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1 Introduction
One aspect of the Rel-12 enhancements for Energy Savings is “UE proximity detection” prior to switching on ES cells. The purpose is to identify the ES cells that are nearest to groups of UEs that are using the largest number of resources. These ES cells would provide the largest offloading gains and activating them would provide the most efficient use of the ES cells. This contribution discusses the solutions that have been proposed.
2 Description
2.1 Proposals for UE proximity detection
There have been three proposals for UE proximity detection in RAN3:
1. ES cells initially activate only their downlink channels for a predetermined period of time. The coverage cell eNB requests UEs to measure the downlink signals of the ES cells, which allows the coverage cell eNB to determine the UE resource density near an ES cell. This is like the “UE measurement” or “probing” method discussed in earlier releases and for which some specification support exists for inter-RAT energy savings operations.
2. The coverage cell eNB determines UE resource density near the ES cells based on IoT measurements provided by the ES cells.  
3. ES cells detect an uplink signal transmission from coverage-cell UEs after receiving the configurations of these transmissions from the coverage-cell eNB. The ES cells provide the coverage-cell eNB with information about the uplink signal transmissions that were detected, which allows the coverage cell eNB to determine the UE resource density near an ES cell. Similar techniques were proposed for the Carrier-Based ICIC work item. For CB-ICIC, the possible uplink signals identified for this purpose were the following: 
· Random access preambles on coverage cell PRACH resources

· Uplink channel sounding  (i.e. SRS measurements), 

· Uplink coverage cell UE DMRS.
2.2 Discussion
UE measurements technique
· During the probing time, the transmitters of the ES cells are turned on, which causes interference in the case where a common frequency is being used. It also causes an increase in energy consumption that could be avoided using another technique. Even if the ES cell transmitters are turned on for a short time, there are likely to be many ES cells.

· As shown in Figure 1, the interference from the ES cells in the probing state, could make it difficult for coverage-cell UEs to be reliably connected to the coverage cell, which impairs their ability to receive measurement requests.,
· Idle UEs are not able to connect to ES cells in probing state so they will be connect to the coverage cell. If a UE is near a ES cell when it is fully activated, the interference from the ES cell may disrupt the UEs connection to the coverage cell.
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Figure 1: Interference from ES cell 
IoT measurement technique

· The IoT measurement by the ES cell is indiscriminate. It is not clear that the IoT is really providing a measurement of the UE resource density.
Coverage-cell UE uplink signal detection by ES cell technique
· Only the receivers of the ES cell are turned on for UE detection and only a small part of the frequency is processed. Since the ES cell transmitters are not switched on, there is less impact on energy consumption and interference during the UE detection phase.
· The transmissions of the uplink signals, such as PRACH, are made up of a code sequence and do not involve higher layer radio protocols such as Layer 3 signalling and UE measurements and measurement reporting are not required.
· It allows the coverage cell to identify specific UEs from the information received from the ES cell about detected uplink signals. 
· Alternatively, the ES cell might only report the energy density in the radio resources being used by the coverage cell for its PRACH channel. This could be simpler and provide enough information about the coverage cell UE density near an ES cell.
· Information about neighbours PRACH configuration is already exchanged between eNBs using the X2 interface.
3 Conclusion
Proposal 1: Add the following text to the TR:
[…]

Coverage-cell UE uplink signal detection by ES cell technique

Some of the advantages of this technique are.
· Only the receivers of the ES cell are turned on for UE detection and only a small part of the frequency is processed. Since the ES cell transmitters are not switched on, there is less impact on energy consumption and interference during the UE detection phase.

· The transmissions of the uplink signals, such as PRACH, are made up of a code sequence and do not involve higher layer radio protocols such as Layer 3 signalling and UE measurements and measurement reporting are not required.

· It allows the coverage cell to identify specific UEs from the information received from the ES cell about detected uplink signals. 

· Alternatively, the ES cell might only report the energy density in the radio resources being used by the coverage cell for its PRACH channel. This could be simpler and provide enough information about the coverage cell UE density near an ES cell.

· Information about neighbours PRACH configuration is already exchanged between eNBs using the X2 interface.
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