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1. Introduction
In the last meeting, it was agreed to provide TR [1] with template evaluation tables for solutions of each issue for LTE coverage layer. In this contribution, we discuss and evaluate solutions for Issue 3 among different issues for LTE coverage layer.

2. Discussion

Issue 3 for LTE coverage layer is how to provide continuous service to RRC-Connected UEs served by the cell which will move to Energy Saving Mode during the transition to ES [1]. Each solution of it is described as below.
Solution 3.1: Energy saving cell and compensation cell coordinate with each other about the time of state transition. Tx ramping of compensating cells (in one direction) and of ES cells (in the opposite direction) are coordinated with timers.

Solution 3.2: Use handover preparation to at least enable RRC re-establishment in the new cell.

Step 1:
ES cell initiates handover preparation procedure for the cell to compensating cell

Step 2:
ES cells are switched off while the coverage of the compensation cells is extended 

Step 3:
Handover failure happens due to the discontinuity of coverage

Step 4:
UEs perform RRC Re-establishment in the compensating cell and the Re-establishment would succeed since the compensating cell has the UE context

Solution 3.3: Compensation cells and energy saving cells coordinate the usage of their carriers in a 4-steps process: 

Step 1:
Energy saving cells hand over users on a carrier different from a carrier f, 

Step 2:
Compensation cells increase the coverage of carrier f, 

Step 3:
Energy saving cells hand over UEs to compensation cells, and 

Step 4:
Energy saving cells switch off radio transmissions, compensation cells extend other carriers coverage.

Solution 3.4: Compensation cell expands its coverage before energy saving cell switches off. The co-channel interference is mitigated by configuring some ABS subframes for energy saving cells in the compensation cell. UEs served by ES cells can be handed over after or during compensation cell changes its coverage .

Step 1:
Compensation cell configure some ABS subframes and inform energy saving cell through Load Indication message

Step 2:
Compensation cell expands its coverage.

Step 3:
Energy saving cell use the ABS subframes to send handover command to the UEs 

Step 4:
After handing over all UEs to compensation cells, energy saving cells switched off  

Solution 3.5: Compensation cells and Energy Saving cells exchange parameters allowing them to coordinate their TX power adaptation, taking into account SINR perceived by active UEs [6]. The solution is applicable to multi-compensation cells and multi-ES cells.
Table 1. Evaluation of solutions for issue 3
	
	Solution 3.1 
	Solution 3.2
	Solution 3.3
	Solution 3.4
	Solution 3.5

	Complexity
	High
- Need to exchange timer of state transition and Tx ramping value between compensation and energy saving cells to coordinate them

- Need calculation to coordinate exchanged values
	Low

- Not need to exchange information for ES between compensation and energy saving cells
	Low

- Not need to exchange information for ES between compensation and energy saving cells
	Low
- Need to provide energy saving cells with ABS subframe configured for ES by compensation cell
	High

- Need to exchange Tx power value of compensation and energy saving cells
- Need calculation to find optimal Tx power value of cells

	Potential ES gain
	High

- Obtain ES gain by switching off energy saving cells
	High

- Obtain ES gain by switching off energy saving cells
	High

- Obtain ES gain by switching off energy saving cells
	High

- Obtain ES gain by switching off energy saving cells
	Mid

- Obtain ES gain by reducing Tx power of energy saving cells

	Specification impact
	Yes

- Need new X2 signaling to support coordination between cells
	None
	None
	None
	Yes

- Need new X2 signaling to support coordination between cells

	OAM impact
	None
	None
	None
	Low

- Need to pre-configure ABS subframe for ES which energy saving cell will use
	Mid

- Need to perform a role as central coordinator to reduce possible coverage holes

	eNB impact
	Mid

- Need to calculate timer of state transition and TX ramping value in each cell to coordinate them
	None
	Low

- Need to support multiple carriers to be overlaid in each cell
	None
	High

- Need to calculate differential power levels, path gain, and differential inverse power margin based on UE measurement and ramp parameter received by a coordinator in each cell during each iteration

	UE impact
	None
	Low

- Consume UE power additionally to perform RRC Re-establishment necessarily compared to existing HO
	Low

- Consume UE power additionally due to two inter-frequency HOs
	Low

- Need to support eICIC feature
	Mid

- Consume UE power additionally to report UE measurement result to eNB until iteration is over


3. Conclusion
In this contribution, based on the evaluation criteria, we discussed and evaluated the possible solutions for Issue 3. The following proposals are suggested to RAN3:
Proposal: It is proposed to discuss above evaluation and include evaluation table of solutions for Issue 3 into the TR 36.887.
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