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1
Introduction

This document provides an analysis of the solutions presented in R3-152012 and R3-152003. Such analysis is based on the latest discussions taken at RAN3-88. A way forward is proposed, which relies on solutions already presented at the conclusion of the WI on SON for AAS.
2
Discussion

In R3-152012 a solution is proposed that addressed a problem described as follows:
“The problem to be solved: if the cell selected as a target is split, merged or reshaped, a successful re-establishment in the cell that provides coverage should be assured. The source should prepare not only the target, but also its possible coverage replacement.”

Therefore the proposed solution is to prepare all the cells that may replace the original cell affected by an AAS change. The latter is an inefficient way of selecting re-establishment cells because out of the new cells replacing an old cell it is very likely that only one will neighbour the handover source cell of a neighbouring eNB. This is explained in Figure 1.


[image: image1.emf] Cell1b  Cell1c

 Cell1a

eNB1

Cell2a

eNB2

eNB1

Cell2a

eNB2

Cell1c is the only direct neighbour of Cell2a and it 

should be prepared as re-establishment cell. Cell1b is 

not a neighbour of Cell2a and should not be 

prepared as re-establishment cell


Figure1: example of vertical sectorisation. It is unnecessary to prepare split cells that are not neighbouring the HO source cell.

It can be seen in Figure 1 that Cell1a is split into Cell1b and Cell1c by means of vertical sectorisation, which is eligibly the most common and useful way of splitting cells. The solution proposed in R3-152012 describes that, when a UE is handed over from Cell2a to Cell1a, both cell1b and Cell1c shall be prepared. However, it is evident that Cell1c is not neighbouring Cell2a and therefore it is very unlikely that it might constitute a handover target for the UE.
Observation 1: The solution in R3-152012 claims to have an advantage in identifying the minimum number of cells that should be prepared for re-establishment. However, the solution systematically prepares cells that are not potential handover targets and that shall not be prepared.
R3-152012 also runs an analysis of solution B, described as follows:

c) Cell Deployment Status Indicator IE is added to eNB Configuration Update message to indicate the information contained in the Coverage Modification List IE referring to a potential future configuration or current configuration.
The points against this solution are as follows:

1) For scenario 1, there is no pre-notification. So the solution is only applicable for scenario 2. For scenario 2, eNB2 can already know the message is pre-notification or after-notification according to the “Cell Coverage State” IE. I.e. if the received cell coverage state for one cell is the same as what eNB2 saves for this cell, it is pre-notification. Otherwise, it is after-notification. If eNB2 doesn't have the cell information (the cell is inactive obviously) and eNB2 receives the cell information indicated as inactive, it means this is a pre-notification. The new IE doesn’t provide more information
2) This solution is based on per eNB filtering. Scenario 2 already provide per eNB filtering information. For example, eNB1 is in configuration 1. Before the eNB1 changes to configuration 2, eNB1 sends eNB configuration Update message to eNB2. The Coverage Modification List includes:

ECGI E, inactive; ECGI F inactive; ECGI Y inactive, ECGI Z inactive

Without the additional indicator, eNB2 can prepare cell E, F, Y and Z when there is handover to a cell in eNB1. From filtering point of view, the “indicator approach” doesn’t achieve more

3) When the eNB2 prepare a handover to any cell in eNB1, eNB2 would need to prepare cell D, cell E, cell Y and Cell Z. Even if for those target cells that has no overlapping coverage with cell D, cell E, cell Y and Cell Z. In reality, reestablishment information for cell E, cell F, Cell Y and Cell Z information is not needed when handover to cell A. Reestablishment information for Cell Y and Cell Z information is not needed as well when handover to cell D. With the “indicator approach”, the eNB2 doesn’t know such kind of information
To respond to the above points it can be mentioned that:

· Response to 1): rather than relying on implementation specific ways of indicating whether an indication refers to a potential action or a current state, solution c) proposes a way to unequivocally understand whether an action is to be taken or has been taken already. It should be reminded that solution c) was designed during the RAN3-88 meeting together with companies that wished to have the possibility of preparing re-establishment cells, so it should be interpreted as a step to make such function more interoperable. It should also be highlighted that the current standard does not mandate that the information in the notification is interpreted as in R3-152012 for the purpose of indicating pre or post notifications.

· Response to 2): The current eNB Configuration Update states the configuration that was enabled by the sending eNB. The standard does not mandate any further interpretation of the information in the Coverage Modification List. Therefore the technique presented in point 2) of R3-152012 is purely implementation specific and may not be interoperable.
· Response to 3) The solution based on the “Cell Deployment Status Indicator” allows to unequivocally inform eNB2 that the configuration signalled is potentially going to occur and it leaves to eNB2 selection of re-establishment cells out of the new cells that are going to be activated. eNB2 is the best node to select re-establishment cells because it knows neighbour relations with its own served cells.

It should be further pointed out that according to the solution in R3-152012 eNB2, receiving the notification, is assumed to prepare all the cells replacing the old cells. A source eNB receiving notification of a potential change does not have to blindly prepare all the cells that will become active. The source eNB will learn with time which cells are neighbours of the source cell and it can prepare only the cells that are about to be activated and that are neighbouring the source cell. 
Note that SON is based on self-learning (see ANR, MRO, MLB,…), so it is perfectly plausible that this solution relies on a learning time for the eNB to find out about neighbouring cells.

With regards to R3-152003, the paper proposes a solution based on bit string encoding where the bit string indicates geographical areas covered by each cell. 
This solution seems to be rather complex because of the following:

· There is the need to define static coverage areas and to ensure that a cell covers an exact subset of those areas. This is challenging because cell coverage can change dynamically either on purpose or due to propagation conditions. With such changes it seems that the mapping of coverage areas per cell needs to be re-defined, which is quite burdensome.

· Each eNB needs to be configured with the same understanding of coverage areas and with indexes per cell that map each cell to a set of coverage areas. This also seems to be quite burdensome.

Observation 2: The solution in R3-152003 faces the challenges of ensuring consistent mapping between cell coverage and pre-defined geographical areas. Also, the solution is subject to a complex way of configuring eNBs with the information needed
3
Way Forward

It is proposed to take the solution described in R3-151249 as the reference solution to address Scenario 2 of SON for AAS. This solution was the result of discussions during RAN3-88 and was agreeable by a number of companies as the solution that could cover scenario 2 in a simple and yet interoperable way.

The solution in R3-151249 indeed provides the possibility to:

· Indicate whether an AAS change is potential, i.e. about to be applied, by sending an eNB Configuration Update with the Cell Deployment Status Indicator set to “Potential”
· Confirm whether the AAS change previously indicated as potential has been applied, by sending a subsequent eNB Configuration Update with the Cell Deployment Status Indicator set to “Current”

· Cancel previously indicated potential changes and state the current settings by sending an eNB Configuration Update not including the Cell Deployment Status Indicator IE

Revisited CRs describing such solution have been embedded in this document.

Proposal: it is proposed to agree to the embedded CRs in order to address the re-establishment problem in SON for AAS

4
Conclusion
This paper provides comments on R3-152012 and R3-152003. The following observations and proposals were presented:
Observation 1: The solution in R3-152012 claims to have an advantage in identifying the minimum number of cells that should be prepared for re-establishment. However, the solution systematically prepares cells that are not potential handover targets and that shall not be prepared.
Observation 2: The solution in R3-152003 faces the challenges of ensuring consistent mapping between cell coverage and pre-defined geographical areas. Also, the solution is subject to a complex way of configuring eNBs with the information needed

Proposal: it is proposed to agree to the embedded CRs in order to address the re-establishment problem in SON for AAS
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