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Discussion
1. Introduction
In RAN3 #81bis meeting, two options to notify about the planned cell splitting / cell merging were agreed as below, [1].

a.
Direct notification: Multiple states can be configured to a cell with changeable cell border according to the coverage of the cell with an explicit indication. 

b.
Notification by OAM: for the case when OAM is coordinating the state change, the OAM can configure all eNBs with the correct state.

This contribution focuses on detailed direct notification methods.
2. Discussion
2.1 Direct notification about cell splitting and merging
Direct notification could be categorized into two groups, proactive and reactive methods.
· Proactive methods: Prevent neighbour cell UEs from proceeding inbound handovers until the cell splitting or merging procedure is completed.
· Reactive methods: Keep a neighbour cell UE trying the inbound handover staying the neighbour cell during the period of cell splitting or merging procedure.
Whereas proactive methods prevent inbound handover attempts of neighbour UEs, reactive methods interrupt the handover procedure for each UE requesting handover toward the cell to be split or merged.
The benefit of proactive methods is to reduce unnecessary signalling by preventing handover attempts that may result in connection failures with one notification. On the other hand, though reactive methods cause signalling overhead to stop the handover procedure of every single incoming UE, they can make eNB possible to selectively accept handover requests in consideration of the environmental conditions of UEs.
For example, when the eNB planning to split its cell receives the HANDOVER REQUEST message, it is able to predict which split cell the UE will move to after splitting the cell based on the UE’s measurement report in the RRC container. If the cell ID of the predicted target split cell will be same as the original cell ID before splitting the cell, the handover request would be allowable, i.e. the UE will be able to complete the handover procedure without failure. UE1 of Fig. 1 is the case. Meanwhile, because UE2 could be predicted to move to the cellE area, its handover procedure is stopped until the cell splitting is completed.
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Fig. 1 Handover toward the cell to be split

Based on the explanation above, we provide the text proposal containing detailed procedures for the proactive method and the reactive methods. 
2.2 Text Proposal
/*********** Start of modification ***********/
4.2.1
Connection failures due to cell splitting/merging

Problem description:

/***** Text omitted *****/
b)
Incoming handover failure and consequent re-establishment failure


Handover preparation may be triggered by a neighboring eNB to the cell to be split/merged before the cell splitting/merging action. When the UE tries to access the target cell, the target cell may have changed due to cell splitting/merging. This handover may fail due to unsuccessful access. Soon the UE attempts to re-establish the connection in the best cell, it would fail due to lack of re-establishment information for this cell.

Solutions:

/***** Text omitted *****/
If a handover has been triggered (measurement event reported) before deployment change of the target cell and the handover execution (RRCConnectionReconfig + RACH attempt) occurs after the deployment change, the handover may fail. In order to minimise the risk of preparing a HO to a non-existing cell, the neighbour may be notified about the deployment change in advance. Therefore the solution for (b) is:

3)
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: Multiple states can be configured to a cell with changeable cell border according to the coverage of the cell with an explicit indication. 
i. Proactive methods:

A. eNB configuration update before cell splitting/merging: 
Before an eNB initiates cell splitting/merging, it informs neighbor eNBs that its cell(s) will be split/merged via the eNB CONFIGURATION UPDATE message.
ii. Reactive methods:

A. HO preparation failure for incoming HOs: 
If, when an eNB is initiating or executing its cell splitting/merging, it receives the HANDOVER REQUEST message targeting the cell(s) from its neighbouring eNB, the eNB sends the neighbouring eNB the HANDOVER PREPARATION FAILURE message with the Cause that informs the target cell is on the cell splitting/merging initiation or execution. After receiving the HANDOVER PREPARATION FAILURE message, the neighbouring eNB waits for a certain time as detecting the target cell’s status and sends the HANDOVER REQUEST message to the eNB again. If the cell splitting/merging is completed the eNB executes the conventional handover procedure, and if not the eNB sends the neighbouring eNB the HANDOVER PREPARATION FAILURE message again.
B. HO allowance with cell splitting/merging indication: 
If, when an eNB is initiating or executing its cell splitting/merging, it receives the HANDOVER REQUEST message targeting the cell(s) from its neighbouring eNB, the eNB sends the neighbouring eNB the HANDOVER REQUEST ACKNOWLEDGE message, which contains a timer value and the new cell ID to be assigned to the target cell after the splitting/merging completion. The neighbouring eNB that receives the HANDOVER REQUEST ACKNOWLEDGE message waits for the duration of the timer value and then executes the rest of handover procedure, such as handover command to the UE, toward the target cell having the new cell ID.
b.
Notification by OAM: for the case when OAM is coordinating the state change, the OAM can configure all eNBs with the correct state.
/*********** End of modification ***********/
3. Conclusion
We propose RAN3 to add the text proposal above for the AAS connection failure problem in TR 37.822.
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