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1. Introduction
The problem of cell splitting/merging impact on MRO had been identified, and corresponding solutions were proposed in TR 37.822. One possible solution is to send an indicator to neighbour cells. This indicator can either be an implicit indicator or an explicit indicator. In last RAN3 meeting, regarding whether or not the PCI/ECGI is reused after cell splitting, the evaluation criteria for the two alternatives were agreed. Based on these criteria, this contribution makes analysis and evaluation on these alternatives for decision in RAN3.
2. Discussion
2.1. Background
The two alternatives of indication to neighbour cells are,

1) explicit indicator  -  introducing an optional IE included the Served Cell Information IE exchanged over X2.
2) implicit indicator - re-use the ECGI/PCI and always use different ECGI/PCI for different coverage configurations.
The agreed evaluation criteria for the solutions are as follows [1],

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.
2.2. Evaluation of two alternative indication
Based on the agreed criteria, the two alternatives are evaluated in the table below.

Table 1:  Evaluation of two alternatives of indication to neighbour cells
	
	Alt 1 explicit indicator
(reuse PCI/ECGI after cell splitting)
	Alt 2 implicit indicator
(use different PCI/ECGI)

	
	
	

	Impact on active mode UEs
	Medium

Only part of active UEs are affected, which need to be transferred to the new cell or another cell.

	High

All the active UE served by the splitting cell are affected, which needs to be transferred to the new cell or another cell.

	Impact on SON
	Medium

For MRO, upon reception of the indication, the neighbour cell adjusts the MRO function with new handover parameters to adapt the coverage change by the cell reusing old PCI/ECGI, and starts the MRO function for the new cell.
For ANR, the AAS eNB is required to maintain two NRTs respectively, one for the cell reusing old PCI/ECGI, and the other for the cell using new PCI/ECGI. And the NRT for the cell reusing old PCI/ECGI may be modified accordingly when configuration changed.

	Medium

For MRO, upon reception of the indication, the neighbour cell starts the MRO function for the new cell, while suspends the MRO function for the disappeared cell.
For ANR, the AAS eNB is required to maintain threes NRTs, one for the ‘old’ cell and two for the two ‘new’ cells, while these three NRTs would be steady and not be affected by the configuration change.

	Impact on functionality outside the RAN3 scope
	Low (impact on PCI planning)
One additional PCI needs to be planned and pre-assigned for the emerging cell at each splitting activity.
Low (impact on OTDOA)
OTDOA configuration may need to be changed when the coverage changed.
	Medium (impact on PCI planning)
Two additional PCIs need to be planned and pre-assigned for the emerging cells at each splitting activity.
Low (impact on OTDOA)
OTDOA configuration may need to be changed when the coverage changed.


3. Proposal
In this contribution, based on the criteria the two alternatives for indication to neighbour cell MRO are analyzed and evaluated, and then it is proposed”
Proposal: RAN3 discusses the above analysis and evaluation, and agrees to capture the following TP into the TR 37.822.
4. References

 [1] R3-132441, Evaluation of solutions for AAS, Huawei
=============================== Text Proposal=============================
4.2.2
Impact on MRO
/* unchanged text omitted */
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.

The evaluation of the solutions is summarized in the Table 4.2.2-1.

Table 4.2.2-1:  Evaluation of two alternatives of indication to neighbour cells
	
	Alt 1 explicit indicator

(reuse PCI/ECGI after cell splitting)
	Alt 2 implicit indicator

(use different PCI/ECGI)

	
	
	

	Impact on active mode UEs
	Medium

Only part of active UEs are affected, which need to be transferred to the new cell or another cell.

	High

All the active UE served by the splitting cell are affected, which needs to be transferred to the new cell or another cell.

	Impact on SON
	Medium

For MRO, upon reception of the indication, the neighbour cell adjusts the MRO function with new handover parameters to adapt the coverage change for the cell reusing old PCI/ECGI, and starts the MRO function for the new cell.
For ANR, the AAS eNB is required to maintain two NRTs respectively, one for the cell reusing old PCI/ECGI, and the other for the cell using new PCI/ECGI. And the NRT for the cell reusing old PCI/ECGI may be modified accordingly when configuration changed.

	Medium

For MRO, upon reception of the indication, of the neighbour cell starts the MRO function for the new cell, while suspends the MRO function for the disappeared cell.
For ANR, the AAS eNB is required to maintain threes NRTs, one for the ‘old’ cell and two for the two ‘new’ cells, while these three NRTs would be steady and not be affected by the configuration change.

	Impact on functionality outside the RAN3 scope
	Low (impact on PCI planning)
One additional PCI needs to be planned and pre-assigned for the emerging cell at each splitting activity.
Low (impact on OTDOA)
OTDOA configuration may need to be changed when the coverage changed.
	Medium (impact on PCI planning)
Two additional PCIs need to be planned and pre-assigned for the emerging cells at each splitting activity.
Low (impact on OTDOA)
OTDOA configuration may need to be changed when the coverage changed.
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