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1
Introduction 
One objective of the study item RP-110709 “HetNet mobility enhancements” [1] is to identify and evaluate strategies for improved small cell discovery/identification (related for RAN2). Based on analysis in [2], HetNet deployments where a macro cell and a small cell (pico or HeNB) are deployed on different carriers poses a particular challenge for the macro UE to discover the small cell. In this contribution, we would like to discuss the problems of small cell discovery and identification within HetNet and propose the potential solutions to improve the problem.
2
Discussion

2.1 
Problems of small cell discovery and identification within HetNet 

Within HetNet, a small cell (pico or HeNB) may be deployed on different carriers to support offload operation. However, it will raise the following challenge for a macro UE to discover the small cell. The UE is usually configured with inter-frequency/inter-RAT measurement to allow measurement and reporting on inter-frequency/inter-RAT neighbour cells including small cells. But frequent inter-frequency/inter-RAT measurements may result in waste of the UE battery. There are also scenarios (see Figure 1 [2]) with small cell deployments where the UE meets the criteria to perform measurements only later than when it really should. Thus, offloading of macro UEs to small cells opportunities may be wasted.
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Figure 1 Delayed small cell measurement reporting
Another scenario is to apply Autonomous Search Function (ASF) for detection and reporting of proximity indication for permitted CSG/hybrid HeNBs and the following requirements are needed for performing ASF.

· The CSG HeNB is ever visited HeNB by the UE

· The PCI/frequency of the ever visited HeNB has not been changed since the last visit.
Furthermore, the rules and UE behaviour for discovering and storing permitted HeNBs as well as triggering the sending of proximity indication is left for implementation. This may have either waste of UE battery to frequently perform ASF or missing the access opportunity to permitted HeNBs. Additionally, PCI confusing is possible due to frequent reuse of PCIs for CSG HeNBs so the UE may need to read system information first to confirm whether the detected HeNB is permitted or not. 
2.2 
Network assistant for improvement of small cell discovery and identification within HetNet
Based on the architecture of HeNB specified in [3], all UEs supporting CSG functionality shall maintain a list of allowed CSG identities. This list can be empty in case the UE does not belong to any CSG. The allowed CSG List shall be provided as part of the CSG subscriber's subscription data to the MME so an eNB can understand the relationship between UE and HeNB by asking to MME. 

As shown in Figure 2, when a UE has established an RRC connection with a macro eNB, MME can check the CSG white list for the UE and inform the corresponding permitted CSG HeNBs to listen UL signals (e.g., SRS) from the UE. When the received UL signal from the UE meets a certain condition, the permitted HeNB can send a report to MME, and the MME may inform the connected macro eNB to trigger UE’s ASF. Then the UE can perform efficient way to detect the permitted HeNB. Therefore, we suggest that 
Proposal: RAN2 shall consider network-assistant method (e.g., HeNB may monitor UL signalling from the concerned UE) to support the ASF activation/deactivation. 
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Figure 2 Network-assistant to initiate UE’s ASF for CSG HeNB
3
Conclusions
In this contribution, we discuss about small cell discovery and identification within HetNet, and propose that
Proposal: RAN2 shall consider network-assistant method (e.g., HeNB may monitor UL signalling from the concerned UE) to support the ASF activation/deactivation. 
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