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1.  Introduction
This is a TP for TR 36.887.
2. Text proposal
4.1.2.x switch on enhancement
4.1.2.x.1 UE Proximity Detection

Problem descriptions

When the coverage cell decides to switch on a dormant hotspot cell, the eNB may not only take into account load conditions but also the QoS requirements and subscriber types for the currently served UEs who will be served by the hotspot cell. If the hotspot cell can get the proximity of users nearby before switch-on, it can make better decisions in implementing interference alleviation mechanisms and internal energy saving. So it is beneficial to know the proximity of users both for the coverage cell and hotspot cell. For UE Proximity detection the following alternatives are considered:
Alternative 1 
One possibility is to use the probing solution, which is defined and evaluated in TR 36.927 [3].
Alternative 2  
The solution is based on comparison at the macro of the IoT measurements collected from the pico cells. By analyzing current IoT figures, the controller of the macro/umbrella cell can identify the right wake up - target, i.e. there is a fair chance that the most appropriate pico/femto cell(s) is/are activated. The strategy to wake up cells could be to activate the cells one by one. In case the near-overload situation is not resolved the next target could be chosen. It might be worth to define cell individual thresholds either by OAM/network planning means or to find the thresholds by means of SON ("self-learning"). The IoT measurements may be normalized by subtracting the pathloss between the macro and the pico. To improve the accuracy of IoT based Pico cell switch on method, Pico cell may measure the UL channel of the macro cell and transfer it to the macro cell via X2 interface. Based on the UL channel monitoring results the macro cell may decide with more accuracy which Pico cell should be activated.
Alternative 3:
Another uplink based proximity detection could be based on using specific uplink signals to be detected by the hotspot cell. To this end, the coverage cell can configure the UEs to transmit such signals and send the relevant information for this configuration to the hotspot cell over the X2 interface prior to the UE uplink signaling. The options for the uplink signals identified in the CB-ICIC study were:

1. Random access preambles on coverage cell PRACH resources

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

3. Uplink MUE DMRS.

4.1.2.x.2 Additional information in the Switch on signaling
Problem descriptions
If the proximity of user near the dormant cell is known by the coverage cell, it can indicate some additional information through the switch on signaling to the dormant cell. The dormant cell may use this information to decide the transmission power and energy saving internally.
Alternative 1
Coverage cell indicate how many resources need to be shared by the capacity booster cell, then the booster cell can decide whether to use the intra-eNB energy saving, e.g. how many MBSFN subframes are configured. If the resource to be shared is lower than well-defined threshold, the capacity booster cell enters the intra-eNB energy saving state, otherwise the capacity booster cell enter normal state. The above enhancement is based on the coverage cell knows how many resources will be served by the capacity booster cell. The coverage cell knows that based on the configuration by OAM or based on the coverage cell knows the how many UEs are near to the booster cell and UE Qos information.
Alternative 2
If a UE is being served by the coverage cell but very close to a dormant cell, the interference after the switch-on can degrade this UE’s C/I and can potentially cause RLF especially if there is CRS collision. The effect on user experience would be potential call drops for VoLTE and lower throughput and higher delay until the user is handed over to the booster cell.

The above interference can be reduced via adjustments of the downlink physical channels. For example, the transmit power can be gradually ramped up and even with different speeds for different channels. The booster eNB can also make better decisions if it can infer or learn the existence of users in its proximity and their QoS requirements. For example, one option is to have the coverage eNB transfer this information to the booster eNB during switch-on signaling.

