunnel management between Serving GW and PDN GW. It is used for Serving GW relocation due to UE mobility and if the Serving GW needs to connect to a non-collocated PDN GW for the required PDN connectivity.
S6a:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface) between MME and HSS.

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Function (PCEF) in the PDN GW. The interface is based on the Gx interface.
S8a:
Inter-PLMN reference point providing user and control plane between the Serving GW in the VPLMN and the PDN GW in the HPLMN. It is based on Gp reference point as defined between SGSN and GGSN. S8a is the inter PLMN variant of S5.
S10:
Reference point between MMEs for MME relocation and MME to MME information transfer.

S11: 
Reference point between MME and Serving GW
SGi: 
It is the reference point between the PDN GW and the packet data network. Packet data network may be an operator external public or private packet data network or an intra operator packet data network, e.g. for provision of IMS services. This reference point corresponds to Gi for 3GPP accesses. 
Rx+
The Rx reference point resides between the AF and the PCRF in the 3GPP TS 23.203 [6]. It is FFS if there will be any significant functional modifications to current Rx reference point to warrant defining it to be Rx+.

Rx*
The Rx* reference point resides between the vPCRF and the hPCRF. It is used to convey Rx information to the HPLMN and allows the hPCRF to make application-aware decisions on charging and QoS, It is FFS whether Rx* is always required e.g. in some deployments it may be possible to download subscriber’s QoS profile in the vPCRF, which would allow the vPCRF to make autonomous decisions for AF requests.
Protocol assumption:

-
The S1-U is based on GTP-U protocol.

-
The S3 is based on GTP protocol.

-
The S4 is based on GTP protocol.

-
The S5 is based on GTP protocol. IETF variant of S5 is described in 3GPP TS 23.402 [2].

-
The S8a is based on GTP protocol. IETF variant of S8a (S8b) is described in 3GPP TS 23.402 [2]

NOTE:
Redundancy support on reference points S5 and S8a should be taken into account.

ANNEX: EXTRACT from TS 23.203 FOR INFORMATION
B.1.5.1
Logical architecture of PCEF in the visited network

When the PCEF is in the visited network for routing optimization, a reference point between the home PCRF and the visited PCRF is needed for information exchange. A logical roaming architecture is shown below.
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Figure B.1: Logical architecture of PCEF in the visited network

Editor's note-i:
Whether to introduce a new reference point between the home PCRF and the visited PCRF or just to extend the existing reference point to support the PCC roaming is FFS.

Editor's note-ii:
The need for a proxy OCS and whether to introduce a new reference point between the home OCS and the proxy OCS or just to extend the existing reference points to support the PCC roaming is FFS. 

NOTE:
The interface between the Billing systems is out of scope of this TS.

The following aspects have been identified for the architecture in figure B.1:

-
Predefined PCC rules that are not part of the roaming agreement can not be dynamically activated by the H-PCRF. I.e. if a service data flow in the home network GW would use a dynamically activated pre-defined PCC rule that is not contained in the roaming agreement, then this service data flow will have to use a different PCC rule in the visited GW.

-
The solution of the PCC roaming case should consider the topology hiding issue among operators.
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