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1 Introduction
During RAN2#82 meeting, the following was working assumption for proximity detection related schemes for small cell discovery [1]:    
· RAN2 agrees that a solution should support discovery of not-yet-visited cells. Discovery behaviour of inter-frequency pico cells shall be predictable. 
Subsequently, email discussion “[82#15][LTE/Het-Net] Small cell discovery (Huawei)” addressed comparison of proximity/fingerprint solutions including the advantages and challenges. 

In this contribution we present our views on down selection of the proximity based solutions. Further we propose to evaluate solution direction 2 “Autonomous search function/Background scan with assistance information” carefully taking the outcome of RAN4 discussion into account.  
2 Down selection of Proximity based solutions 
In the email discussion the solutions were broadly classified into two categories depending on whether the functionality resides in the UE or network for proximity detection [2]. 
UE based solutions:

Solution 1: With simple extension of proximity indication for CSG cell  


Solution 2: Autonomous search function/Background scan with assistance information
Network based solutions:

Solution 3: Small cell discovery signal in macro layer 

Solution 4: Macro cell listening

Solution 5: Pico cell listening
Solution 3 requires small cell equipped with a transmitter on macro frequency layer transmitting the discovery signal. Solution 5 requires small cell equipped with a receiver on macro frequency layer to detect UE’s uplink transmission. Hence, there is additional cost implication for solution 3 and solution 5. Solution 3 introduces additional interference on macro layer due to transmission of discovery signal which would then require some interference co-ordination scheme to minimize the interference. It also needs UE to support detection of discovery signal. Solution 5 requires small cell to know UE’s UL channel configuration on macro layer and after proximity detection small cell reports to macro cell. This would introduce additional co-ordination and signalling on X2. Further, these two solutions would require further studies in RAN1/RAN4 to evaluate the quantitative performance. During email discussion based on the comments received from majority of companies indicate the disadvantages definitely outweigh the benefits for these solutions. 

Solution 4 relies on network performing the fingerprinting based on measurement report received from UE and then network detecting the proximity of the UE to the respective small cell. This would require the network to configure additional measurements reports for performing the fingerprinting. The solution would be helpful to legacy UEs and there is no impact on the specification. Majority of the companies expressed that developing fingerprint using measurement reports or similar techniques for network based proximity detection is eNB implementation specific. Therefore such solutions could potentially be offered without any support from specification. 
Observation#1: Solution 4 could be deployed for small cell discovery without any support from specification.

For the UE based solutions, majority of companies agreed that the difference between solution 1 and solution 2 is that, in solution 1 there is no assistance information provided by the network to aid proximity detection while in solution 2 some kind of assistance information is provided by the network. In that sense, solution 1 is truly based on autonomous search function employed by the UE (e.g. from history of previously visited cells/mobility, location information etc) implemented in UE specific manner. Majority of companies expressed that such solution does not have well defined/standardized performance requirements which would result in unpredictable and non-uniform UE behaviour. Further, such solution would potentially have an impact on the power consumption.   

Proposal#1: RAN2 is requested to drop solution 1, solution 3 and solution 5 for further consideration in the WI.

Regarding solution 2, majority of companies agree that some kind of assistance information (e.g., geographic/radio fingerprint, small cell layer frequency, etc.) is provided by the network to aid the UE for searching small cell. The UE searches for cells on the small cell frequency layer when it receives such information from the network. Even though the solution is not supported by legacy UEs and additional signalling is required to provide assistance information, however, the trigger to scan small cells is controlled by the network and hence battery power spending can be controlled by the network. In that sense, UE behaviour is under network control. 
Observation#2: Solution 2 has the benefit of minimizing UE power consumption since the UE will not search for small cells unless triggered by the network.  
For solution 2, there are several proposal for what the network provided assistance information comprises. Also, depending on the assistance information there are several ways in which the UE uses the assistance information for detecting small cells on other frequency layer. Before starting extensive discussion on solution 2, we would like to remind that RAN2 already sent a LS to RAN4 to evaluate the solution direction based on relaxed measurement (detection) requirement. In our opinion solution 4 can be used in combination with relaxed detection requirement such that network based on proximity estimate configure the UE for relaxed measurement on the small frequency layer. We would therefore propose to wait for the outcome from RAN4 discussions.     

Proposal#2: RAN2 is requested to keep discussions on solution 2 on hold and wait for the outcome of discussions in RAN4 on relaxed measurement (detection) requirements for small cell discovery.

3 Conclusion and Recommendation 
Based on the above discussion we conclude the contribution with following proposals:

Proposal#1: RAN2 is requested to drop solution 1, solution 3 and solution 5 for further consideration in the WI.

Proposal#2: RAN2 is requested to keep discussions on solution 2 on hold and wait for the outcome of discussions in RAN4 on relaxed measurement (detection) requirements for small cell discovery.
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