SA WG2 Temporary Document

Page 7
-


3GPP TSG SA WG2 Architecture — S2#51
S2-060890
13 - 17 February 2006

Denver, Colorado, USA

Source:
Nortel
Title:
Roaming Architecture Figures
Document for:
Approval
Agenda Item:
7.9.2
Work Item / Release:
SAE / Rel-7
Abstract of the contribution:

This paper proposes several architecture figures for the roaming cases, using as a starting point the agreed converged architecture found in Section 4.2 of TR 23.882 (and reproduced here below as Figure 1 for the user’s convenience).

[image: image1.emf] 

Evolved Packet Core  

Evolved  RAN  

S 1   Gi  

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

Rx+  

S 2  

GERAN  

UTRAN  

GPRS Core  

Gb  

Iu  

S 3  

MME   UPE  

Inter AS   Anchor  

S 4  

non 3GPP   IP Access  

HSS  

PCRF  

S 5  

S 2  

S 7  

S 6  

WLAN   3GPP IP Acces s  

* Color coding:   red  indicates new funct ional element / interface  


Figure 1. Converged architecture; non-roaming case (from Section 4.2 in TR 23.882)
In Section 1 of this paper we propose an interpretation of Figure 1, in line with the proposal in a companion paper for this meeting [1], and then in Section 2 we propose four roaming figures, matching the “old” B1 roaming scenarios (which are still listed in the Annex B of TR 23.882), however using the agreed architecture as a basis.

Figures 3 and 4 show the target roaming architecture (the one where both HPLMN and VPLMN are evolved SAE systems) and is an application of the “L3 roaming” paradigm discussed in a companion paper [2]. Figures 5 and 6 address interworking with pre-SAE networks.
1. An interpretation of the non-roaming figure
The currently agreed text in Section 4.2 in T 23.882 contains a number of FFS notes allowing for different readings of the agreed architecture. In this paper we assume the following interpretation of Figure 1:

· S2 and S4 are synonymous with Wi+/Gi+ i.e. an IP interface, like Wi/Gi, enhanced with a L3 MM function (e.g. Mobile IP);

· S3 is an enhancement of the Gn reference point (Gn+);

· the inter-AS Anchor is replaced by a “Default IP GateWay” (DIP GW) and an “IP-layer Mobility Anchor” (IP MA);

· for this paper S5 is assumed to be split into two ref points: S5a (between MME/UPE and DIP GW) and S5b (between DIP GW and IP MA); these reference points are typically not exhibited in the non-roaming case, except maybe when used to access multiple PDNs in parallel (see also [3]).
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 GPRS Core and the HSS, used for user authentication when using UTRAN or GERAN;

· 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 IP MA always being present in the bearer path. The plain Internet access with or without an IP MA 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: 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.

Note 3: an additional Policy and Charging Enforcement Function (PCEF) may be needed at the PDG to support Route Optimisation scenarios. This would require an additional Gx ref point between the PCRF function and the WLAN 3GPP IP Access bubble.
2. 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.

Note that we use here the wording “Services bubble in VPLMN/HPLMN” in places where the Annex B figures read “GGSN in VPLMN/HPLMN”, in order to avoid confusion.

2.1 Figure B.e – roaming case; Future VPLMN, future HPLMN; Services bubble 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/S2 is synonymous with Wi+

· IP MA 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, which does not make much sense)
· Wd+ added for user authentication when using WLAN 3GPP IP Access; this interface is seen as identical to S6-roam.
2.2 Figure B.d – roaming case; Evolved VPLMN, evolved HPLMN; Services bubble 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:

· IP MA added in HPLMN for MM between 3GPP and non-3GPP access systems, but possibly also for mobility between SAE/LTE and GPRS (S4 is present in the latter case)
· R2/S2 synonymous with Wi+ to HPLMN

· Gp+ replaced with S5b (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; this interface is seen as identical to S6-roam.
Notes:

· The PCC roaming reference points (S7-roam) may have to be 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.

2.3 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:

· DIP GW added in HPLMN in the role of a GGSN
· IP MA added in HPLMN for MM between 3GPP and non-3GPP access systems
· Wp replaced with S2 (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; this interface is seen as identical to S6-roam.
Notes:

· The PCC roaming reference point (S7-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.

2.4 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 deployment 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:

· Whether intra-3GPP mobility anchor is in VPLMN (i.e. MME/UPE) or in HPLMN (i.e. GGSN) is FFS
· The addition of an IP MA for mobility between 3GPP and non-3GPP access systems 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 S6-roam interface used for user authentication when using the Evolved RAN will have to be either Gr-based or Wm/Wd-based.
3. Proposal

It is proposed to agree on the roaming figures in Section 2 of this paper for inclusion in an appropriate section of TR 23.882 (e.g. as a new Section 4.3).
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