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This paper highlights the benefits of the standardization of S5 interface and proposes the separation of UPE and IASA.

Introduction

Section 7.11.2.1 of TR 23.882 currently describes the functions of MME, UPE and IASA. These functions are still listed in a generic way and the grouping of functions has not been decided yet. In this paper we focus on UPE and IASA functionality since there has been some discussion during past meetings about the advantages to have these logical entities combined in one node. 
Note: in this paper we assume that the IASA is only the anchor for mobility between 3GPP and non 3GPP accesses as proposed in [1] and does not have any functionality related to mobility between 3GPP accesses. 3GPP mobility anchor is contained in UPE. This assumption derives also from the "soft" working assumption about mobility between 3GPP systems agreed in Paris: the mobility between 3GPP systems is handled below IP layer, while the mobility between 3GPP and non 3GPP systems is handled at IP layer. This implies that, at least from a logical point of view, the two anchors must be considered separated, since they implement different functions.
Discussion

One key issue on functional grouping is focused on the separation or co-location of UPE and IASA. There are some advantages to have these functions separated and some others to have them co-located. 
The advantages to have the UPE (and the 3GPP mobility anchor) separated from the IASA include:

· an operator may deploy non 3GPP accesses before deploying SAE/LTE, as stated in Annex E of the TR. In this case, such an operator needs just IASA functionality to handle mobility between pre-SAE and non 3GPP systems and does not need UPE functionality;
· the IASA implements non-3GPP specific functions that are not required by operators that are not deploying, or do not intend to deploy, non-3GPP accesses; indeed, if UPE and IASA are always co-located in one single node, that implies that an operator must always deploy non-3GPP specific functions; 

· an interface between UPE and IASA may be needed for roaming cases since the UPE is always in the visited network, while the IASA can be in the home network for home based services, as highlighted in section 4.3.1 of the TR, since it provides the gateway functionality to PDN (see section 7.11.2.1 of the TR); 

· even though IASA and UPE are separated, this does not have impacts on the implementation of 3GPP-only terminals related user plane path. Indeed 3GPP-only terminals do not need to implement or activate MIP client, since for that kind of terminals, which never move into non-3GPP accesses, IASA functionality is not needed at all. The IASA will be in the user plane path only for multi-mode (3GPP&non-3GPP) terminals;
· if UPE and IASA are separated, interworking with access technologies standardized in other forum will be limited to the non-3GPP anchor part of SAE architecture and interfaces. In this way, in the SAE architecture there is a clear distinction of what is 3GPP specific (e.g. UPE) and what is access generic (e.g. IASA);

· the UPE and the 3GPP mobility anchor scales according to the amount of data traffic and number of 3GPP terminals, whereas IASA (i.e. non-3GPP anchor) scales according to the number of terminals that have a non-3GPP network interface. A separation between these entities would increase deployment flexibility for an operator;
· more in general, a functional separation between UPE and IASA increases the architectural flexibility, making it possible for the operator to decide whether to implement them in a separated or integrated fashion based on migration needs and cost considerations.

The advantages mentioned in contributions proposing the co-location of UPE and IASA are: 
· there is only one node in the user plane of the EPC in the non-roaming case;
· Mobile IP can be used only when in non-3GPP accesses, avoiding the need of MIP tunnel in LTE and avoiding the need for 3GPP-only terminals to be equipped with a MIP client;
· in the case of separated UPE and MME co-locating the UPE and IASA avoids the need of standardizing and implementing all of the MME, UPE and IASA functions in separate nodes and having three different standardized interfaces. 
Concerning the first two above mentioned advantages, as highlighted above, they apply only to terminals that are equipped with non-3GPP interfaces and want to activate Mobile IP to keep session continuity between different accesses. For 3GPP-only terminals, there is still one node in the user plane of the EPC in the non roaming case and no need for MIP client for mobility management, since Mobile IP is not activated at all and IASA is not on the user plane path.
Concerning the second advantage mentioned above, we think that it is technically feasible to avoid MIP tunnels, and therefore MIP packet overhead over the LTE air interface, even if IASA and UPE are not co-located on the same node. This can be accomplished using Proxy MIP while in LTE and MIP while in non-3GPP accesses, as discussed in the Appendix of this paper.

Concerning the number of interfaces, the interface between MME and IASA is not needed if IASA is not the mobility anchor for 3GPP accesses, but is used only for mobility between 3GPP and non 3GPP networks. Therefore, the only interface that needs to be standardized is the S5 interface, that would have its roaming companion S8 interface anyway.
Finally, it is worth noting that even if an interface between UPE and IASA is standardized, it is still possible to have them combined in one phisical node as an implementation option.
Proposal

Based on the advantages discussed in this paper, we propose that UPE and IASA are separated and a standardized S5 interface is defined between them.
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Appendix

This appendix describes how PMIP and MIP can be used together to handle mobility between 3GPP and non 3GPP systems, avoiding tunnel establishment in LTE and keeping MME/UPE and IASA separated.
MME and UPE are shown co-located for simplicity, but this solution does not exclude a separation of MME and UPE.
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Figure 1 – User Plane path for 3GPP-only terminals
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Figure 2 – Usage of Proxy MIP inLTE access network to avoid tunnel over the air interface (and optionally to handle inter-UPE mobility)
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Figure 3 – Usage of MIP with the same IASA to handle mobility towards non-3GPP systems
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