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This paper summarises four options for SAE roaming with home based traffic that have been discussed during and after the last meeting. It proposes that the anchor for inter-3GPP mobility in the target architecture shall be located in the VPLMN.
1.
Introduction
Figure 1 summarises four options for SAE roaming with home routed traffic that have been discussed during and after the last SA2 meeting. The four options differ in the location of the anchor for inter-3GPP mobility (HPLMN vs VPLMN), as well as in the protocol used across S8.
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Figure 1. Four options for SAE roaming with home routed traffic
· a) MIP option: assumes that the anchor for inter-3GPP mobility is located in the VPLMN. Mobile IP is used in the bearer plane across the roaming boundary. The QoS information for SAE bearers is conveyed via the PCRF infrastructure (S9-S7).
· b) Proxy MIP (PMIP) option: similar to the previous, except that PMIP is used across the roaming boundary.
· c) GTP option: this is today’s GPRS approach, the MME/UPE peering with the legacy SGSN. S8 is based on Gp. The inter-3GPP anchor is located in the HPLMN. This is the only option where the notion of PDP context may propagate on the S8 side.
· d) combined GTP/PMIP option: similar to c) in that the MME/UPE is peering with the legacy SGSN, except that PMIP is used across the S8 reference point rather than GTP. This approach also bears similarities with a) and b) in that QoS information for SAE bearers is carried via the PCRF infrastructure (S9-S7).
Note: the MME and UPE are depicted in collocation, because the MME-UPE separation debate is irrelevant to the discussion in this paper.

Options a) and b) differ in the protocol used across S8 (MIP and PMIP, respectively).

Options c) and d) make use of the Gp reference point, and the difference between the two is in the protocol used across S8 (GTP vs PMIP, respectively).
Options b), c) and d) are examples of “layer-2” roaming in that the user’s IP address never changes. The user traffic must always be backhauled to the HPLMN. For this reason it is often claimed that in these approaches there is only one PCEP located in the HPLMN.
Option a) is the only example of “layer-3” roaming in that the user’s IP address changes as the UE moves from one MME/UPE to another. Despite of the MIP HA being in the HPLMN, the traffic may still break out directly from the V-UPE towards the correspondent node by using the MIP6 route optimisation feature. A PCEP in the VPLMN is required in order to support the route optimisation feature, which makes this option slightly different from the other three (which rely on a unique PCEP in the HPLMN). Nevertheless, it should be possible to administratively disable the RO feature, so that the traffic is always backhauled towards the unique PCEP in the HPLMN, as in the other options.
2.
Comparison

This section provides a summary of pros and cons for each of the four options. It is assumed here that the four options presented above are intended as options for the target SAE architecture. This means that the some of the options listed above may require an additional reference point to ensure smooth migration. For example, the Annex A shows how option a) (MIP) makes use of the Gp reference point in order to support interworking between an Evolved HPLMN and Legacy VPLMN. Note that as soon as the VPLMN evolves towards the target SAE architecture, the use of Gp as depicted in Annex A will not be necessary.
MIP:
· Pros:

· 3GPP and non-3GPP harmonisation

· MIP used on both S8 (3GPP accesses) and S2 (for all non-3GPP accesses)
· PCRF infrastructure (S7-S9) used in the same way for all accesses (i.e. for carrying QoS info for SAE bearers)
· MIP6 route optimisation possible

· openness towards Network Mobility concepts

· more efficient reduction of idle mode signalling
· Cons:

· mandatory MIP support in UE

· MIP signalling and additional header on the radio

· Note: the additional header may not be an issue as it will normally be automatically compressed by RoHC

· GTP roaming required anyway for migration purposes (use of Gp roaming during the migration period as depicted in Annex A) if the visited network does not provide GGSN functionality
· QoS info equivalent to GTP-C info has to be carried across S7-S9
· Note: in general, we do not consider relying on S7-S9 for carrying QoS info as a drawback (it is also used in options a) and d)). It is listed here as a “drawback” only in comparison with the GTP proposal – namely, both MIP and PMIP are “bearer-less” and not QoS aware. As a consequence, all QoS related info has to be conveyed via the PCC infrastructure, whereas the GTP approach relies on GTP-C
PMIP:

· Pros:

· 3GPP and non-3GPP harmonisation

· PMIP used on both S8 (3GPP accesses) and S2 (all non-3GPP accesses that have PMIP support)

· PCRF infrastructure (S7-S9) used in a similar way for all accesses 

· the differences between MIP and PMIP at protocol level are negligible, meaning that the MIP HA may hardly even have to be aware whether it communicates with the mobile node (MIP) or a proxy agent (PMIP)
· no MIP signalling and no additional header on the radio

· no mandatory MIP support in UE

· more efficient reduction of idle mode signalling
· Cons:

· GTP roaming required anyway for migration purposes (use of Gp roaming during the migration period as depicted in Annex A) if the visited network does not provide GGSN functionality
· QoS info equivalent to GTP-C info has to be carried across S7-S9
· Note: in general, we do not consider relying on S7-S9 for carrying QoS info as a drawback (it is also used in options a) and d)). It is listed here as a “drawback” only in comparison with the GTP proposal – namely, both MIP and PMIP are “bearer-less” and not QoS aware. As a consequence, all QoS related info has to be conveyed via the PCC infrastructure, whereas the GTP approach relies on GTP-C
· no route optimisation

GTP:

· Pros:

· straightforward migration

· no MIP signalling and no additional header on the radio

· no mandatory MIP support in UE

· Cons:

· GTP and legacy UMTS concepts (e.g. PDP context) pushed further into SAE

· no route optimisation

· less efficient reduction of idle mode signalling
GTP/PMIP:

· Pros:

· straightforward migration

· no MIP signalling and no additional header on the radio

· no mandatory MIP support in UE

· Cons:

· QoS info equivalent to GTP-C info has to be carried across S7-S9 on per-SAE bearer basis
· Note: in general, we do not consider relying on S7-S9 for carrying QoS info as a drawback (it is also used in options a) and d)). It is listed here as a “drawback” only in comparison with the GTP proposal – namely, both MIP and PMIP are “bearer-less” and not QoS aware. As a consequence, all QoS related info has to be conveyed via the PCC infrastructure, whereas the GTP approach relies on GTP-C
· no route optimisation

· less efficient reduction of idle mode signalling
3.
Proposal

We believe that the advantages of options a) and b) (e.g. harmonisation of 3GPP and non-3GPP mobility protocols across the roaming boundary, harmonised use of the PCRF infrastructure, more efficient support of idle mode signalling) are more important than the advantages of the other two options. Smooth migration, the major advantage of the other two options, can be solved by having support for Gp roaming as depicted in Annex A.
For this reason it is proposed that in the target SAE architecture:

1) the protocol choices for S8 should be restricted to MIP and/or PMIP;
2) the anchor for inter-3GPP mobility shall be located in the VPLMN.
Annex A: Example of Migration Support in Option a) (MIP)
T
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Figure A. Roaming case: Legacy VPLMN, evolved HPLMN
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