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1 Introduction
To fulfil the market demands on the small cell enhancements, Dual Connectivity was introduced in Rel-12 and addressed the following challenges.
1. Per-user throughput enhancements

2. Mobility robustness and signalling reduction

In Rel.13, the enhancements of Dual Connectivity such as uplink bearer split are under progress [1]. However, small cell has not yet penetrated the operator market due to the complexity and cost structure of small cell. Single Connectivity solution has to be used in cases that there is no macro coverage or for the legacy UEs (e.g. single Rx/Tx UE). In order to vitalize the small cell deployment, the small cell eNB should be deployed in effective ways while minimizing the impact in the existing networks.
This contribution discusses the minimized functions of small cells which have more efficiently in terms of the complexity and ease of deployment.
2 Motivation for LeNB (Light eNB)
It is necessary that most of UEs camp at macro cell to reduce the signalling load due to the frequent handover and support the mobility robustness. If the small cells operate as SeNBs and are configured for MCG bearers and split bearers (we believe that this is the common service scenario for dual connectivity with small cell), some of the eNB functions are not required as shown in Figure 1.
[image: image1.emf]Small Cell

Small Cell

Camping at Macro Cell

Control

Macro Cell


Figure 1. Service Scenario for Dual connectivity
In Figure 2, the protocol usage of small cell in the case of bearer split scenario is shown. Here, RRC, PDCP protocols and S1 interface are not used.
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Figure 2. Protocol usage of Small Cell
Therefore, it will be useful to define a node which supports the limited functions of eNB as shown in Figure 3. Here, we define the node as LeNB(Light eNB) which does not have S1 interface, RRC, and PDCP functions. It is important to reduce the S1 connection for massive small cell deployments in terms of the S1 interface management and operation. 
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Figure 3. Function definitions for LeNB
If the macro cell cannot cover the small cell coverage, UEs may camp at small cell which only supports the LeNB functions. In this case, the additional eNB functions which cannot be supported by LeNB are required to keep the service availability. In order to resolve this issue, as shown in figure 4, one of the solutions is that LeNB relayes the RRC messages between UE and eNB. 
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Figure 4. Service Scenario for Singal connectivity

These RRC messages can be transmitted by the X2-U interface similarly to the split data bearer transmission as shown in Figure 5.
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Figure 5 RRC Function Relay
To support the RRC relay function, eNB should be informed of LeNB radio access capability by O&M or capability exchange procedures between eNB and LeNB to provide the RRC function including SIB transmission. Figure 5 shows the LeNB capability exchange procedure which shall be followed by X2 SETUP REQUEST/RESPONSE (which may include the LeNB information).
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Figure 5 LeNB Capability Exchange (X2-AP)
If UE camps at LeNB and initialize the service request, initial NAS message should be forwarded to MeBN and SENB ADDITION procedures will be followed as shown in Figure 6.
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Figure 6 NAS transmission (X2-AP)

3 Conclusion
In this paper we proposed LeNB by reducing radio and S1-interface functions compared to eNB and we believe that LeNB is the main service scenario of SeNB for dual connectivity and Single connectivity.
These features have impact to RAN2/RAN3. Therefore, we propose a Rel-13 light small cell WI lead by RAN3 (primary WG), and RAN2 (secondary WG, if necessary) including the following scopes:
· LeNB Introduction for E-UTRAN
· Related X2 Functions and Interface Standardization
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