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1. Introduction

This paper proposes several architecture figures for the roaming case, using the proposed converged architecture in [1] as a strating point. Here below we reproduce the proposed “converged” figure for the user’s convenience.
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Figure 1. Converged architecture for the non-roaming case (from [1])
In Section 2 of this paper we propose an interpretation of Figure 1, and then in Section 3 we propose roaming figures corresponding to the B1 roaming configurations in the TR 23.882.
2. Re-interpretation of the non-roaming figure
Reference [1] allows for several interpretation options for some of the refrence points in Figure 1. In this paper we assume the following interpretation:
· R2 is synonimous with Wi+ i.e. an IP interface like Wi enhanced with IP-based MM function (e.g. Mobile IP);

· R3 is the Gn reference point;

· the GPRS core is reduced to the SGSN function and the R4 is not considered any further;

· R5 is synonimous with Gi+ i.e. an IP interface like Wi enhanced with IP-based MM function (e.g. Mobile IP).
With these interpretations Figure 1 can be re-drawn as illustrated in Figure 2 below:
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Figure 2. Re-interpretation of Figure 1
Figure 2 also introduces a couple of additional reference points, which were not addressed by Figure 1 for the sake of simplicity:
· Gr – an exisiting ref point between SGSN and the HSS, used for user authentication when using UTRAN or GERAN;
· Gx+ - an existing REL-7 ref point between PCRF and WLAN 3GPP IP Access;
· Wm+ - an enhancement of the existing Wm reference point. The expected enhancement is related to MM handling, as described in Annex E of TR 23.882 for the specific case of Mobile IP. Note that the 3GPP AAA Server functionality is assumed to be collocated with the HSS in the figure.
Note 1: in this and in all remaining figures we focus only on the access to the Operators IP Services, with the Inter-AS MM always present in the bearer path. The plain Internet access with or without Inter-AS MM is still possible by breaking out the traffic from any of the Gi+, Wi+, Gi or Wi reference points. We prefer to omit the plain Internet access from the figures for the sake of simplicity.
Note 2: the Gx+ is strictly speaking not needed for the non-roaming case, assuming that the Inter-AS MM is present in the bearer path. If the latter condition is not fulfilled, then the Gx+ is required for policy control and charging in the WLAN 3GPP IP Access.
Note 3: it is assumed that the non-3GPP IP Access is handled in exactly the same way as the WLAN 3GPP IP Access. For this reason the non-3GPP IP Access is not considered any further.
3. Roaming figures
By using Figure 2 from the present paper as a starting point, we propose to draw roaming figures matching the roaming cases currently described in Annex B of the TR 23.882, namely: B1.e, B1.d, B1.c and B1.b, in that order.
3.1 Figure B.e – roaming case; Future VPLMN, future HPLMN; “GGSN” in VPLMN
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Figure 3. Re-interpretation of Figure B1.e
With respect to the original B1.e figure in the TR, the following are the major changes:
· R2 replaced with Wi+

· Inter-AS MM added in VPLMN

· R3 deleted

· IMS bubble and PCRF function moved within the VPLMN (note that the IMS bubble in today’s B1.e figure connects only to the Internet)
· Wd+ added for user authentication when using WLAN 3GPP IP Access.
3.2 Figure B.d – roaming case; Evolved VPLMN, evolved HPLMN; “GGSN” in HPLMN
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Figure 4. Re-interpretation of Figure B1.d
With respect to the original B1.d figure in the TR, the following are the major changes:

· Inter-AS MM added in HPLMN

· R2 replaced with Wi+ to HPLMN

· Gp+ replaced with Gi+

· previous Wi to IMS deleted (because it was drawn across a roaming boundary)
· R3 deleted

· Wd+ added for user authentication when using WLAN 3GPP IP Access.
Notes:

· The PCC roaming reference points (R7-roam and Gx-roam+) are terminated at Proxy PCRF functions in the VPLMN, which are not shown for simplicity. These interfaces are needed if some PCC functions have to be under VPLMN’s control.
3.3 Figure B.c – roaming case; Legacy VPLMN, evolved HPLMN
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Figure 5. Re-interpretation of Figure B1.c
With respect to the original B1.c figure in the TR, the following are the major changes:

· Inter-AS MM added in HPLMN

· Wp replaced with Wi+

· previous Wi to IMS deleted (because it was drawn across a roaming boundary)
· Wd+ added for user authentication when using WLAN 3GPP IP Access.
Notes:

· The PCC roaming reference point (Gx-roam+) is terminated at a Proxy PCRF function in the VPLMN, which is not shown for simplicity. This interface is needed if some PCC functions have to be under VPLMN’s control when using the WLAN 3GPP IP Access.

3.4 Figure B.b – roaming case; Evolved VPLMN, legacy HPLMN
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Figure 6. Re-interpretation of Figure B1.b
With respect to the original B1.b figure in the TR, the following are the major changes:

· R2 and R3 deleted

· WLAN 3GPP IP Access with H-PDG model
· Wd and Wm added for user authentication (Wd for Direct IP Access; Wm for 3GPP IP Access); note that the 3GPP AAA Proxy is assumed to be within the WLAN 3GPP IP Access bubble for simplicity. 
Notes:

· The addition of Inter-AS MM in this configuration is FFS;
· There is no policy control for WLAN 3GPP IP Access in this configuration;

· In order to interwork with a legacy HPLMN, the R6-roam interface used for user authentication when using the Evolved RAN will have to be either Gr-based or Wm/Wd-based.
4. Proposal

It is proposed to agree on the roaming figures in Section 3 of this paper as roaming figures for the converged architecture.
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Figure B.e – roaming case�Future VPLMN, future HPLMN�“GGSN” in VPLMN
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Figure B.d – roaming case�Evolved VPLMN, evolved HPLMN�“GGSN” in HPLMN
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Figure B.c – roaming case�Legacy VPLMN, evolved HPLMN
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Figure B.b – roaming case�Evolved VPLMN, legacy HPLMN
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