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1 Introduction
RAN2 is leading the ongoing Study Item on Small Cell Enhancements and has already reached some conclusions. In parallel RAN3 is tasked to work on control plane procedures at this RAN3#81bis meeting.

Main conclusions related to the dual connectivity in RAN2 are so far:

·  use one S1-MME per UE,
· RRC to UE centralized in MeNB 

One area of this Study Item that is currently addressed by RAN2 is the “signalling load reduction towards the Core Network”. This area comes from the assumption of the deployment of a huge number of SeNBs in particular for the scenario 3 which assumes “dense deployment of small cells”.

This area is however typically in the field of expertise of RAN3. This paper addresses this topic taking into account the conclusions reached by RAN2 so far and the envisioned user plane architecture options.

2 Description

With the dense deployment of SeNBs, in particular considering the scenario 3 of the Study Item “high layer small cell enhancement”, the EPC could see a huge number of SeNBs. Two types of potential issues should be looked at: signalling overload, and connection scalability issues.

· Signalling overload

In dual connectivity, the increase of signalling would depend on the user plane architecture option selected. In user plane architectures option 2 and option 3 (see figure here-below) where the user plane of the SeNB transits via the MeNB, the MeNB could manage itself the path switch to the SeNB whenever a bearer gets offloaded. In contrast, in architecture option1, the MeNB would need to signal the switch to the SGW via the MME involving some signalling over S1-MME and S10 interfaces. 
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However that signalling is not worse than the signalling involved today if a complete handover of the UE would be done from the MeNB into the SeNB or between two SeNBs. Therefore, if signalling is identified as an issue the problem also applies to the legacy UEs in the system and also applies in scenario #3 anyway between SeNBs where no dual connectivity is possible. Therefore, because any solution should be common to all deployment scenarios, solving any signalling overload issue (if identified) by using dual connectivity is not a valid way forward.
Besides, the SeNBs involved in dual connectivity schemes are not residential HeNBs and therefore their number per MeNB should remain limited. The signalling bandwidth over S1-MME and S10 is far from being an issue. Therefore we don’t see this signalling overload problem as critical.

Moreover, it should be noted that from release 8 onwards, HeNB –HeNB handovers is enabled via the MME without any reported signalling issue. Further, in release 10, even when the direct HeNB-HeNB optimized handover via X2 was introduced, it was decided in RAN3 to maintain the signalling going up to the MME even when a HeNB GW is deployed whereas the HeNB GW could have been enhanced to protect the MME i.e. the signalling processing impact on the MME was not deemed as critical.

The conclusion is therefore that there is no new signalling overload issue for the EPC related to the Small Cell Enhancement WI for any of the user plane architecture option 1, 2, 3 considered for dual connectivity.

Proposal 1: there is no particular new signalling overload issue for the EPC related to the Small Cell Enhancement WI regardless of the user plane architecture selected for dual connectivity.

· Connection Scalability issue

The increase of number of SeNBs seen by the EPC could create potentially some scalability issues. Similar scalability discussions took place in LTE release 8 when introducing the HeNB GW. The HeNB GW was introduced in release 8 mainly to shield the potential huge number of SCTP connections from MME to HeNBs for the control plane, and optionally as well to shield equivalently the user plane. 
It should first be noted that this point is not related to the “dual connectivity” feature since the number of SeNBs seen by the EPC comes anyway from the traffic served by the SeNBs themselves. So the connection scalability question should be de-correlated from the dual connectivity question and its associated possible user plane architecture options.

Proposal 2: there is no relation between the connection scalability issue of the number of SeNBs connected to the EPC and the choice of the user plane architecture for dual connectivity.

If an operator intends to deploy the Small Cell Enhancement feature with HeNBs and faces such an SCTP scalability issue, then he can deploy an HeNB GW which has been intended for this purpose. 
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If such an SCTP scalability issue is now –newly- considered possible with other types of small cells than HeNBs (i.e. SeNBs with more than one cell) then HeNB GW function could simply be enhanced to support this if needed (see figure below HeNB GW*); but such a requirement has not yet even been demonstrated because the more cells SeNBs support, the lower the number of SeNBs in the network.
Proposal 3: if a connection scalability issue with number of SeNBs appears from EPC perspective, the HeNB GW function in 3GPP could be extended to additionally connect eNBs of more than one cell. However it has not yet been made clear that a connection scalability issue would exist when deploying eNBs of more than one cell.
3 Conclusion and Proposal
This paper has analysed the potential issue related to dense deployment of small cells. It has shown that this potential issue is not different than the one for which the HeNB GW has been created and one would simply need to extend the HeNB GW function to also work when connected to multiple-cells eNBs IF such requirement is confirmed.   
This paper has also shown that this consideration is de-correlated from the ongoing choice of the user plane option for dual connectivity in scenario 2 of the Small Cell Enhancement WI.
It is proposed that RAN3 could liaise RAN2 with these findings.
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