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1 Introduction

During the offline discussion, the evaluation tables for solutions for inter-RAT/inter-eNB scenarios have been discussed and finished. And majority companies are fine with the content in the comparison tables, so we propose to add the content in the TR 36.927.
2 Discussion
2.1 Evaluations and comparisons on solutions for 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

	Applicability
	Applicable 
	Applicable
	Applicable
	Applicable
	Applicable
	Applicable


	Backward compatibility
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Complexity
(*Note 1)
	Medium: 
- 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. 
	Medium:

– Additional network signalling is needed for activate and deactivate unnecessary cells.  

	Medium:

- OAM sync is not needed.

- Statistics information is needed.
- 
	High:

- IoT measurements of legacy RAT is needed in the hotspot cell in ES mode. 


	High:

- Creation of a new cell state (probing phase) for neighbour relation handling
	Medium:

- need to collect position information for significant number of UEs. 



	Potential ES gain
(*Note2)
	- Medium since OAM based solution is relatively static 
	- Low because many neighbouring sleeping eNBs are turned on even if these eNBs are not useful.
	- Medium since it has the risk of statistic information is unable to reflect the real conditions. 
	- High, but possibly limited accuracy of IoT measurement and thresholds may reduce the efficiency of the method.  
- Accuracy could be increased at the cost of complexity
	- High 
Because most useful cell could be selected.

- This is possibly reduced by energy consumption during the probing phase.
	- Medium  
UE positions and link budgets are not fully correlated. The method may therefore have a limited efficiency. 

- Additional gain could be obtained at the cost of complexity

	RAN Specification impact
	No impact on RAN specifications. 
	Inter-RAT signalling for cell switching on/off 
	Inter-RAT signalling for cell switching on/off


	-Inter-RAT signalling for cell switching on/off
- IoT measurements reporting may be added for accuracy.
	Inter-RAT signalling for cell switching on/off and probing trigger
	Inter-RAT signalling for cell switching on/off  

	OAM impact
	High
	Low
	Medium
	Low
	Low
	Medium because location and coverage information is needed. 

	eNB impact
	Not foreseen
	Low
	Low
	High, because additional UL receiver


	Medium, new "probing" cell state.
	Low 

	UE impact
	Not foreseen.
	Not foreseen.
	Not foreseen.
	Not foreseen.
	Negligible, additional measurements will be required during probing phase.
	None to low depending on the positioning mechanism 


*Note1: OAM Sync means OAM for different RAT should be synchronized.
*Note2: Qualifiers are relative to each other, they do not reflect the overall energy savings gains. The overall energy savings gains have not been quantified.
2.2 Evaluations and comparisons on solutions for inter-eNB Scenario 1

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

	Feasibility
	Feasible
	Feasible
	Feasible
	Feasible
	Feasible

	Applicability
	Applicable
	Applicable
	Applicable
	Applicable
	Applicable

	Backward compatibility
	Yes
	Yes
	Yes
	Yes
	Yes

	Complexity
	Low:

– Additional network signalling is needed for activate and deactivate unnecessary cells.  


	Low:

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

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

- interference issue during probing phase for intra frequency case- Creation of a new cell state (probing phase) for neighbour relation handling
	Medium:

- need to collect position information for significant number of UEs. 



	Potential ES gain
(*Note 1)
	- Low because many neighbouring sleeping eNBs are turned on even if these eNBs are not useful.
(TBD)
	- Medium since it has the risk of statistic information is unable to reflect the real conditions.
(TBD)
	- High, but possibly limited accuracy of IoT measurement and thresholds may reduce the efficiency of the method.  

- Accuracy could be increased at the cost of complexity
(TBD)
	- High because most useful cell could be selected.

- This is possibly reduced by energy consumption during the probing phase.
(TBD)
	- Medium  
UE positions and link budgets are not fully correlated. The method may therefore have a limited efficiency. 

- Additional gain could be obtained at the cost of complexity
(TBD)

	RAN Specification impact
	Covered by R9 solution.
	None
	X2 signalling for reporting IoT measurements
	X2 signalling for probing trigger messages
	S1 signalling for UE positioning retrieval

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

	eNB impact
	Covered by R9 solution.
	Low
	Medium, additional UL receiver for inter-frequencies
	Medium, new "probing" cell state.
	Medium, location client in the eNB 

	UE impact
	Not foreseen.
	Not foreseen.
	Not foreseen.
	Not foreseen for intra-frequency case, Negligible for inter-frequency case
	None to low depending on the positioning mechanism


*Note1: Qualifiers are relative to each other, they do not reflect the overall energy savings gains. The overall energy savings gains have not been quantified.
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
	ES-capable cells don't use Rel.9 autonomous switch off to avoid coverage holes 
Impact on ANR/HO parameter setting

	Complexity
	High, because the OAM should coordinate the cell switching on/off
	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
(*Note 1)
	Low (less flexible compensation schemes).

Long term statistics may lead to a conservative approach
	High (flexible compensation schemes). In addition the mechanism could improve network robustness by permitting compensation in case of cell outage.

	RAN Specification impact
	None
	Signalling between multiple cells is needed, as well as definition of compensation mechanisms providing interoperability.
Enhancement on ANR/HO parameter setting

	OAM impact
	High. OAM has to define compensation cell and its candidate energy saving cells, and how to switch on/off
	Low

	eNB impact
	Low, some functionalities are required for guarantee UE’s coverage, e.g. ICIC
	High, eNB must be able to adapt coverage (power / tilt / azimuth).
Compensation coordination function has to be implemented in compensation nodes. More limited impact on ES-capable cells.

	UE impact
	Not foreseen.
	Not foreseen.


*Note1: Qualifiers are relative to each other, they do not reflect the overall energy savings gains. The overall energy savings gains have not been quantified.
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