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1   Introduction
In this document, we respond to the four observations raised in R3-120577 regarding the UE measurement method:
Observation 1: The benefits of using the UE measurement method may be limited in inter RAT scenarios

Observation 2: The benefits of using the probing method may be limited in intra LTE scenarios.

Observation 3: The benefit of using the probing method is largely depending on variations in user distribution. 

Observation 4: There is no need for introducing X2 signalling for the UE measurement method.

2   Discussion
Response to Observation 1: The benefits of using the UE measurement method may be limited in inter RAT scenarios

· It is anticipated that the UE measurement method will only be used a few times per day (i.e., no more than would be expected for any cell re-activation procedure). The additional inter-RAT signalling via RIM for the UE measurement activation method (e.g. cells triggered to perform probing but not selected for activation) is seen as negligible and still complies with the limitations of the inter-RAT RIM signalling. As the traffic load increases at the coverage cell (say few times per day) the inter-RAT signalling via RIM to activate inter-RAT cells (which is sent regardless of the activation method) will contain the list of inter-RAT cells to probe (if there is more than one inactive inter-RAT cell). This is seen as minor overhead to the ‘regular’ inter-RAT RIM signalling.

· For the UE measurement method to be effective, there is no requirement for UEs to perform inter-RAT measurements all the time which would of course be too costly. There is also no requirement for a cell to be in probing for a longer period of time as a consequence. This is for the following reason: during the probing period, connected UEs may be reconfigured to perform inter-RAT measurements by modifying inter-RAT handover thresholds using a reconfiguration message (e.g., for UMTS such a message is defined in TS25.331). In this way it is possible for a sufficient number of measurement reports to be collected within the probing period. Furthermore, because UEs may be reconfigured individually, it may only be necessary to choose a relevant sample of them (e.g. UEs that are inter-RAT capable, UEs that are inter-RAT capable and generate significant load, etc.)  
Conclusion 1: There are no such limitations in inter-RAT scenarios
Response to Observation 2: The benefits of using the probing method [a.k.a. UE measurement method] may be limited in intra LTE scenarios.

Although there is interference introduced within the hotspot cell coverage area when it is probing, it is not necessarily true that the coverage cell is congested. Activating cells with additional capacity needs to be done in a wise manner (i.e. not too early but also not too late as it is suggested in [1]) in order to provide uninterrupted QoS. Further, limiting the duration of the probing interval and controlling the transmission power for the RS/SCH/BCH might further reduce the interference impact in this special case when the coverage cell and the hotspot use the same frequency, as was proposed by Huawei and Fujitsu in [3] and [4]. 
Conclusion 2: There is interference introduced at the coverage cell within the coverage area of the probing cell only if the coverage and probing cells use the same frequency. However, timely probing activation, limiting the probing interval and controlling the downlink power of the probing cell might avoid deteriorating the QoS at the coverage cell due to the UE measurement method.
Response to Observation 3: The benefit of using the probing method [a.k.a. UE measurement method] is largely depending on variations in user distribution. 

The potential ES gain of the UE measurement method over cell-reactivation method using traffic statistics is indeed higher if there are large deviations in traffic compared to that estimated using averaging of the traffic statistics. However, by purely relying on traffic statistics, QoS constraints will not be guaranteed temporarily, because the wrong (suboptimal) cells may actually be activated. Finally, regardless of the traffic statistic variations there is a large OPEX gain with the UE measurement method because it avoids the regular check if the activation thresholds still match the traffic statistics.
Conclusion 3: Only the ES gain, when compared to activation approach based on traffic statistics, is dependent on the variation of the user distribution. Regardless of the variations in user distributions the UE measurement method has OPEX  benefit for avoiding regular statistic checks.  Additionally, it avoids temporal QoS degradation and the dependency on user traffic statistics that are prone to be erroneous, corrupted, unavailable, or not-up-to-date. 
Response to Observation 4: There is no need for introducing X2 signalling for the UE measurement method.

The probing time information and the eNB functionality information are of a static nature and not time-critical. However, the trigger to indicate to a hotspot that it should go into probing is time-critical. Therefore X2 signalling with at least this trigger information (but not necessarily including probing time information) is necessary for the UE measurement method to be effective. The probing time information may either be sent using X2 signalling or via the OAM (in which case further OAM standardisation would be needed). Further information about the possible standardisation options may be found in [2]. 
Load thresholds and coverage relations exchanged over OAM are not sufficient to make accurate decisions for energy saving purposes because they give no indication of the actual load in the areas of the hotspots. Merely using load thresholds to make activation decisions might lead to hotspots being unnecessarily activated and subsequent energy loss. Consider for example the scenario shown in Figure 1 with all three hotspots deactivated for energy saving purposes and the coverage cell needing to offload a load ∆L to one or more of the hotspots due to a load increase. If the coverage cell has knowledge of the load thresholds at hotspots A, B and C, it is then only aware of whether or not the hotspots will stay activated should those hotspots be activated. If the traffic conditions are such that the load ∆L can fully be accommodated in hotspot A, then this is unknown to the coverage cell. Therefore, the coverage cell may in fact decide to activate not only hotspot A but also hotspots B and C. An additional load beyond ∆L may be attracted to hotspots B and C which remain unnecessarily activated (because they are above the load thresholds for those hotspots) and result in energy losses. Probing solves this problem by providing information about actual load in areas near hotspots and allowing an accurate decision to be made for cell activation.
Conclusion 4: At least some X2 signalling needs to be introduced for the UE measurement method.
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Figure 1: Scenario with coverage cell and hotspots

3   Conclusion 
RAN3 is requested to take the above responses into consideration. 
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