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1 Introduction

In this paper, we propose an anchor based control plane architecture for small cell enhancement by considering dual connectivity and non-ideal backhaul. 
2 UE control by Anchor 

We think that dual connectivity to macro and small cell layers means that UE can use either of the layers either simultaneously or just by switching from one layer to the other by procedures that involves less overhead and less user impact than current inter-eNB cooperation procedures of handover, failed handover recovery etc.

Furthermore, we think that in a future-proof architecture, the Core network and the MME should not be deeply involved in RAN level multi-cell cooperation technology, also for inter-eNB cooperation. Preferably, it should be transparent to MME to be aware whether a UE is performing dual connectivity or not. 
In other words, S1-MME should be terminated in a node for a UE, a C-Plane anchor.
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Figure 1 Anchor Architecture
A C-plane anchor would mean: 

· For a UE, there would be a single S1-MME to the core network through the control plane anchor. 
· The control plane anchor would include the RRC termination for the UE in RAN such that a single RRC connection is maintained by the UE, also in dual connectivity operation. 

· The S1-MME termination and RRC termination do not have to be relocated when the UE moves between small cells in a local area.
The C-plane anchor could be a macro eNB which is connected to number of small cells or could be a small cell eNB which is connected to other small cell eNBs. 
When a UE is connected to more than one eNBs by dual connectivity, the C-plane anchor should be the main controller among these eNBs for the UE. Analogous with WCDMA architecture we could call the eNB controlled by an anchor a drift eNB.   
Proposal 1: For a UE in dual connectivity mode, there is a single RRC termination, and a single S1-MME termination. 
Proposal 2: For a UE, an anchor entity houses the S1-MME termination and the RRC termination. 
Proposal 3: For a UE, its anchor entity optionally controls other eNBs, drift eNBs, which own radio resources that are used for the UE.

Note that if we assume that the anchor is always an eNB, the proposed anchor-drift architecture is just an extension of the current architecture, i.e. where the existence of drift eNBs is optional. Thus, although not principally important, we think the impact to 3GPP specifications could be less if we assume that the anchor entity is always housed together with an eNB (e.g. we could call it anchor eNB). 

Proposal 4: The anchor entity is always an eNB (modelling).
It seems obvious that a UE specific anchor – drift concept is useful for cooperation technology, such as inter-eNB carrier aggregation. We further assume that all eNB could also be used to serve legacy UEs, and other UEs not utilizing dual connectivity. It is also not clear that additional CP centralization is useful, compared to current distributed X2.

Proposal 5: The anchor-drift architecture applies to inter-eNB cooperation for a UE in connected mode and is UE specific.

Proposal 6: eNBs serving as anchor and/or drift eNBs for UEs in dual connectivity could also serve legacy UEs, and other UEs not using dual connectivity. 
3 Conclusions
Proposal 1: For a UE in dual connectivity mode, there is a single RRC termination, and a single S1-MME termination. 

Proposal 2: For a UE, an anchor entity houses the S1-MME termination and the RRC termination. 

Proposal 3: For a UE, its anchor entity optionally controls other eNBs, drift eNBs, which own radio resources that are used for the UE.

Proposal 4: The anchor entity is always an eNB (modelling).

Proposal 5: The anchor-drift architecture applies to inter-eNB cooperation for a UE in connected mode and is UE specific.

Proposal 6: eNBs serving as anchor and/or drift eNBs for UEs in dual connectivity could also serve legacy UEs, and other UEs not using dual connectivity. 
4 References
[1] RP-122033, “Study on Small Cell enhancements for E-UTRA and E-UTRAN – Higher-layer aspects,” FS_LTE_SC_enh_hilayer

1/2

_1426624668.vsd
�


