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1. Introduction
In the last meeting, the issues and the corresponding solutions for LTE coverage layer scenarios were captured in the TR 36.887 [1]. 

This paper would like to further analyse the issues and the corresponding solutions for both the single compensating eNB deployment scenario and the multiple compensating eNBs deployment scenario.
2. Discussion
In TR 36.887 [1], the energy saving scenarios for LTE coverage layer includes:
· Single compensating eNB deployment scenario

· Multiple compensating eNBs deployment scenario
The listed issues and the corresponding solutions for both the scenarios are almost the same, except the issue 4 for the multiple compensating eNBs deployment scenario, which recommends to do not use multiple configurations to enable compensation by different subsets of neighbouring compensation cells. Here, we copy the same issues and solutions for both the scenarios and give some further analysis inline:
Issue 1 
By modifying the coverage, the MRO algorithm in neighbour cells may be impacted.
When a cell is switched off or when a cell extended its coverage for compensation, neighbour cells HO relation may change. New cell neighbour relations and new HO parameters setting and optimization may be necessary.

·  Solution 1.1: A new indicator is introduced to inform neighbours over X2 interface of the configuration change. 

·  Solution 1.2: The compensating cell appears as a different cell (with different ECGI/PCI) 

·  Solution 1.3: The OAM configures the cells with respective MRO parameters. And eNB informs OAM of MRO parameters optimization
Analysis: 

For the solution 1.1, we think a new indicator may be not needed, since the current specification already can support it. As shown in the pic. 1, when the compensating cell A extends its coverage, the ES cells (C1~C3) must go into dormant mode and inform the neighbour cells (Cell B~Cell F) the de-activation status, similarly, the compensating cell could also inform the neighbour cells (Cell B~Cell F) the activation status. When the compensating cell A shrinks its coverage, the ES cells (C1~C3) must go into active mode and inform the neighbour cells (Cell B~Cell F) the activation status, similarly, the compensating cell could also inform the neighbour cells (Cell B~Cell F) the de-activation status. 

Pic. 1

For the solution 1.2, we think it sounds complicated and has heavy impact on continuous service to the RRC-Connected UEs during the transition period.

Therefore, we prefer to choose the solution 1.1, and also think a new indicator may be not needed.
For the solution 1.3, we think it could be a complementary solution to the solution 1.1 or solution 1.2.
Issue 2 
Cells re-configured to provide compensation coverage may appear as different cells (i.e. different PCI and E-CGI). The cell reconfigured is the cell that will provide the compensation.
·  Solution 2.1: The compensating cell appears as a different cell (with different ECGI/PCI). This will require that the UE served change cell. It is FFS if existing messages (activation) can be re-used to inform neighbours about the configuration change.

·  Solution 2.2: The compensating cell appears as the same cell (with the same ECGI/PCI). This will require a solution to inform neighbours about the configuration change.
Analysis:

As the same reason of the aboves for solution 1.1 and solution 1.2, the solution 2.2 is prefered, however we don’t think a new indicator is necessary.
We also propose that a considerable evaluation metrics for issue 1 and issue 2 should contain the followings:
	Solutions
	Solution 1.1/ solution 2.2 (with the same ECGI/PCI)
	Solution 1.2/ solution 2.1 (with different ECGI/PCI

	OAM configuration
	Mid
	Mid

	Specification impact
	Small
	Small

	New indicator via X2
	No
	No

	Continuous service support
	Good
	Bad

	……
	
	


Issue 3

Continuous service to RRC-Connected UEs during the transition to ES state has to be provided. This applies to the cell which will move to Energy Saving Mode.

·  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.

·  Solution 3.3: Compensation cells and energy saving cells coordinate the usage of their carriers in a 4-steps process: (1) Energy saving cells hand over users on a carrier different from a carrier f, (2) Compensation cells increase the coverage of carrier f, (3) Energy saving cells hand over UEs to compensation cells, and (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 action.  
·  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 [3]. The solution is applicable to multi-compensation cells and multi-ES cells.
Analysis:

For the solution 3.1, solution 3.3 and solution 3.4, the solution descriptions are clear, and we think they could be co-existed. 
For the solution 3.2, it could be a complementary solution to the other solutions, which is already supported by current specification.

For the solution 3.5, the description can not be found in “[3]” (i.e. TR 36.927), maybe in R3-131335, however, it looks complicated.
Therefore, we prefer to choose the solution 3.1, solution 3.3 and solution 3.4, and we also think they could be co-existed.
We also propose that a considerable evaluation metrics for issue 3 should contain the followings:

	Solutions
	Solution 3.1
	Solution 3.3
	Solution 3.4
	Solution 3.5

	Maturity of the solution
	High
	High
	High
	Low/Mid

	Specification impact
	Small
	Small
	Small
	Small/Mid

	Coordination effort via X2
	Small
	Small
	Small
	Small/Mid

	Implementation Complexity
	low
	low
	low
	Mid/High

	……
	
	
	
	


Additionally, the above solutions are based on the premise that the compensating cell appears as the same cell (with the same ECGI/PCI), otherwise, if the compensating cell appears as a different cell (with different ECGI/PCI), the compensation cell needs to be switched off firstly then switch on with different ECGI/PCI, the continuous service can not be ensured anyway.
3. Conclusion

According to the above analysis, we would like to propose:
Proposal 1: For issue1, it is recommended to choose the solution 1.1, and consider that a new indicator may be not needed, and the solution 1.3 could be a complementary solution to the others.
Proposal 2: For issue2, it is recommended to choose the solution 2.2, and consider that a new indicator may be not needed.
Proposal 3: For issue3, it is recommended to choose the solution 3.1, solution 3.3 and solution 3.4, and consider that they could be co-existed, and the solution 3.2 could be a complementary solution to the others.
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