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1. Introduction
The HETNET study item description RP-110438 states that: Efficient small cell discovery is important to ensure efficient offload from macro to small cells, and is therefore recommended to be studied in more details – especially for case where cells are on different carriers.

The email discussion post RAN2#77 discussed the use cases and possible enhancement directions. In this document we discuss possible minimal enhancements that might be sufficient for pico cell discovery.
2. Discussion
In traditional macro networks, inter-frequency handover is typically performed for coverage or load balancing reasons. In both these cases, the network has a good estimate whether inter-frequency measurements need to be configured or not. In the case of heterogeneous networks where small cells are on a distinct frequency from macro cells, it is a more difficult problem to decide whether measurements on the frequency of the small cell need to be configured.
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Figure 1: Inter Frequency Measurements
Several schemes have been discussed as possible solutions for power savings during inter frequency measurements. The concept of geographic limitations on measurements was discussed in [1]. The concept proximity indication on the lines of what is available for CSG cells was discussed in [2]. Other solutions in [2] included intelligent databases in the network that could deduce proximity based on intra-frequency measurements by the UE. The mail discussion post RAN2#77 has proposed the possible potential enhancements:
Approach 1:
Optimised configurations and performance requirements based on the existing measurement
· Defining a new measurement gap pattern for small cell detection.

· Changing the measurement rate based on MSE.

· Suspending/ resuming measurements depending on the small cell availability.

· Applying measurements similar to deactivated SCell measurements.

· Relaxed side conditions for measurements (SCH_RP, SCH Ês/Iot, RSRP and RSRP Ês/Iot).

· Mandating measurements withoug gap assistance (for inter-band CA).

· RSRQ based s-Measure.

Approach 2:
UE or NW assisted small cell discovery
· Proximity based discovery similar to CSG cell proximity indication [6, 7, 9, 10, 11, 13].

· Existing physical signals are used for UE to discover small cells [12].

· Use of UE location information [7, 13]

· Detected small cell load reporting by UE with broadcast assistance [14].
In this paper we discuss a simple solution with minimal impact to the specs.
Possible Solution 1 – Assuming Background scans
In order to indicate the presence of Pico cells in the Macro cell vicinity, the network could indicate the presence of Pico cells through a broadcast bit. The network could also publish the frequencies where the pico cells could be found.
The UE could then start background measurements on these frequencies if it supports these frequencies in DRX. Periodicity could be left to UE implementation.
When UE sees Pico cells, it sends a "proximity report" and then the Network configures normal measurements and UE reports normal measurement report. The UE could stop the background search after being handed over into a Pico cell.
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Figure 2: Triggering Background Scans
Observation 1: The only seen impact to the spec is the broadcast indication for starting the background scans in UEs.
Possible Solution 2 – Assuming relaxed detection requirement
For detecting the Pico cells, a simple mechanism could be to use the existing normal dedicated measurement with relaxed detection performance for example once per minute (e.g. UE has to take 3 samples per minute). Such a relaxed measurement could improve the battery performance during pico cell detection. 
Also if we really have a relaxed detection requirement (e.g. 10s or even 1min delay), it should realistically always be possible to find a 4-6ms DRX opportunity in this period. 

Observation 2: Relaxed detection requirement should be discussed with RAN4 with possible LS to RAN4.
3. Conclusion

In this document we discussed two relatively simple mechanisms to achieve battery savings during pico cell detection. 
Proposal 1: Discuss the provided solutions further and capture these as possible solutions in the TR. 
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