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1 Introduction
At RAN3 #82, three candidate solutions have been agreed to address the MRO issue in the scenario of splitting/merging cell [1].
In this contribution, the analysis for three candidate solutions has been listed. And an evaluation on the candidate solutions is also obtained according to the criteria.
2 Evaluation of Candidate Solutions
2.1 Analysis for solutions

The solutions identified so far are listed in the TR [1]. And the following solutions have been identified:
Solutions:

One solution could to let OAM reconfigure all the mobility parameters of all involved cells at each reconfiguration. This would require that the eNB informs OAM about the MRO state (e.g. the current HO trigger) before the reconfiguration. The benefit is that no new signalling over X2 is needed and the eNB does not need to store any additional information. 

Another solution is to send an indicator to neighbour cells. This indicator can either be an implicit indicator or an explicit indicator. The benefit of this solution is that the eNB can store more information of the internal state of the MRO algorithm, e.g. reports (RLF indications and HO reports) that was received but not yet taken into account. 

The explicit indicator could for example be an optional IE included the Served Cell Information IE exchanged over X2. 

One example of an implicit indicator is to re-use the ECGI/PCI and always use different ECGI/PCI for different coverage configurations. The drawback of this is that every time the coverage configuration is changed, the PCI/ECGI must be changed, which would impact active mode UEs in the reconfigured cell.

Basically, all three solutions only provide the way to inform all neighbour eNBs with the state information. In order to reasonably evaluate the solution, analysis for each solution is provided as follows:
Solution 1: OAM-based solution

This option enables OAM to trigger the procedure for cell splitting/merging. OAM pre-configures the AAS parameter and the MRO parameters for each cell pair for each cell state. Once one eNB is triggered to implement the cell splitting/ merging, OAM will configure all involved cells with the AAS parameters and the MRO parameters for each cell pair for each cell state. It seems necessary that eNB optimizes the parameters for each state based on the UE report and report optimized results to OAM. Therefore, eNB does not need to store the parameters related to the cell splitting/merging. Naturally, OAM will store the parameters and update it based on the reports from the eNBs. The following benefits can be obtained in this option: no new X2 signalling needs to be added. And eNB does not store the parameters.
Solution 2: Explicit indicator by X2 interface
This option enables eNB to trigger the procedure for cell splitting/cell merging itself based on the loading information. OAM may pre-configure the AAS parameters of each state and inform all involved eNBs. Based on the state information from OAM, eNBs configures and optimize the MRO parameters of each cell pair for each state. eNB need to store all the MRO parameters for each cell pair for each cell state. Once one eNB triggers the implementation of cell splitting or cell merging, explicit indicator is transmitted by X2 interface in advance. Then, sending and receiving cell will restore the MRO parameters for each cell state. The benefits of this option are that eNB can take the fast implementation of the cell splitting /merging according to the loading without the OAM indication.
Solution 3: Implicit indicator by X2 interface
This option uses different ECGI/PCI to differentiate the cell coverage before and after cell splitting/merging. The existing eNB Configuration Update message including Served Cell Information IE can be reused to inform the neighbour eNBs with the ECGI/PCI change. That means the different state is considered as one new cell so that all the UEs served by the original cell are affected. If the UEs are not handed over to neighbour cells, the service interruption may happen. It is a challenge to handover all the UEs to neighbour cells because the implementation of cell splitting may happen in a medium or high load case. Therefore, it is necessary for all the UEs to be handed over to other RAT to keep service continuity. 
In this option, all the UEs that is about to be handed over from neighbour cells are affected because the PCI of the target cell must be changed in the cell splitting/merging case. However, in the option 1 and option 2, only a part of UEs handed over from neighbour cells are affected because the PCI of one target cell is not changed after cell splitting/merging.
This option comes with the large signalling overhead for the two handovers for each UE. More PCI resources need to be reserved compared to the solution1 and solution 2.
2.2 Evaluation on Agreed Criteria
The following criteria (see Table 1) have been agreed in the previous RAN3 meeting. This section analyses three solutions based on the agreed criteria.

Table 1: Evaluation criteria
	Criteria
	Description

	Impact on active mode UEs
	This criterion evaluates the impact on active mode UEs served by a cell modifying its coverage and/or configuration.

	Impact on SON
	This criterion evaluates the impact on SON, i.e. MRO.

	Impact on functionality outside the RAN3 scope
	This criterion evaluates the impact on functionality outside the RAN3 scope, e.g. PCI planning, OTDOA.


Table 2: Evaluation of the solutions for MRO

	Criteria
	Solution 1:OAM-based solution
	Solution 2: Explicit indicator by X2 interface
	Solution 3: Implicit indicator by X2 interface

	Impact on active mode UEs
	Medium

The UEs served by the cell for which the PCI is changed need to be handed over.

Some of the UEs that are about to be handed over from neighbour cells will be affected, such as keeping the multiple handover preparation.
	Medium

Same as solution 1. 

The UEs served by the cell for which the PCI is changed need to be handed over.

Some of the UEs that are about to be handed over from neighbour cells are affected, such as keeping the multiple handover preparation.
	High

All the UEs served by the cell that is about to implement cell splitting/merging need to be handed over.

All the UEs that are about to be handed over from neighbour cells are affected, such as keeping the multiple handover preparation.

	Impact on SON
	MRO issue is resolved.

OAM configures/notifies all the eNBs in advance with the AAS and MRO parameters. Then the legacy signalling, namely ENB CONFIGURATION UPDATE message, is transmitted to the neighbour eNB after finishing cell splitting/merging.
	MRO issue is resolved.

OAM configures/notifies all the eNBs in advance with the AAS parameters. One new IE related to cell state is necessary to be added in the current message such as Served Cell Information IE.
	MRO issue is resolved.

The different ECGI/PCI is used to differentiate the MRO state.

	Impact on functionality outside the RAN3 scope
	Low

The PCI for emerging cell in the splitting case need to be reserved in advance.

Since the power level of RS in the original cell which PCI is unchanged is different, the arriving time is not delayed. Therefore, OTDOA is not affected.
	Low

The PCI for emerging cell in the splitting case need to be reserved in advance.

Since the power level of RS in the original cell which PCI is unchanged is different, the arriving time is not delayed. Therefore, OTDOA is not affected.
	Medium

The PCI for involved cells in the splitting case need to be reserved in advance. Furthermore, the number of PCI depends on the number of MRO state.

Since there are different PCIs for the states, the arriving time will not be affected. Therefore, OTDOA is not affected.


3 Summary
We propose the evaluation table are captured in the TR.
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4.2.2
Impact on MRO
Problem description:

MRO is used to optimise mobility parameters. This optimisation is normally assumed to be done for a static coverage scenario, or at least a scenario with infrequent changes to the coverage. If we introduce the scenario where we change the coverage dynamically for example when we split or merge cells with AAS, this could result in quick and frequent changes to the coverage of the cells. MRO could probably, given enough time, adjust to the new coverage scenario, but during the meantime (while MRO is trying to find the optimal point) the mobility parameters will not be adjusted properly, which may lead to increased mobility failures. 
Solutions:

One solution could to let OAM reconfigure all the mobility parameters of all involved cells at each reconfiguration. This would require that the eNB informs OAM about the MRO state (e.g. the current HO trigger) before the reconfiguration. The benefit is that no new signalling over X2 is needed and the eNB does not need to store any additional information. 

Another solution is to send an indicator to neighbour cells. This indicator can either be an implicit indicator or an explicit indicator. The benefit of this solution is that the eNB can store more information of the internal state of the MRO algorithm, e.g. reports (RLF indications and HO reports) that was received but not yet taken into account. 

The explicit indicator could for example be an optional IE included the Served Cell Information IE exchanged over X2. 

One example of an implicit indicator is to re-use the ECGI/PCI and always use different ECGI/PCI for different coverage configurations. The drawback of this is that every time the coverage configuration is changed, the PCI/ECGI must be changed, which would impact active mode UEs in the reconfigured cell.   

Evaluation:

The main difference between the suggested solutions is whether or not the PCI/ECGI used by the cell that is split shall be reused by one of the new cells created by the split. The criteria used for evaluating are presented below:

Impact on active mode UEs: This criterion evaluates the impact on active mode UEs served by a cell modifying its coverage and/or configuration.

Impact on SON: This criterion evaluates the impact on SON, i.e. MRO.

Impact on functionality outside the RAN3 scope: This criterion evaluates the impact on functionality outside the RAN3 scope, e.g. PCI planning, OTDOA.

Table x: Evaluation of the solutions for MRO

	Criteria
	Solution 1:OAM-based solution
	Solution 2: Explicit indicator by X2 interface
	Solution 3: Implicit indicator by X2 interface

	Impact on active mode UEs
	Medium

The UEs served by the cell for which the PCI is changed need to be handed over.

Some of the UEs that are about to be handed over from neighbour cells will be affected, such as keeping the multiple handover preparation.
	Medium

Same as solution 1. 

The UEs served by the cell for which the PCI is changed need to be handed over.

Some of the UEs that are about to be handed over from neighbour cells are affected, such as keeping the multiple handover preparation.
	High

All the UEs served by the cell that is about to implement cell splitting/merging need to be handed over.

All the UEs that are about to be handed over from neighbour cells are affected, such as keeping the multiple handover preparation.

	Impact on SON
	MRO issue is resolved.

OAM configures/notifies all the eNBs in advance with the AAS and MRO parameters. Then the legacy signalling, namely ENB CONFIGURATION UPDATE message, is transmitted to the neighbour eNB after finishing cell splitting/merging.
	MRO issue is resolved.

OAM configures/notifies all the eNBs in advance with the AAS parameters. One new IE related to cell state is necessary to be added in the current message such as Served Cell Information IE.
	MRO issue is resolved.

The different ECGI/PCI is used to differentiate the MRO state.

	Impact on functionality outside the RAN3 scope
	Low

The PCI for emerging cell in the splitting case need to be reserved in advance.

Since the power level of RS in the original cell which PCI is unchanged is different, the arriving time is not delayed. Therefore, OTDOA is not affected.
	Low

The PCI for emerging cell in the splitting case need to be reserved in advance.

Since the power level of RS in the original cell which PCI is unchanged is different, the arriving time is not delayed. Therefore, OTDOA is not affected.
	Medium

The PCI for involved cells in the splitting case need to be reserved in advance. Furthermore, the number of PCI depends on the number of MRO state.

Since there are different PCIs for the states, the arriving time will not be affected. Therefore, OTDOA is not affected.


-----------------------End of Changes----------------------
