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1. Introduction

Evaluation criteria for Energy Saving solutions has been decided at RAN3 #70bis and provided in [1], with the aim to fill the tables at RAN3 #71. This contribution provides comparison tables for Inter-eNB energy saving scenario 1and scenario 2.
2. Discussion
2.1. Inter-eNB energy saving / Scenario 1
The actual energy saving gain of the cellular system is linked to its ability to adapt to changing conditions. From base station wake up perspective, ES gains could be maximised if only dormant cells which are actually needed in a given condition are woken up. 
Release 9 feature yields to wake up hot-spot cells that will not bring any offload, limiting the ES benefits. Solutions based on long-term statistics are stable but lack the dynamics to adapt to possibly changing and not foreseen conditions. Being able to take a decision to wake-up a base station based on actual measurements will have an advantage since the decision will fit the actual needs. This however does not preclude the wake up algorithms to take into account some local policies configured by the O&M. 
We propose in table below a first evaluation of the different solutions with criteria defined in [1]. All solutions are seen as technically feasible and as being applicable to scenario 1 of inter-eNB energy saving.
	Criteria
	Baseline Rel-9
	Solution A

OAM predefined ‘low-load’ periods policy
	Solution B

IoT measurement
	Solution C

UE measurement
	Solution D

Positioning information

	Feasibility
	Yes
	Yes
	Yes
	Yes
	Yes

	Applicability
	Applicable
	Applicable
	Applicable
	Applicable
	Applicable

	Backward compatibility
	No issue
	No issue
	No issue. Rel.9 hot spots may be woken up systematically
	No issue. Rel.9 hot spots may be woken up systematically
	No issue. Rel.9 hot spots may be woken up systematically

	Complexity
	/
	Low
	Medium
	Medium
	Medium

	Potential ES gain
	Low
	Medium.

Long term statistics may lead to a conservative approach.
	Medium/High. Potential measurement lack of precision may lead to conservative approach
	High, however wake-up procedure requires dormant cells to transmit
	High, however depends on location precision

	Specification impact
	None
	None
	IoT measurement (new procedure)
	Probe transmission and UE measurements (new procedures)
	Location request procedure 

	OAM impact
	None
	Policy has to be defined in O&M.
	None
	None
	None

	eNB impact
	None
	None
	UE receiver in the eNB
	Probing to be implemented
	Location client in the eNB / Location request to be implemented

	UE impact
	None
	None
	None
	Additional measurements
	None


2.2. Inter-eNB energy saving / Scenario 2 (Compensation)

ES scenario 2 is potentially applicable in more use cases than scenario 1, thus promising more ES gains. It is characterised by a necessary coordination between compensation node and ES-capable nodes, in particular transitions between ES states should be carefully controlled to avoid coverage holes or interference issues [2]. This point favours a signalling-based approach, where the coordination is kept at a local level compared to an O&M based approach.

Since ES-capable cells are not fully overlapped with a coverage cell, they should not autonomously switch off otherwise coverage holes could appear. Indeed, Rel.9 switch off function should be deactivated in those cells. 

Similarly to scenario 1, ES gain will increase with system capacity to adapt to actual conditions.  An O&M based solution has to take a conservative approach compared to a more dynamic signalling-based approach, limiting potential ES gains.
 Table below summarises these points with criteria as defined in [1].
	Criteria
	Cell switching on/off based on OAM decisions
	Cell switching on/off based on signalling exchange

	Feasibility
	Yes
	Yes

	Applicability
	Applicable
	Applicable

	Backward compatibility
	ES-capable cells don't use Rel.9 autonomous switch off to avoid coverage holes
	ES-capable cells don't use Rel.9 autonomous switch off to avoid coverage holes

	Complexity
	Low
	High

	Potential ES gain
	Medium. Long term statistics may lead to a conservative approach
	 High. 

	Specification impact
	None or low
	New procedures has to be defined

	OAM impact
	High. Compensation transition shall be tackled
	Low

	eNB impact
	Low
	Compensation coordination function has to be implemented in compensation nodes. More limited impact on ES-capable cells.

	UE impact
	None
	None


3. Conclusion
This contribution proposes evaluation tables of solutions proposed for inter-eNB energy saving in scenario 1 and scenario 2. The intention is they fuel the discussion, agreed points being captured in Study Item Technical Report [1].
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