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1 Introduction
RAN3#70bis agreed a common set of criteria for the evaluation of solutions described in TR 36.927. This paper provides our evaluation and comparison based on the agreed set of criteria. 
2 Discussion and proposals
2.1  Evaluations and comparisons in inter-RAT Scenario 1
	Criteria
	Cell switch on/off based on centralized OAM decisions
	Cell switch on/off based on signalling across RATs; assistance for  switch on decisions base on:

	
	
	No assistance
	OAM predefined 'low load periods' policies
	IoT measurements
	UE measurements
	Positioning information

	Feasibility
	Feasible
	Feasible
	Feasible
	Feasible
	Feasible.
	Feasible. If GNSS is needed, UE position will not always be available, especially indoor. UL traffic increased for GNSS methods 

	Applicability
	Applicable 
	Applicable
	Applicable
	Applicable
	Applicable
	Whether applicable or not depends on the positioning method used. 
Cell_ID method is applicable, but methods where the UE is involved may negatively impact UE power consumption.

	Backward compatibility
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Complexity
	Medium or high: - common O&M or synchronised O&M between RATs is required. 
- complexity also depends on the requested level of information to be provided from the RAN to O&M. 
	High:

– switch-on for a short period will unnecessarily modify interference conditions and create handovers that could have been avoided.
	Low:

- specific configuration information is required and will need to be updated.
	High to medium:
- IoT measurements of legacy RAT is needed in the hotspot cell in ES mode. 

- signalling is needed between hotspot cells in energy saving mode and coverage cell.
	Medium:

- creation of a new cell state (probing phase) for neighbour relation handling
	High:
- need to track position of all UEs. 


	Potential ES gain
	Medium since OAM based solution is relatively static 
	Low since dormant cells will be unnecessarily activated.
	Medium since it has the risk of static statistic information is unable to reflect the real conditions. But can be updated periodically to better fit the real conditions
	High, but possibly limited accuracy of IoT measurement and thresholds may reduce the efficiency of the method. 
	High
	Medium - UE positions and link budgets are not fully correlated. The method may therefore have a limited efficiency.

	Specification impact
	No impact on RAN specifications. Impact on O&M specifications.
	Inter-RAT signalling.
	Inter-RAT signalling.
	Inter-RAT signalling.
	Inter-RAT signalling.
	Inter-RAT signalling.

	OAM impact
	High
	Low
	Medium
	Low
	Low
	High (need for detailed coverage information).

	eNB impact
	Low
	Low
	Low
	Need to process IoT measurements from the UE.
	New "probing" cell state.
	Need to track UE's positions.

Yes because LCS client resides at eNB

	UE impact
	Not foreseen.
	Not foreseen.
	Not foreseen.
	Not foreseen.
	Not foreseen.
	Depends on the positioning method.


2.2 
Evaluations and comparisons in inter-eNB Scenario 1

	Criteria
	Baseline Rel-9
	OAM predefined ‘low-load’ periods policy
	IoT measurement
	UE measurement
	Positioning information

	Feasibility
	Feasible
	Feasible
	Feasible
	Extra interference in the probing interval (during which HOs shall not be triggered) may limit feasibility or increase complexity.
	Feasible. If GNSS is needed, UE position will not always be available, especially indoor. UL traffic increased for GNSS methods

	Applicability
	Applicable
	Applicable
	Applicable
	Applicable
	Whether applicable or not depends on the used positioning method. 

Cell_ID method is applicable, but methods where the UE is involved may negatively impact UE power consumption.

	Backward compatibility
	Yes
	Yes
	Yes
	Yes
	Yes

	Complexity
	High:

– switch-on for a short period will unnecessarily modify interference conditions and create handovers that could have been avoided.
	Low:

- specific configuration information is required and will need to be updated.
	Medium to low:

- IoT measurements and signalling is needed between hotspot cells in energy saving mode and coverage cell.
	High:

 - interference issue during probing phase

- creation of a new cell state (probing phase) for neighbour relation handling
	High:

- need to track position of all UEs. 

	Potential ES gain
	Low since dormant cells will be unnecessarily activated.
	Medium since it has the risk of static statistic information is unable to reflect the real conditions. But can be updated periodically to better fit the real conditions.
	High, but possibly limited accuracy of IoT measurement and thresholds may reduce the efficiency of the method. 
	Potentially high (if feasible).
	Medium - UE positions and link budgets are not fully correlated. The method may therefore have a limited efficiency.

	Specification impact
	Covered by R9 solution.
	O&M
	X2 signalling.
	X2 signalling.
	X2 signalling.

	OAM impact
	Covered by R9 solution.
	Low
	Low
	Low
	High (need for detailed coverage information).

	eNB impact
	Low
	Low
	Need to process IoT measurements from the UE.
	New "probing" cell state.
	Need to track UE's positions.

Yes because LCS client resides at eNB

	UE impact
	Not foreseen.
	Not foreseen.
	Not foreseen.
	Not foreseen.
	Depends on the positioning method.


2.3  Evaluations and comparisons in inter-eNB Scenario 2
	Criteria
	Cell switching on/off based on OAM decisions
	Cell switching on/off based on signalling exchange

	Feasibility
	Feasible
	Feasible

	Applicability
	Applicable
	Applicable

	Backward compatibility
	Yes
	Yes

	Complexity
	Low 
	Medium/high. A certain coordination and synchronization of cell reconfigurations is needed to avoid creating coverage holes, or excessive interference levels during transitions

	Potential ES gain
	Lower (less flexible compensation schemes)
	Higher (flexible compensation schemes). In addition the mechanism could improve network robustness by permitting compensation in case of cell outage.

	Specification impact
	O&M
	Signalling between multiple cells is needed, as well as definition of compensation mechanisms providing interoperability.

	OAM impact
	OAM has to define compensation cell and its candidate energy saving cells
	Lower

	eNB impact
	eNB must be able to adapt coverage (power / tilt / azimuth).
	eNB must be able to adapt coverage (power / tilt / azimuth).

	UE impact
	Not foreseen.
	Not foreseen.


3 Conclusion
We have provided inputs to the evaluation tables in TR 36.927.


















