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1. Introduction
In RAN3 #83 meeting, some additional evaluation criteria were proposed [1] for solutions for Problem b) Incoming handover failure and consequent re-establishment failure due to cell splitting/merging. Based on these criteria, this contribution makes analysis and evaluation on the two methods for the problem of handover failure and re-establishment failure.
2. Discussion
2.1. Background
The proposed solution for the problem (b) under section 4.2.1 is
4.
With the pre-condition that cell splitting / cell merging is under the supervision and validation of OAM, the neighbour eNBs of the eNB controlling the cell to be split / merged are notified about the planned deployment change in advance. There are two options for the notification: 

a.
Direct notification: X2 message is used to inform neighbours about the cell split/merge

b.
Notification by OAM: OAM can inform neighbour eNBs about the split/merge.
According to the proposals from [1], the following criteria to evaluate the two options could be adopted.

Time delay for indication: This criterion evaluates how soon the neighbour of the eNB operating cell splitting/merging can receive the indication after cell splitting/merging initiation.

Possibility of misindication: This criterion evaluates coincidence between the indication and the actual operation of cell, i.e. splitting/merging or no change.

Each criterion above evaluates for two cases:

1.   OAM’s initiation of cell splitting/merging,

2.   eNB’s initiation of cell splitting/merging.
According to the discussion on last meeting, the criteria and evaluation outcome in 4.2.2 for explicit indicator may also be applied for this problem. Hereby, this paper makes evaluation just based on the two additional criteria. 
2.2. Evaluation of the solutions
Based on the above criteria, the two options of solution 4 are evaluated in the table below.

Table 1:  Evaluation of two options to notification
	
	Time delay for indication
	Possibility of misindication

	
	OAM’s initiation of cell splitting/merging
	eNB’s initiation of cell splitting/merging
	OAM’s initiation of cell splitting/merging
	eNB’s initiation of cell splitting/merging

	Indication via X2
	Upon reception of command from OAM, the eNB could notify the neighbour eNBs. Thus the time delay between AAS operation and notification is very low.
	The eNB could notify the neighbour eNBs at the same time of splitting/merging initiation or in advance, and the time delay is very low.
	Only when the splitting/merging action fails, the indication would mislead neighbour eNB.
	Only when the splitting/merging action fails, the indication would mislead neighbour eNB.

	Indication via OAM
	The time delay is unpredictable and may not be low because OAM management interface is non real-time.
	When the eNB initiates cell splitting/merging, it should inform the OAM firstly, and then OAM notifies the neighbour eNBs. 

The time delay is unpredictable and may not be low.
	When the target cell is in the status where it cannot splitting/merging the cell instantly or when the splitting/merging action fails, the indication would mislead neighbour eNB.
	Only when the splitting/merging action fails, the indication would mislead neighbour eNB.


3. Proposal
In this contribution, based on the criteria proposed in last meeting, the two options for notification to neighbour eNBs 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.
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=============================== Text Proposal=============================
4.2.1
Connection failures due to cell splitting/merging

/* unchanged text omitted */
Evaluation:

For the evaluation of these two solutions, the criteria in the section 4.2.2, which are adopted for the problem AAS-based deployment impact on SON, can also apply. And the evaluation outcome for the explicit indicator would also apply to the direct notification via X2. 

The following additional criteria may also be adopted,

Time delay for indication: This criterion evaluates how soon the neighbour of the eNB operating cell splitting/merging can receive the indication after cell splitting/merging initiation.

Possibility of misindication: This criterion evaluates coincidence between the indication and the actual operation of cell, i.e. splitting/merging or no change.

Each criterion above evaluates for two cases:

1.   OAM’s initiation of cell splitting/merging,

2.   eNB’s initiation of cell splitting/merging.
Based on the additional criteria, the two options of solution 4 are evaluated in the table below.

Table 4.2.1-X:  Evaluation of two options to notification 
	
	Time delay for indication
	Possibility of misindication

	
	OAM’s initiation of cell splitting/merging
	eNB’s initiation of cell splitting/merging
	OAM’s initiation of cell splitting/merging
	eNB’s initiation of cell splitting/merging

	Indication via X2
	Upon reception of command from OAM, the eNB could notify the neighbour eNBs. Thus the time delay between AAS operation and notification is very low.
	The eNB could notify the neighbour eNBs at the same time of splitting/merging initiation or in advance, and the time delay could be negligible.
	Only when the splitting/merging action fails, the indication would mislead neighbour eNB.
	Only when the splitting/merging action fails, the indication would mislead neighbour eNB.

	Indication via OAM
	The time delay is unpredictable and may not be low because OAM management interface is non real-time.
	When the eNB initiates cell splitting/merging, it should inform the OAM firstly, and then OAM notifies the neighbour eNBs. 

The time delay is unpredictable and may not be low.
	When the target cell is in the status where it cannot splitting/merging the cell instantly or when the splitting/merging action fails, the indication would mislead neighbour eNB.
	Only when the splitting/merging action fails, the indication would mislead neighbour eNB.
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