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1. Introduction
In the WID of hetnet mobility enhancements, one of the objectives is [1]:

· Improved small cell discovery/identification that minimizes battery consumption without significant impact on small cell offloading potential. While not excluding intra-frequency, focus should be on inter-frequency small cell discovery.
In TR 36.839 [2], ten solutions for small cell discovery/identification improvement are captured, and the solution 5 is:
Proximity detection for inter-frequency open access small cells (picos and open HeNBs) is performed by the eNB, and the macro eNB activates inter-frequency measurement for the concerned UE(s). The details of the proximity detection can be left to eNB implementation, but it can be based on location information or a fingerprint based on the signal levels of neighbouring (macro) cells that UEs experience while connected to the small cell, which can be gathered from the measurement reports of UEs that are involved in HO to/from the pico cell.
According to the description of solution 5, it could be observed that the eNB implementation can be based on both “location information” and “a fingerprint”. In last RAN2 meeting, some concerns on the detection accuracy of solution 5 using fingerprint were raised in [3]. In this contribution we introduce a location information based solution (i.e. TA+AoA based proximity detection) which could improve the detection accuracy for solution 5.
2. Discussion
2.1. TA+AoA positioning method
TA+AoA positioning is one of Enhanced Cell-ID positioning methods which calculates the location of UE based on the position of serving eNB, Angle of Arrival(AoA) and Timing Advance(TA). 

With the smart antenna, AoA, which is the angle between the direction of UE’s signal received by eNB and the north direction, could be measured by eNB. And for TA which is used to calculate the distance between UE and serving eNB, there are two ways to obtain it as depicted in figure 1.
Alt1: TA Type 1
This method needs the measurement reported from UE. Some UEs may not support reporting UE Rx-Tx time difference. Whether UE supports the UE Rx-Tx time difference measurement or not depend on UE capability, and it can be indicated via RRC signalling. And then the eNB could choose the method based on the capability indicator. TA obtained by this type is more accurate.

Alt2: TA Type 2 

This method just needs to trigger a non-contention based random access procedure and hasn’t any requirements for UE capability.
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Figure 1 TA obtaining process
Then the location information of UE can be calculated with AoA and TA by the serving eNB. 
2.2. Evaluation of the proximity detection based on TA+AoA
Serving eNB can obtain the location information of any UE by TA+AoA positioning. And with the knowledge of small cell location, serving eNB can estimate whether the UE is in the proximity of small cell. If the UE is in the vicinity of small cell, eNB can configure inter-frequency measurement for the concerned UE.
Choosing TA Type 1 or Type 2 is dependent on the accuracy requirement for proximity detection solution. TA Type 1 can get more accurate location information, while the capability of reporting time difference is required. TA Type 2 doesn’t have requirement for the UE capability, and what is more, the accuracy of TA Type 2 is also enough for the proximity detection. 
Since the TA+AoA positioning has been already supported by standard, this solution makes no impact on the specification. The eNB could obtain the location information without E-SMLC, which has already discussed in Rel-11 MDT [4]. The little impact on eNB implementation is that it needs to compute the location information based on the raw TA and AoA measurements. The location information of small cell can be obtained by eNB from OAM configuration.
For solution 5 using RF fingerprint, the UE may hardly get the fingerprint of the neighbor macro cell near the small cell deployed close to the macro eNB, which may degrade detection accuracy seriously. In contrast, the TA+AoA based solution could obtain more accurate location information of UE irrespective of the deployment position of small cell.
Proposal: We propose RAN2 to consider TA+AoA based proximity detection as an option of solution 5 (proximity detection based on macro cell listening).
3. Conclusion
In this contribution, we introduce a TA+AoA positioning method based on which a proximity detection solution is proposed. The TA+AoA based proximity detection solution could maintain the advantages network based proximity detection has and, meanwhile, obtain more accurate detection result irrespective of the deployment position of small cell and our proposal is as below.
Proposal: We propose RAN2 to consider TA+AoA based proximity detection as an option of solution 5 (proximity detection based on macro cell listening).
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