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Abstract of the contribution:

This paper proposes a solution for IP connectivity to multiple networks for the architecture in Section 7.8.3. In this architecture there is a stand-alone MME, the UPE being collocated with the "Access GW" (a.k.a. the Default IP Gateway = DIP GW).
1. Introduction
This paper uses the refined architecture in Figure 1 as a starting point:
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Figure 1. Refined architecture
The main difference wrt to architecture in Section 4.2 of TR 23.882 is the following:

· the inter-AS Anchor is replaced by a “Default IP GateWay” (DIP GW) and an “IP-layer Mobility Anchor” (IP MA), as proposed in [1]; the interface between UPE and DIP GW is denoted as S5b; this is a pure IP interface, synonymous with Gi+ (and similar or identical to S2);

· the UPE is collocated with the DIP GW;

· the MME is split from the UPE, yielding the following reference points: S1-U, S1-C, S3-U, S3-C and S8;
· S4 does not exist in this architecture.

Note: PCRF and HSS have been deleted in order to simplify the figure.

For further details on the refined architecture refer to a companion paper for this meeting [1].

2. Solution for IP Connectivity to multiple PDNs
Starting from the base architecture in Figure 1, depicted in Figure 2 is a solution for IP connectivity to multiple PDNs in the non-roaming case.
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Figure 2. IP connectivity to multiple PDNs: non-roaming case
In this solution there are as many IP MAs as there are different external PDNs in parallel. The IP Point of Attachment (IP PoA) is located in the DIP GW node. Another IP address is associated with every Gi interface (referred to here as the “xPDN address”), allowing the UE to access that particular external PDN.
If the DIP GW has a direct connectivity to a particular PDN (e.g. the IPv4-based Internet in Figure 1), then this PDN is accessed directly through a collocated IP MA function. The S5b interface is exhibited only when the DIP GW has no direct access to a particular PDN (e.g. twoards IP MA1 and IP MA2 in Figure 2).
In the specific case of MIP used as the IP-layer mobility protocol:

· the IP MA equates to a Mobile IP Home Agent (MIP HA);
· the IP PoA corresponds to the MIP Care-of Address (MIP CoA);

· the “xPDN address” corresponds to the MIP Home Address (HoA);
· both MIP4 and MIP6 may be supported simultaneously; however, this requires that the DIP GW be dual-stack. If the DIP GW is not dual-stack, then the UE should connect to at least one DIP GW of the IPv4 and IPv6 type, each. The stand-alone MME allows for such configurations with multiple UPE / DIP GWs.
Figure 3 illustrates the roaming case.

[image: image3.emf]EPC

Evolved RAN

S1-U

GERAN

UTRAN

GPRS Core

Gb

Iu

S3-U

UPE

IP MA 1

non 3GPP

IP Access

DIP

GW

MME

S3-C

S1-C

S8

corporate/private

PDN

IPv4 Internet

IPv6 Op. Serv. 

(IMS, PSS, etc)

Gi

Gi

Gi

S2

IP MA 2

IP MA 3

S5b

S5b

EPC

VPLMN

HPLMN


Figure 3. IP connectivity to multiple PDNs: roaming case
The architecture is exactly the same as for the non-roaming case. When the external PDN is in the HPLMN, S5b (and S2 for the non-3GPP IP access) is the interface crossing the roaming boundary. In the specific case of MIP used as the IP-layer mobility protocol, S5b corresponds to the MIP tunnel. Note that this is in line with the roaming figures and discussion on “L3 roaming” paradigm provided in companion papers for this meeting [2, 3].
3. Proposal

It is proposed to agree the solution described in Section 2 of this paper for inclusion in the TR (Section 7.10).
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