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1 Introduction

This contribution targets the SAE roaming architecture for the home routed traffic.  Two scenarios are considered, one in which the mobility anchor is in the home network, the second where the mobility anchor is located in the visited network.  Both are proposed as valid deployment options that should be handled within the SAE architecture.
2 Discussion
Two different types of home routed traffic roaming scenarios are foreseen for networks with multiple access technologies.  For one set of scenarios, the access technology is open and the mobility between access systems is handled in the home network.  The access systems may be part of the same visited network or may be owned by different network operators.

In the case that the visited network operators provide multiple access systems either directly or through a third party with whom the VPLMN has a business agreement, it is envisaged that the visited network will require control of the usage of those access systems.
2.1 Roaming Scenarios with Mobility Anchor in HPLMN
In this scenario, an LTE subscriber roams to a VPLMN that supports multiple access systems.  In the current SAE architecture, the approach taken is for the visited network to tunnel traffic back to a 3GPP Anchor in the HPLMN via the MME/UPE in the VPLMN, and from there out towards external networks as required.  If the user attaches through a 2G/3G access system, a SGSN in the VPLMN will establish a (GTP) tunnel back to a 3GPP Anchor in the HPLMN.  Similar when attached to a non 3GPP network the user traffic will be transferred over an S2 interface back to the SAE Anchor in the HPLMN – see figure below
In these cases, the subscriber related functions such as charging, lawful intercept as well as ensuring the QoS of the downlink traffic through the HPLMN will be provided by either the 3GPP Anchor or the SAE Anchor in the HPLMN. 
In addition, the VPLMN may need to implement functionality for handling user plane traffic such as PCEP, charging, lawful intercept.  In the figure below this type of functionality will be implemented in each access network system.  As the user moves between access systems, these functions may need to be applied in the new access system and in some case context may need to be transferred between the access systems.
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2.2 Roaming Scenarios with Mobility Anchor in VPLMN

In this case, the inter access system mobility is handled in the visited network and potentially, these mobility events as well as the network architecture topology of the VPLMN are hidden from the home network. Having the mobility anchors in the VPLMN may also provide improved handover performance for roamers since mobility is handled in the VPLMN closer to the access systems. These are among the many advantages of having inter-access system mobility handling in the visited network, as highlighted in [1].

[image: image2.emf] 

Evolved    RA   N  

S   1  

GERAN  

UTRAN  

G   b  

I   u  

S   8  

S   2  

S   7  

Rx   +  

S   6  

Op   .   IP  

Serv  

(IMS,   

PSS,  

etc.)  

HSS  

S   6  

non 3GPP  

WLAN  

S4  

vPCRF  

S   7  

hPCR   F  

Visited   

Network  

Home   

Network  

S   9  

Visited EPC  

Evolved    RA   N  

S   1  

S G i  

UTRAN  

I   u  

S   3  

S   8  

S   2  

S   7  

Rx   +  

Home EPC   

MME  

UPE  

S   6  

Op   .   IP  

Serv  

(IMS,   

PSS,  

etc.)  

HSS  

S   6  

non 3GPP  

WLAN  

vPCRF  

S   7  

hPCR   F  

Visited   

Network  

Home   

Network  

S   9  

* Color coding:   red  indicates new functional element  / interface  

SGSN  

IASA  

SAE  A nchor  

3GPP  A nchor  

Home  IASA  


3 Proposal
Based on the discussion above, it is proposed to update section 4.3.1 of TR 23.882 with the following changes:

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, two further scenarios are envisaged, depending on the location choice of the inter-access system mobility, which is an implementation choice for the operator. The first option is to have the inter-access system mobility handling in the HPLMN, as depicted in figure 4.3‑1a and the other option is to have the inter-access system mobility handling in the VPLMN  as depicted in figure 4.3‑1b.

Editor's note:. Whether the anchors are going to be separated is FFS. It is FFS how the above changes impact the SAE roaming architecture depicted below. 
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Figure 4.3-1a: SAE Roaming architecture – Home routed traffic (Inter-access system mobility handled in HPLMN)
For home routed user traffic where inter-access system mobility is handled in the HPLMN, the Inter AS Anchor is located in the HPLMN. Due to this reason, an interface between the Visited MME/UPE and Home Inter AS Anchor is needed. This interface is referred to as S8 and is the same reference point as S5 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.




[image: image5.emf] 

Evolved    RA   N  

S   1  

GERAN  

UTRAN  

G   b  

I   u  

S   8  

S   2  

S   7  

Rx   +  

S   6  

Op   .   IP  

Serv  

(IMS,   

PSS,  

etc.)  

HSS  

S   6  

non 3GPP  

WLAN  

S4  

vPCRF  

S   7  

hPCR   F  

Visited   

Network  

Home   

Network  

S   9  

Visited EPC  

Evolved    RA   N  

S   1  

S G i  

UTRAN  

I   u  

S   3  

S   8  

S   2  

S   7  

Rx   +  

Home EPC   

MME  

UPE  

S   6  

Op   .   IP  

Serv  

(IMS,   

PSS,  

etc.)  

HSS  

S   6  

non 3GPP  

WLAN  

vPCRF  

S   7  

hPCR   F  

Visited   

Network  

Home   

Network  

S   9  

* Color coding:   red  indicates new functional element  / interface  

SGSN  

IASA  

SAE  A nchor  

3GPP  A nchor  

Home  IASA  


Figure 4.3-1b: SAE Roaming architecture – Home routed traffic (Inter-access system mobility handled in VPLMN)

There are many advantages with having inter-access system mobility handling in VPLMN, which include improved handover performance, reduced signalling load towards the HPLMN due to mobility events in the VPLMN, and network topology hiding, and therefore this shall be left as an optional scenario for implementation for home routed traffic roaming architecture. The decision to have inter-access system mobility handling in VPLMN shall be based on the HPLMN policies and negotiation between VPLMN and HPLMN, i.e. similar to how local breakout is handled. The IASA in the home network remains the entity that terminates the IP Access Service.
It is FFS whether the GPRS Core contains a GGSN for this roaming architecture. In case a GGSN is included it is FFS whether a GGSN in HPLMN or VPLMN is used.
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[1] S2-060629, “SAE Roaming Architecture - Evolved VPLMN, Evolved HPLMN “GGSN” in HPLMN”, Fujitsu
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