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Introduction

For the non-roaming case the SAE TR shows an architecture figure. This paper identifies alternative architectures for the different roaming scenarios based on the non-roaming SAE architecture and on the roaming scenarios shown in the annex of the SAE TR. The alternatives differ in the functional grouping of MME, UPE, Inter 3GPP Anchor and Inter AS Anchor. The alternatives are compared.

Discussion

1. Roaming Case: SAE-VPLMN and Pre-SAE-HPLMN

a) Inter 3GPP Anchor in HPLMN

The GGSN of the pre-SAE-HPLMN anchors inter 3GPP mobility. For that purpose MME/UPE provides Gp and an inter-3GPP access change changes Gp to the GGSN in HPLMN. User authentication/authorisation by the VPLMN seems to require a signalling gateway (SG) that translates between Gr subscriber data and S6 subscriber data. Seamless mobility between 3GPP WLAN and other 3GPP access seems not possible.
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b) Inter 3GPP Anchor in VPLMN

The GGSN of the pre-SAE-HPLMN is merely the enforcement point for policy control and charging. For that purpose MME/UPE provides Gp to the GGSN in HPLMN. Inter 3GPP mobility is anchored in the VPLMN. User authentication/authorisation by the VPLMN seems to require a signalling gateway (SG) that translates between Gr subscriber data and S6 subscriber data. Seamless mobility between 3GPP WLAN and other 3GPP access seems not possible.
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c) Inter AS Anchor in VPLMN

The GGSN of the pre-SAE-HPLMN is merely the enforcement point for policy control and charging. For that purpose MME/UPE provides Gp to the GGSN in HPLMN. All Inter AS mobility is anchored in the VPLMN. User authentication/authorisation by the VPLMN seems to require a signalling gateway (SG) that translates between Gr subscriber data and S6 subscriber data. Seamless mobility between 3GPP WLAN and other 3GPP access seems is enabled by the VPLMN. However such mobility might be unexpected for the HPLMN. Potentially some HSS functionality might be needed to support mobility between 3GPP and non-3GPP access. In this case this scenario with a pre-SAE-HPLMN (HSS) does not support mobility with 3GPP WLAN.
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d) Comparison

All alternatives require signalling gateway functionality. Preferably pre-SAE-HPLMNs have an SAE-HSS when their subscribers are allowed to roam in SAE-VPLMNs. In addition the GGSN of the HPLMN should understand the access network types that the UEs may use and that are indicated by the VPLMN.

With SAE-enabled HSS and GGSN in the HPLMN all alternatives a), b), c) are possible. Under these preconditions is just a decision of the HPLMN operator to allow roaming.

2. Roaming Case: SAE-HPLMN and Pre-SAE-VPLMN

It is assumed that the HSS is backwards compatible and supports Gr. User data are delivered via Gp to the HPLMN. For that purpose the Inter AS Anchor provides Gp. All Inter AS mobility is anchored in the HPLMN.

Seamless mobility between 3GPP WLAN and other 3GPP access seems enabled by the Inter AS Anchor in the HPLMN unless it requires support by the VPLMN.
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3. Roaming Case: SAE-HPLMN and SAE-VPLMN

a) Inter 3GPP Anchor in VPLMN and Inter AS Anchor + PCC in HPLMN

The Inter AS Anchor in HPLMN is also enforcement point for policy control and charging. Seamless mobility between 3GPP WLAN and other 3GPP access is provided by the Inter AS Anchor in HPLMN. Any inter AS change causes signalling with HPLMN


[image: image5.emf] 

Inter AS   Anchor  

S2  

PCRF  

S2  

S7  

non 3GPP   IP Access  

WLAN   3GPP IP Access  

HSS  

VPLMN     HPLMN  

Gi   S5  

S1  

S3  

MME   UPE  

S6  

GPRS   Core  

S4  

Evolved  RAN  

Op.   IP    Serv.    (IMS,    PSS,    etc…)  

Rx+  

GERAN  

UTRAN  

Gb  

Iu  

* Color coding:   red  indicates new functional element / interface  


b) Inter 3GPP Anchor in VPLMN and Inter AS Anchor + PCC in HPLMN

The Inter AS Anchor in HPLMN is also enforcement point for policy control and charging. Inter 3GPP mobility is anchored in the VPLMN, which limits inter 3GPP system change signalling towards the HPLMN. Seamless mobility between 3GPP WLAN and other 3GPP access is provided by the Inter AS Anchor in HPLMN.
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c) Inter AS Anchor in VPLMN and PCC in HPLMN

All inter AS mobility is anchored in the VPLMN, which limits inter AS change signalling towards the HPLMN. An enforcement point for policy control and charging is provided by the HPLMN. How Inter AS Anchor and PCEP addresses are determined is FFS, especially for non 3GPP access.
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d) Local breakout and PCC in VPLMN

PCC is performed in VPLMN. All inter AS mobility is anchored in the VPLMN. User data are not routed via the HPLMN. Policy and charging rules are transferred from HPLMN to VPLMN when necessary.
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e) Comparison

Alternative a) creates signalling with HPLMN for any inter AS change. Alternative b) creates signalling with HPLMN for any AS change between 3GPP and non-3GPP. It is assumed that one 3GPP AS and one non-3GPP AS may be active in parallel, which reduces HPLMN signalling in case of an inter AS change between the two. Alternative c) reduces signalling with HPLMN caused by mobility even more. However, it requires mechanisms for hierarchical mobility especially for the non 3GPP Access. Alternative d) is a different approach that performs PCC in VPLMN. It requires transfer of policy and charging rules from HPLMN to VPLMN.

Conclusion

It is proposed to discuss the roaming scenarios and to add the preferred scenarios to the TR.
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