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Abstract of the contribution:

According to the latest SAE time plan (S6-061984) the collocation or separation of the following entities: UPE, 3GPP Anchor and SAE Anchor, is one of the highest priority topics for the June meeting. So is the update of the roaming figures (4.3-1 and 4.3-2).
This paper argues in favour of a collocation of the 3GPP Anchor with the UPE. The discussion focuses on the roaming case, however a minor related adjustment is also proposed for the non-roaming case figure.
Also proposed is that the S8 protocol be based on Mobile IP (MIP) and/or Proxy Mobile IP (PMIP) (or more generally a network-based mobility solution, here referred to as PMIP), with a Diameter-based protocol used on the PCRF infrastructure (S9-S7) for the purpose of QoS control.

1.
Introduction

Figure 1 summarises the proposal for SAE roaming with home routed traffic. The proposal is depicted as two options (MIP and PMIP), although the two options differ only in the details, as elaborated below.

Common characteristics to both options are the following:

· The 3GPP anchor is always located in the VPLMN and is always collocated with the MME/UPE;

· The SAE anchor is an enhanced IP mobility anchor (e.g. a Mobile IP Home Agent);

· Note: The exact nature of these enhancements are related to the functionality on the S7b reference point (FFS);

· Note: The two S7 reference points in the old figure have been renamed in this paper as S7a and S7b for description purposes. It is not the intent of this paper to rename those reference points in order to avoid interference with the parallel PCC work. The relationship wrt PCC work is further elaborated below.
· The QoS information for SAE bearers is conveyed via the PCRF infrastructure (S9-S7a) and a Diameter-based protocol is assumed on both S9 and S7.
The selection by the terminal of MIP or PMIP option is FFS. Generally speaking, it is expected that the PMIP option will be used by terminals that do not have a MIP client. As an example, the terminals having only 3GPP specified radio interfaces may fall into this category, because those terminals are unable to drift away towards a “non-3GPP IP access”, whereas mobility within 3GPP systems takes place “below the user IP layer”. Also, a large number of terminals based on certain OSs (e.g. MS Windows) will not support MIP (in particular MIPv4), therefore PMIP will have to be used instead, 
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Figure 1. Proposal for SAE roaming with home routed traffic

The MIP and PMIP options differ in the following:

· The presence of a Proxy MIP Mobility Manager (PMIP MM) functionality in the Visited Evolved Packet Core in the PMIP option;

· The protocol used across S8 (MIP vs PMIP);
· Note: MIP and PMIP differ in the location of the protocol termination: the MIP termination is in the terminal (collocated Care-of Address assumed) whereas the PMIP termination is in the PMIP MM.

· Note: the differences between MIP and PMIP at protocol level are negligible, meaning that on the SAE anchor side the MIP HA may hardly even have to be aware whether it communicates with the mobile node (MIP) or a proxy agent (PMIP)
· Possibly some differences regarding the following: authentication procedures, IP address allocation procedures, capability for route optimisation and handling of 3GPP only UEs (all these items are FFS).
2.
Advantages
The common advantages of the proposed MIP and PMIP options with 3GPP anchor in the VPLMN are:

· 3GPP and non-3GPP harmonisation

· same protocols in the bearer plane for both 3GPP accesses (S8) and non-3GPP accesses (S2);

· PCRF infrastructure (S7-S9) used in the same way for all accesses (i.e. for carrying QoS info for SAE bearers)

· more efficient reduction of both idle and active mode signalling due to the 3GPP anchor being located in the VPLMN. Indeed, the S8 ref point that has been instantiated at network attachment remains static as long as the terminal remains within a 3GPP access;
· openness towards Network Mobility concepts. Namely, NEMO, the IETF developed protocol for network mobility, is basically a Mobile IP protocol operating on aggregated traffic. 
Note: Regarding the first point (harmonisation) it may be noted here that the WiMAX Forum has adopted both MIP and PMIP on their R3/R5 bearer plane (cf. comparable to the bearer plane of SAE’s S2). Another example is 3GPP2 whose architecture relies on MIP in the bearer plane and on Diameter in the “PCC plane” (i.e. their Tx/Ty ref points resemble closely the S7-S9 ref points in SAE).
3.
Relation to PCC
As already mentioned in the introduction, there is no intent in this proposal to interfere with the PCC work item. Notably, there is no intent to suggest anything of the following:
· Whether there is one PCEF in the system or more;

· Whether PCEF is the best terminology fit for SAE or whether one should switch back to the REL-6 terminology where the Policy Enforcement Point (PEP) was defined separately from the Traffic Plane Function (TFP);

· Whether the PEP and the TFP must always be collocated;

· Whether there is one or more PEPs in the system;
· Etc.

It is felt here that the answer to those questions depends on various factors including things like route optimisation or willingness of an operator to export dynamic charging rules to a vPCRF in a roaming partner’s network.
The only PCC aspect that is seen as fundamental for the present proposal is the conveyance of QoS info on per-session basis to the MME/UPE in the VPLMN. Namely, both MIP and PMIP are “bearer-less” and not QoS aware. As a consequence, all QoS related info has to be conveyed via the PCC infrastructure (S9-S7a), comparable to the way GTP-C is used in GPRS networks. This QoS info is necessary for realisation of an SAE bearer in the Visited EPC.
4.
Migration Aspects
The proposal in this paper focuses on the target SAE architecture i.e. the scenario in which both the HPLMN and the VPLMN are evolved networks.
For the purpose of smooth migration it is expected that legacy VPLMN networks will be supported by traditional GTP roaming across the existing Gp reference point, as depicted in Figure 2.
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Figure 2. Roaming case: Legacy VPLMN, evolved HPLMN
5.
Proposal

We believe that the advantages of the presented options (e.g. harmonisation of 3GPP and non-3GPP mobility protocols across the roaming boundary, harmonised use of the PCRF infrastructure, more efficient support of idle and active mode signalling) make them a suitable choice for SAE roaming with home routed traffic.
For this reason it is proposed that in the target SAE architecture:

1) the “3GPP anchor” should be collocated with the UPE;

2) the protocol choices for S8 should be restricted to MIP and/or PMIP.
The Annex of this paper contains an implementation of the present proposal in TR 23.882.

Annex: Text Proposal for TR 23.882
4.2
Architecture for the evolved system – non-roaming case

Figure 4.2‑1 depicts the base line high level architecture for the evolved system.

Editor's note:
It is not the finalized architecture model for the evolved system. i.e. it does not contain all functions/interfaces required, and some functions/interfaces may be added, deleted or modified in the course of the key issue discussions.
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Figure 4.2-1: Logical high level architecture for the evolved system


It is FFS whether there is an interface between UTRAN and evolved packet core.

The separation of MME/UPE into two separate entities is FFS.
UPE anchors the user plane for mobility between the 2G/3G access system and the LTE access system.
Editor's Note: Additional Architecture diagram updates will be done following concrete resolutions on the other key issues. The current figure above does not intend to draw any conclusion regarding the functional grouping within the Evolved Packet Core. The number of interfaces and their termination points may change once the grouping and other key issues are resolved.



SAE Anchor

The SAE Anchor is a functional entity that anchors the user plane for mobility between 3GPP access systems and non-3GPP access systems.



Reference points
S1:
It provides access to Evolved RAN radio resources for the transport of user plane and control plane traffic.

S2:
It provides the user plane with related control and mobility support between WLAN 3GPP IP access or non 3GPP IP access and the SAE Anchor.


S3/4:
It provides the user plane with related control and mobility support for inter 3GPP access system mobility in idle and/or active state. It is based on Gn reference point as defined between SGSN and GGSN and on Gn reference point as defined between SGSNs.



S5b:
It provides the user plane with related control and mobility support between MME/UPE and SAE anchor.
It is FFS whether this open interface is standardised for both non-roaming scenarios (referred to as S5b) and roaming scenarios (referred to as S8).

S6:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface).

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Point (PCEP). 
The allocation of the PCEP is FFS. 
SGi: 
It is the reference point between the Inter AS Anchor 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 and Wi functionalities and supports any 3GPP and non-3GPP access systems.
Protocol assumption:
-
The interfaces between the SGSN in 2G/3G Core Network and the Evolved Packet Core (EPC) shall be based on GTP protocol.

-
The interfaces between the SAE MME/UPE and the 2G/3G Core Network shall be based on GTP protocol.

4.3
Architecture for the evolved system –roaming cases

Editor's note: It is not the finalized architecture model for the evolved system. I.e. it does not contain all functions/interfaces required, and some functions/interfaces may be added, deleted or modified in the course of the key issue discussions.
Editor's note: The protocol assumed in each interfaces in the roaming cases shall be inline with the protocol assumption in the non-roaming case.
4.3.1
Scenario 1: Evolved packet core in the Visited network – Evolved packet core in the Home network

In this section it is considered the high level roaming architecture in case both the visited and the home networks are evolved Packet Core networks. Two alternative architectures are shown, depending on whether UE traffic has to be routed to the HPLMN or not. It is FFS whether the two alternatives can be used in parallel by a UE, e.g. when only a part of the user's traffic has to be routed to the HPLMN.

In case UE traffic is routed to the home network, the SAE architecture is depicted in figure 4.3‑1.
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Figure 4.3-1: SAE Roaming architecture – Home routed traffic

For home routed user traffic the SAE Anchor is located in the HPLMN. Due to this reason, an interface between the Visited MME/UPE and Home SAE Anchor is needed. This interface is referred to as S8 and is the same reference point as S5b plus possible supplementary functions, if needed, related to roaming scenarios.

The vPCRF is located in the VPLMN, while hPCRF is in the HPLMN. The need for a vPCRF and the reference point S9 is FFS.

The inter-3GPP access system Mobility Anchor is collocated with the MME/UPE in the visited network.

It is FFS whether it is advantageous to allow inter-access system handover also in the visited network (e.g.: in the same node as the MME/UPE). The SAE anchor in the home network remains the entity that terminates the IP Access Service.


In case UE traffic is not routed to the HPLMN, the SAE architecture is depicted in the following figure 4.3-2.
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Figure 4.3-2: SAE Roaming architecture – Local Breakout

If and how to connect the Rx+ reference point is FFS.

The need for dynamic policies in the roaming case is FFS. In the case it is decided that PCRF in the visited network is used, one alternative solution is that the enforcement of the Home PLMN policies (e.g.: QoS and charging policies) by the visited SAE Anchor is performed through the interaction of Home and Visited PCRF. Possibly, the Visited PCRF may add/modify policies according to those defined in the VPLMN. The related reference point between PCRFs is referred as S9. The use of S9 is limited to this alternative solution and is FFS.

Additional reference points for roaming scenarios (in addition to those described in section 4.2)

S8:
indicates the roaming variant of S5b reference point when the SAE Anchor point is located in the HPLMN.

S9:
indicates the roaming variant of the S7 reference point for the enforcement in the VPLMN of dynamic control policies from the HPLMN. The use of S9 is FFS.

NOTE:
S2 reference point could be interoperator when the PDG and the SAE anchor belong to different PLMNs.

7.11.2
Solution for Key Issue - grouping of the functions

7.11.2.1
Allocation of evolved packet core functions to UPE, MME and SAE Anchor

The below non-exhaustive lists present the allocation of evolved packet core functions to logical entities, for the purposes of comparing the grouping alternatives. This does not preclude solution alternatives that co-locate one or more of the logical entities. Depending on the deployment and roaming scenarios, some of these functions might be optional.

The UPE consists of the following functions:

-
Packet routing and forwarding;
-
Allocation of a local IP address from the UPE address space for use by mobility mechanisms;

-
FFS: either a Policy and Charging Enforcement Function (PCEF) based on TS 23.203 or a Policy Enforcement Point (PEP);

-
Policy and Charging Enforcement Function (PCEF) based on TS 23.203 for route optimisation scenarios;

-
Optionally: Collection of Charging Information for online or offline charging systems for roaming with SAE Anchor in HPLMN;

-
Collection of Charging Information for online or offline charging systems when route optimisation is applied;

-
Ciphering termination for user plane traffic;
-
IP Header compression;
-
Lawful interception of user plane traffic;
-
Inter-eNodeB Mobility Anchor for user plane;

-
Inter-3GPP access system Mobility Anchor;

-
Trigger/initiation of paging when downlink data arrive for the UE in LTE_IDLE state.

The MME consists of the following functions. In some architecture solution alternatives, these functions may be co-located with the UPE:

-
Management and storage of UE control plane context;
-
Mobility management;

-
Authentication, authorization (PLMN, TA) and key management;
-
Lawful interception of signaling;

-
Ciphering/integrity termination for signaling;

-
Management and allocation of temporary user identities;

-
Control plane function for inter-3GPP access system mobility.

The SAE Anchor consists of the following functions. In some architecture solution alternatives, these functions may be co-located with the UPE:

-
Packet routing and forwarding;
-
Authentication, authorization and key management, for mobility management signaling or for PDN access control;
-
Policy and Charging Enforcement Function (PCEF) based on TS 23.203;

-
Collection of Charging Information for online or offline charging systems;

-
Mobility Anchor for mobility between 3GPP accesses and non 3GPP accesses;

-
Gateway functionality to PDN including IP address allocation from PDN address space;
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