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1
Introduction

In the last SA2 #48 meeting, the high level architectures for various roaming scenarios for the B.1 architecture [1] have been agreed. However, the handling of the roaming scenarios for the B.2 architecture is still an open issue. This document attempts to address the roaming issue for the architecture option B.2 taking into account interface to the legacy systems as well as what have been agreed upon for the architecture option B.1 
2
Discussion

The roaming user data session may be handled by a gateway in the home network or by a gateway in the visited network depending on the roaming agreement between the HPLMN and the VPLMN. There has been strong demand from some existing operators to utilise the gateway in the HPLMN as a pre-requisite for roaming users, although the use of gateway in the VPLMN shall be considered as possible option though not mandated.

Similarly, from previous discussions [2], the use of MAP and GTP with possible enhancements is preferred by some operators for roaming scenarios in B.1 architecture within SAE.

Another issue is on the choice of connectivity between the mobility anchor points in the HPLMN and VPLMN when roaming, and this has drawn some discussions [3]. Our preference is to have the Inter-AS MM, rather than the gateway in each AS, in the VPLMN connected to the Inter-AS MM in the HPLMN for the user data plane during roaming. With this choice, the inter-AS mobility events occurring in the VPLMN will be hidden from the HPLMN. Also with the Inter-AS MM in the visited network working as an intermediary between the VPLMN and HPLMN, the topology of the VPLMN can be kept hidden, and remains internal, which is a preference to most operators. 
With regard to the control plane used for user authorization and authentication for network access as well as service profile download from the HSS in the HPLMN, there appears to be two options:

1. The interface to the HSS through the Inter-AS MM in the VPLMN

2. The interface to the HSS through a node in each AS (responsible for the authorization and authentication query) in the VPLMN

Since information related to mobility is not required in this type of signalling to the HSS, our preference is to have direct connectivity between a node in each AS, responsible for the authorization and authentication query, in the VPLMN with the HSS in the HPLMN.
3
Proposal

Based on the above discussion, below we propose the architecture for several roaming scenarios to be considered as updates to Figure B.2 in Annex B of TR 23.882. 

To be consistent with the agreement of B.1 architecture [1], five scenarios have been considered herein:

1. "non-roaming case", 

2. "roaming case, legacy HPLMN, evolved VPLMN";

3. "roaming case, evolved HPLMN, legacy VPLMN";

4. "roaming case, evolved HPLMN, evolved VPLMN with "GGSN" in HPLMN";

5. "roaming case, evolved HPLMN, evolved VPLMN with "GGSN" in VPLMN";

In all figures, many details of WLAN roaming are omitted as some details are still FFS.

For the roaming cases, 

1. User data session is handled by home network; expect for scenario 5, where the visited network handles the user data session

2. PDF/CRF is connected to GGSN for legacy system. For evolved PLMNs, PCRF2 is connected to the GPRS core, WLAN 3GPP IP Access and Operator IP Services*.  
3. The protocol used (MAP/AAA) to connect the HSS to the VPLMN depends on the type of AS the UE is currently attached to.
4. Inter-AS mobility in the VPLMN is shielded from the HPLMN by the Inter-AS MM in the VPLMN

5. Inter-AS MM/GGSN in HPLMN communicate to the HSS via some form of AAA/RADIUS interface.

*Note: The connectivity of PCRF2 to the other elements (for e.g. Inter-AS MM, Evolved Access) is still under discussion
Fig. B.2a shows the B.2 for the non-roaming case. There are no changes with respect to the current B.2 in [4].
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Key and notes to figure B.2a:
-
Color coding: red indicates new functional element / interface

-
Inter-AS MM: Inter-Access-System Mobility Management

-
PCRF2: Evolved Policy and Charging Rules Function

-
Gi+ : Gi with added Inter-AS mobility support

-
Wi+ : Wi with added Inter-AS mobility support

- 
Rh: provides functionality to prepare handovers such that interruption time is reduced. It is intended that this interface should be generic enough to cope with other “combinations of RATs” for which handover preparation is needed.
Fig. B.2b shows the B.2 for the "roaming case, legacy HPLMN, evolved VPLMN".

[image: image2.emf]Figure-B.2b –roaming case

Evolved VPLMN, legacy HPLMN

GERAN

UTRAN

GPRS Core

Evolved 

Packet Core

WLAN

3GPP IP Access

Gi+

Gb

Iu

Evolved 

Access

Evolved RAN

Gi+

Wi

Inter-AS 

MM

Wi+

Rh

Op.

IP 

Serv. 

(IMS, 

PSS, 

etc…)

PDF/CRF

Gx/Go

Gi

HSS

Gi (RADIUS)

Internet

GGSN

Gi

HPLMN

Gr

Gp

VPLMN

Gr/Wd

Wd


Key and notes to figure B.2b:
-
Other notes from Fig-B.2a “non-roaming case” still apply

Fig. B.2c shows the B.2 for the "roaming case, evolved HPLMN, legacy VPLMN". 
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Key and notes to figure B.2c:

-
Other notes from Fig-B.2a “non-roaming case” still apply

Fig. B.2d shows the B.2 for the "roaming case, evolved HPLMN, evolved VPLMN with "GGSN" in HPLMN ".
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Key and notes to figure B.2d:

-
Gr+ denotes evolution of existing Gr interface

-
Wd+ denote evolution of existing Wd interface 

-
Other notes from Fig-B.2a “non-roaming case” still apply

Fig. B.2e shows the B.2 for the "roaming case, evolved HPLMN, evolved VPLMN with "GGSN" in VPLMN". 
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Key and notes to figure B.2e:

-
Gr+ denotes evolution of existing Gr interface

-
Gx-roam+ denotes a new interface between home and proxy PCRFs

-
Wd+ denote evolution of existing Wd interface 

-
Other notes from Fig-B.2a “non-roaming case” still apply

4
Conclusion

It is proposed to agree on the proposed architecture presented herein for the various roaming scenarios as updates for the B.2 architecture in TR 23.882.
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Figure-B.2b –roaming case
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Figure-B.2d –roaming case

Evolved VPLMN, Evolved HPLMN
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Figure-B.2e –roaming case
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Figure-B.2c –roaming case
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Figure-B.2a – non roaming case
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