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Abstract of the contribution:

This paper proposes a solution for IP connectivity to multiple networks based on Mobile IP. It is also assumed that there is a stand-alone MME (e.g. like in the architecture in Section 7.8.3), noting that the stand-alone MME is not the essence of the proposal.
This proposal is in line with Nortel’s preferred functional grouping discussed in a companion paper for this meeting [1].

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 Mobile IP Home Agent (MIP HA); the S5 interface between UPE and MIP HA is a pure IP interface, synonymous with Gi+ (and similar or identical to S2);

· the MME is split from the UPE, yielding the following reference points: S1-U, S1-C, S3-U, S3-C and S10;

· S4 does not exist in this architecture.

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

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. The solution relies on Mobile IP (MIP) tunnelling to reach the external PDN, the MIP HA serving as a gateway to the external PDN.
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Figure 2. IP connectivity to multiple PDNs: non-roaming case
In this solution there are as many MIP HAs as there are different external PDNs in parallel. The MIP Care-of Address (CoA) is assigned form the UPE address space. The MIP Home Address (HoA) is allocated from the PDN address space, allowing the UE to access that particular external PDN.

If the UPE has a direct connectivity to a particular PDN (e.g. the IPv4-based Internet in Figure 2), then this PDN is accessed directly through a collocated MIP HA function (MIP HA1 in Figure 2). The mobile is “at home” in MIP sense, meaning that it uses its HoA directly (no need for a CoA).

The S5 reference point is exhibited only when the UPE has no direct access to a particular PDN (e.g. towards MIP HA2 and MIP HA3 in Figure 2).

Both MIP4 and MIP6 may be supported simultaneously; however, this requires that the UPE be dual-stack. If the UPE is not dual-stack, then the UE should connect to one UPE of the IPv4 type and one UPE of the IPv6 type. The stand-alone MME allows for such configurations with multiple UPEs, which is the reason for depicting the MME as a stand-alone entity.
Figure 3 illustrates the roaming case.
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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 accessed via the HPLMN, S8 (and S2 for the non-3GPP IP access) is the reference point crossing the roaming boundary. S8 corresponds to a MIP tunnel.

Note that this proposal is in line with the roaming figures and discussion on “L3 roaming” paradigm provided in the previous meeting [2].

3. Proposal

It is proposed to agree the solution described in Section 2 of this paper for inclusion in the TR (Section 7.10). The text proposal is provided in an annex of the present paper.
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ANNEX: Text Proposal based on Section 2 of this paper
7.10.2. Solution for Key Issue IP Connectivity with multiple PDNs
7.10.2.X Alternative X
This solution relies on Mobile IP (MIP) tunnelling to reach the external PDN, the MIP HA serving as a gateway to the external PDN.
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Figure X1. IP connectivity to multiple PDNs: non-roaming case
In this solution there are as many MIP HAs as there are different external PDNs in parallel. The MIP Care-of Address (CoA) is assigned form the UPE address space. The MIP Home Address (HoA) is allocated from the PDN address space, allowing the UE to access that particular external PDN.

If the UPE has a direct connectivity to a particular PDN (e.g. the IPv4-based Internet in Figure X1), then this PDN is accessed directly through a collocated MIP HA function (MIP HA1 in Figure X1). The mobile is “at home” in MIP sense, meaning that it uses its HoA directly (no need for a CoA).

The S5 reference point is exhibited only when the UPE has no direct access to a particular PDN (e.g. towards MIP HA2 and MIP HA3 in Figure X1).

Both MIP4 and MIP6 may be supported simultaneously; however, this requires that the UPE be dual-stack. If the UPE is not dual-stack, then the UE should connect to one UPE of the IPv4 type and one UPE of the IPv6 type. The stand-alone MME allows for such configurations with multiple UPEs, which is the reason for depicting the MME as a stand-alone entity.

Figure X2 illustrates the roaming case.
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Figure X2. IP connectivity to multiple PDNs: roaming case
The architecture is exactly the same as for the non-roaming case. When the external PDN is accessed via the HPLMN, S8 (and S2 for the non-3GPP IP access) is the reference point crossing the roaming boundary. S8 and S2 correspond to a MIP tunnel.
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