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1 Introduction
During the SON R13 WI discussions, several methods to improve the re-establishment success rate in case of AAS-based reconfiguration were discussed. In the end, however, none was introduced. Therefore, some companies expressed interest to return to the discussion when the TEI agenda item is opened. 
This paper summarises the discussion from the WI phase, lists proposed solutions and raised concerns that blocked the agreement. Based on the achieved insights a proposal for a reasonable way forward is made that may be considered for the improvement of re-establishment.

This document and related CRs were originally submitted to RAN3#89, but not treated.
2 Discussion

2.1 Discussion so far
During the WI phase two main signalling modes were identified [1]:

Scenario 1: All cells are pre-configured with their ECGIs and PCIs at the eNB setup phase (or later, but independently from the AAS reconfigurations), and are known by the neighbouring eNBs. Notification is needed only after a reconfiguration is executed.
Scenario 2: PCIs are allocated only for active cells, so they are created dynamically when they are about to be activated and deleted after deactivation. The neighbours do not have any information about the cells that may be activated, but have not been yet. Hence, two notifications must be sent: before and after a reconfiguration. 

The solution introduced at RAN3#88 [2] allows to implement both modes. Also, both modes enable self-learning of the deployment details and using this information to prepare alternative targets. The difference is that in Scenario 2 the multiple cell preparation is limited to the reconfiguration event only (i.e. to the time between the two notifications), while for Scenario 1 in its basic form requires multiple preparation for all handovers towards cell served by a different eNB all the time, since deployment change cannot anticipated. This drawback opened a discussion on the re-establishment enhancement for Scenario 1 that had two main threads:
· Limiting the multiple preparation to the reconfiguration moment only, like it is possible in Scenario 2;

· Avoiding the MRO-like learning phase by providing information on alternative targets replacing the changing cell to neighbours;

As mentioned in the Introduction section, due to lack of time for further clarifying discussions, no solution was agreed, even though some of them might be acceptable. The table below summarises arguments have been identified in the WI phase (please note, the arguments apply to the Scenario 1 only!).

	No.
	Method
	Description
	Concerns

	1
	Direct information about cell replacement (“parent-child” relation information)
	It assumes that a cell or a list of cells is provided for each cell that is about to be deactivated. That list defines the cells that will replace the deactivated cell and therefore should be prepared for re-establishment.
	Does not support cell shaping;

Requires planning;
Does not limit the multiple-preparation time;

	2
	A code-based algorithm to identify overlapping cells
or

A direct list of cells
	It assumes that a code is associated with each served cell and that eNBs exchange the information about codes at the cell activation phase. Cells with matching codes are assumed to be overlapping.

Instead of the code, a list of alternative target cells is exchanged at cell activation
	Requires planning;
Does not limit the multiple-preparation time;

	3
	A “planned” flag in the notification
	A flag is added to the reconfiguration notification. The flag, if present, indicates the change is “planned” only. Only once it is confirmed with another message, it can be considered as executed.
	Coordination between planned and executed change is unclear;
Does not enable avoiding the learning phase


Cell shaping use case must definitely be supported in the solution, so the first proposal was practically ruled out already during the WI phase. However, concerns to other proposals seem rather subjective. It is a bit surprising to consider the need to configure the overlapping cells as a problem. In principle, the list would be similar to the neighbour cell list, which has always been planned and pre-configured. And similarly to the neighbour lists and the ANR support, the overlapping can be modified at the operational phase if some errors are detected. After all, it is not about precise coverage information, but a binary declaration: can one cell substitute another as a HO target or cannot? 
The “planned” flag was proposed at the very last meeting and therefore there was little time to consider it properly. As it turned out, there are different opinions how the flag is to be treated at the receiver and what would be a trigger to clear the stored information. However, it is rather clear there was no technical show-stopper, it was a matter of time to agree the details. However, in the light of the discussion, one may ask if the benefit of limiting multiple cell preparation pays off the discovered implementation complications (storing and deleting the information, management of notifications, understanding of the flag if used in combination with scenario 2). Also, the actual implementation of the idea could have been suboptimal.
2.2 Proposal for the way forward
As discussed above, the arguments against solutions requiring overlapping planning are weak, while benefits of the flag alone are questionable when the complications it introduces are taken into account, too. Therefore, there are two possible ways forward:
1) Merging the re-establishment enhancement solutions so that the final method offers more benefits than currently discussed flag; or

2) Agreeing that in Scenario 1 re-establishment does not really require further optimisation (after all, multiple preparation and context fetch can do the job) and only correcting stage-2 to reflect the fact that in Scenario 2 re-establishment may be effectively limited.

The combination of the solutions could be based on the code-based overlapping information exchanged together with served cell information and the “planned” flag. This way, if in given implementation the burden of managing the “planned” notifications is too high, the solution still offers optimisation. In order to deal with possible planning errors, the solution can be backed up with KPI information to OAM about detected errors in the configuration of overlapping cells.
In case there are several different proposals for the solution, it is also possible to agree the clarification and to discuss possible enhancements later.

3 Summary
In this paper, we have recalled the proposals and arguments used in the discussion on re-establishment enhancement for AAS reconfiguration. We would like RAN3 to consider stage-2 clarification first [5], and then possibly the new solution [3,4].
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