
3GPP TSG-RAN WG3 Meeting #84
R3-141135
Seoul, Korea, May 19th – 23rd, 2014
Title: 
Solution evaluation for switch on enhancement
Source: 
CMCC
Agenda item:
15.2.3
Document for:
Approval
1. Introduction
At last RAN3#83bis, evaluation of ES solution for switch on enhancement scenario has been proposed [1-2]. This paper summarizes and presents the evaluation tables on switch on enhancement scenario.
2. Evalution for switch on enhancement solution
The solutions for inter-eNB energy saving enhancement for switch on enhancement scenario are evaluated and compared in the table 4.1.3-2 below.
                     Table 4.1.3-2: Comparison of solutions for overlaid scenario
	
	Solution-1
	Solution-2
	Solution-3

	Complexity
	This method re-uses existing signalling on the radio interface and existing UE measurement procedures. 
 Some X2 signalling are needed to determine the proper booster cell.
	The solution uses existing radio signalling and hardware. The enhancements to the existing X2 signalling that are needed (IoT report at least) will create an additional signalling phase before HO preparation (off-loading HO).
	This method uses existing capabilities of the UE and ES cell and only requires that the receiver of the ES cell is active. The UE performs the usual process for transmitting the uplink signal and the ES cell receives the uplink signals in the same way it would usually.    The enhancements to the existing X2 signalling that are needed (reporting UL activities) will create an additional phase before HO preparation (off-loading HO).

	Potential ES gain
	Using this method it is assumed that the coverage cell accurately detects presence of UEs in the proximity of pico cells using UE measurement reports.  
	This method allows the ES cell’s transmitter to remain off. The number of ES cells ultimately switched on is limited to those that detect a significant UE load based on the uplink IoT received.
Here the gain depends on how much energy would be required for the cells to detect the presence of UEs in its proximity. Some amount of energy would be wasted by not admitting a UE to the small cell, 

	This method allows the ES cell’s transmitter to remain off. The number of ES cells ultimately switched on is limited to those that detect a significant UE resource load based on the uplink signals received.
The gain depends on how much energy would be required for the cells to detect the presence of UEs in its proximity and how much energy would be wasted by not admitting a UE to the small cell,


	Specification impact
	No impact.
	At least signalling for the IoT reporting is needed
	At least signalling for the UL activity reporting is needed

	OAM impact
	Possible switch ON thresholds needs to be defined in OAM. The impact would be that OAM has to maintain these thresholds and their configuration 
	Possible switch ON thresholds needs to be defined in OAM. The impact would be that OAM has to maintain these thresholds and their configuration
	Possible switch ON thresholds needs to be defined in OAM. The impact would be that OAM has to maintain these thresholds and their configuration

	eNB impact
	During the probing period the eNB transmits the DL signals necessary for a UE to measure on the cell and report to the coverage cell. 
	For different frequencies a separate RX unit is needed
	The ES cell’s uplink signal receiver is configured according to parameters received from the coverage eNB. 

For different frequencies a separate RX unit is needed.

Tight synchronization may be needed for SRS detection. Active UEs that perform uplink transmissions consume useful uplink resources from the coverage eNB that are not available for their original purpose.

	UE impact
	For intra frequency deployments, UE may experience interference. For inter frequency the UEs need to be reconfigured and measure on other frequencies. UE QoS may be negatively impacted since measurement gaps have to be configured.   UE power consumption is increased since extra measurements have to be performed.
	None
	UEs which are not covered by the hotspot cell will unnecessarily transmit in UL leading to increased power consumption 


3. Summary and Proposal
In this contribution, solutions are evaluated, and then
Proposal: RAN3 discusses the above analysis and evaluation, and agrees to capture the above table into the TR 36.887.
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