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1   Introduction
In RAN#51 meeting, a new R11 study item “HetNet mobility improvements for LTE” was approved [1]. One of the objects is as following:
- Identify and evaluate strategies for improved small cell discovery/identification.

In the last RAN2 meeting, some solutions are proposed for this issue. This contribution concludes the solutions and make a comparison between them, then some preferance is given. 
2   Discussion 
2.1   Solutions
In the last RAN2 meeting, some solutions were proposed for the small cell discovery, which we think can be concluded into two way forward solutions: position based solution and non-position based solution. In the following we give a further analysis on these two solutions and try to make a comparison between them, which we wish to be helpful for the future discussion on the small cell discovery issue.  
· Position based solution
This solution is similar with the ASF function for CSG cell discovery defined in Rel-9. The UE has to acknowledge the position information of small cell and itself, when it realizes that it is in the vicinity of a small cell, it will trigger the measurement towards neighbour cells.  
Advantage:

-The main advantage of this solution is the scheme defined for CSG cell discovery can be reused here, however, some further details still need to be discussed, e.g., whether the network should indicate the small cell position information to UE, whether the proximity indication procedure is required for pico/relay cell. We think the pico/relay cell is deployed and totally controlled by operator, which is different from the CSG cell which may be controlled by subscriber, so some new features should be further considered if this solution is adopted.
Disadvantage:

-The complexity issue. The UE has to maintain the position information of small cells, meanwhile it has to evaluate its own position continuously. This requires the UE having the positioning function, which will be a restriction for implementation. 
-The power consumption. As stated above, the UE has to evaluate its own position continuously, so the power consumption will be considerable. 
-The UE knows the position information of network node, which may be unwilling for the operator.
· Non-position based solution
In this solution, the network indicates the cell type information of the neighbour cells to UE, then the UE will get two categories of the neighbour cells: small cells and normal macro cells. For the small cells, the UE will perform the measurement towards them continuously, here the s-Measure criteria will not work and when to measure is based on UE implementation. For the normal macro cells, the UE will perform the measurement towards them when the s-Measure criteria is meet. 
Advantage:
-The main advantage of this solution is easy to implement. There is no reliability on the positioning function, the UE has no need to maintain the position information of the network node and itself.  
Disadvantage:

-The power consumption. The UE has to measure the small cells continuously, so the power consumption will be considerable.
Considering the two solutions analysed above, both of them are not power efficient, but the second solution is much easier to implement, so we think the non-position based solution is more promising. 
Proposal 1: The non-position based solution should be adopted for small cell discovery. 
2.2   Enhancement for non-position based solution

For reducing the power consumption of non-position based solution, we propose to introduce a new measurement trigger for the small cells. Inspired by the measurement trigger rule in RRC_IDLE, where the trigger of the measurement towards intra-frequency and inter-frequency with lower/equal priority than the serving frequency considers not only the serving cell’s RSRP, but also the serving cell’s RSRQ[2]. If any of them is below the corresponding threshold, then the measurement will be triggered. As illustrated in the following figure, the RSRP may be still good enough while the RSRQ is quite low when the UE is close to the small cell, so the RSRQ can reflect the distance between UE and the small cell more accurately in HetNet. We propose that the RSRQ should be considered as a factor to trigger the measurement towards the small cells. 
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Figure 1. The RSRQ trigger in HetNet
Proposal 2: Consider the RSRQ as a factor to trigger the measurement towards the small cell. 
3   Conclusion
In this contribution, we make a comparison between two way forward solutions for small cell discovery: position based solution and non-position based solution. We think the latter is more promising for much less implementation complexity, and then we propose to introduce a new measurement trigger to improve its power consumption performance. 
Proposal 1: The non-position based solution should be adopted for small cell discovery. 
Proposal 2: Consider the RSRQ as a factor to trigger the measurement towards the small cell. 
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