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1   Introduction
In RAN3 #75 meeting, the “UE measurement” solution with a probing state was discussed in [1] to wake up  dormant hotspot cells in both inter-RAT and inter-eNB scenarios. 
In this document we have some further considerations for discussion and clarification, mainly on how to apply “probing state” in energy saving use case.
2   Background
2.1   UE measurement method
The idea of the UE measurement method is to partly switch on the ES capacity cells in order to understand which of the (many) capacity cells are beneficial to switch on. The ES capacity cell would need to at least transmit enough information for the UEs to detect the PCI of the cell and allow mobility measurements. 

During the probing state, the UEs connected to the coverage cell will perform normal mobility measurements and report any detected ES capacity cell to the coverage cell. The coverage cell can then decide which ES capacity cell to use to enable the most ES efficient offloading of the capacity of the coverage cell.

2.2   Possible gain

Two possible gains of using this method have been identified:

· No need to switch on the receiver of the ES capacity cell during probing. 

· Easier switch on/off since the eNB in probing state will not accept any traffic. 
It should be noted that it is probably the latter gain that provides the biggest potential by enabling the possibility to frequently switch on the transmitter of the ES capacity cell during short time periods without affecting the mobility for end users. This since the potential gain of only switching on the transmitter, compared to switching on also the receiver may be small if also considering implementations which are able to adjust the energy consumption in the receiver depending on the carried traffic.
3   Discussion
3.1   Inter RAT scenario
In the inter RAT scenario, the UE measurement method could be used by UTRAN/GERAN coverage cells when deciding which E-UTRAN capacity cell to switch on. It should be noted that:

· The assumptions for the inter RAT signalling (RIM) is that the signalling is used a few times per day

· Enabling UEs to detect cells on other RAT requires configuration of inter RAT measurements. To support single receiver implementations in UTRAN, methods to create measurement gaps (for example compressed mode) are used. Inter RAT measurements comes with a cost. Therefore, it is not likely that all UEs are performing inter RAT measurements all the time. Allowing all UEs to measure for a switched on cell would therefore require that the cell is switched on for a longer time. 
These two aspects create a limitation for the benefit of frequently using the UE measurement method in inter RAT scenarios.
Observation 1: The benefits of using the UE measurement method may be limited in inter RAT scenarios

3.2   Intra LTE scenario
If the ES capacity cell shares the same carrier as the coverage cell there will be a trade-off of when using the probing state. The purpose of switching on the ES capacity cell is to offload a congested coverage cell. When switching on the probing state, the ES capacity cell will introduce interference into the already congested coverage cell without actually reducing the load of the coverage cell.
Observation 2: The benefits of using the probing method may be limited in intra LTE scenarios.
3.3   Alternative methods

One obvious alternative method is to switch on the ES coverage cell based on statistics. One way could be to switch on all cells during one week to analyse the user distribution and then use this statistics to determine which cell is typically most beneficial to switch on.

The advantage is that this would lead to less frequent activations of the cells. The possible disadvantage is that since the switch on is based on statistics, in some scenarios the actual user distribution may not match the collected statistics, leading to that additional ES capacity cells must be switched on to offload the coverage cell. The potential gain of the UE measurement method is therefore depending on the accuracy of the collected statistics.
Observation 3: The benefit of using the probing method is largely depending on variations in user distribution. 

3.4   Required signalling
In [1], the proposal is to introduce signalling over X2 in order to resolve two problems:
· Case 2: Inconsistent use of the probing time. 

· Case 3-4: Inconsistency of eNB functionality.

It should be noted that neither the probing time nor the eNB functionality is of a dynamic nature and should be possible to configure in a coherent way without the need for X2 signalling. There are for example already load thresholds and coverage relations exchanged over OAM for energy saving purposes.

Observation 4: There is no need for introducing X2 signalling for the UE measurement method.
4   Conclusion 
In this document, we list a few observations (1-3) regarding the benefits of the UE measurement method that we think are important to discuss before agreeing to include this method.
In case RAN3 agrees to include this method, we observe (4) that there is no need to introduce any new X2 signalling to support the UE measurement method.
5   Reference

 [1] R3-120294, UE measurements solution for cell re-activation (KPN, Alcatel-Lucent, Fujitsu, Telecom Italia, Mitsubishi, Telefonica)
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