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1 Introduction

In the currently discussed SI for Rel-11 Enhanced Mobility for H(e)NBs, the proposal to introduce X2 proxy functionality between HeNBs and eNBs is being debated [1]. It has been claimed that such functionality, currently in the process of being defined, would be beneficial because it would reduce the number of SCTP connections that need to be handled by eNBs, and that this functionality needs to be standardized. Recently, a number of contributions have presented evidence to the fact that the number of SCTP connections that have to be supported by an eNB is not a limitation if said eNB is well-designed [2]
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[3]. Simulations also suggest that for years to come, real networks will not have so many X2 interfaces between macro eNBs and their HeNB neighbors [4]. In fact, the real limitation to the number of possible HeNB neighbors to a macro eNB seems to come not from the on-board processing capacity of the eNB, but from radio interference levels and traffic capacity demands (i.e. beyond a certain level of network densification, the air interface becomes unusable).
Putting aside the above concerns for a moment, in this contribution we will look at the root of the claimed issue: that we should try to limit the number of SCTP connections that have to be handled by an eNB. If this is really what we want to achieve, a good solution to this issue that has no standardization impact is an SCTP concentrator.
2 A Solution
An SCTP concentrator would act as an IP proxy between an eNB and its HeNB neighbors. It would reuse already available (and very common) IP functionality, with no impact to the X2AP communication layer (and therefore no impact on RAN3 specifications). The SCTP concentrator could be completely “orthogonal” to the HeNB-GW.
An SCTP concentrator could even be used with pre-Rel-11 equipment, if needed. Indeed, if we are to believe that the number of SCTP connections to Rel-11 eNBs is a concern, it should be an even bigger concern for Rel-10 HeNBs, which according to Moore’s law will have a much more limited processing power.

2.1 Logical Architecture

In Figure 1 the logical architecture for an SCTP concentrator is shown. In principle, if a HeNB-GW is deployed, both logical nodes could be implemented in the same physical “box”. However, if the HeNB-GW is deployed deep in the CN, it would not be efficient to transport X2 traffic all the way and back, just to perform concentration; in that case, the SCTP concentrator would have to be deployed as close as possible to the RAN to be beneficial.
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Figure 1 Logical network architecture for an SCTP concentrator.
2.2 Functions

In a nutshell, the SCTP concentrator would:
· Map application layer to TNL addresses as needed;
· Perform NAT if desired, between HeNBs and eNBs;

· Be part of the transport layer, and therefore would really be transparent to X2AP;
· Leverage legacy TCP/IP technology, thereby being orthogonal to 3GPP releases.
2.3 Protocol Stack

In Figure 2 we show the current protocol stack for the X2 control plane with the presence of an SCTP concentrator. A single SCTP association per X2-C interface instance is used with one pair of stream identifiers for X2-C common procedures [5]. An SCTP concentrator would terminate the lower layers so that the eNB would not need to be aware of the fact that several peers with which it maintains X2 interfaces, are actually behind it.
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Figure 2 Protocol stack for the X2 interface over an SCTP concentrator.

In fact, SCTP is defined so that at start-up, each SCTP endpoint can provide the other endpoint with a list of transport addresses (i.e. multiple IP addresses in combination with the same SCTP port) [6]. This means that, at least in theory, a proper implementation should not have any particular problem mapping multiple IP addresses to the same X2 interface.

A consequence of the transparency to X2AP is that due to the fact that the eNB still sees a single X2AP association with each of its neighbors, it shall still send multiple messages on the same physical link between itself and the SCTP concentrator (e.g. eNB CONFIGURATION UPDATE REQUEST). The effect of this on the backhaul traffic is equivalent to the case of direct X2 connections. It is to be noticed, though, that careful positioning of the SCTP concentrator (e.g. a sensible traffic concentration point) will minimize the portion of the backhaul network which is affected.
3 Conclusions, Proposal
If the number of SCTP connections that have to be handled by an eNB is a problem, an appropriately deployed SCTP concentrator could address the issue without impacting the X2AP protocol. Since such a concentrator would be part of the transport network, its presence would not affect the X2 interface principles, and its independence of the HeNB-GW would be beneficial with respect to backhaul traffic provided that the position of the concentrator in the network was properly chosen. Avoiding impacts on the 3GPP standards, moreover, would also make such a concentrator deployable in pre-Rel-11 networks.

Proposal: An SCTP concentrator is a good way to limit the number of SCTP connections to an eNB, if desired.
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