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1   Introduction
During RAN3#85bis RAN3 agreed to a way forward documented in [1]. The way forward captured the following agreements:
1. RAN3 should focus on the work to enable the notification of deployment change according to the agreed requirements and aiming to resolve identified doubts (“FFSes”). The requirements are:

a. Enable informing neighbours about a deployment change due to AAS, if needed

b. Enable dynamic and flexible cell ID management

c. Enable inter-RAT support

In the way forward above it is stated that the information on deployment changes should be signalled to neighbour nodes “if needed”. This paper elaborates on why it may not be needed to signal a change of cell configuration.
2   Discussion
The problem scenario in question is the one where a RAN Node1 (let us deliberately not specify the RAT the node belongs to, for the time being) changes its cell configuration, for example by splitting one cell into two cells, and where the node does not inform another neighbor RAT node of such change of cell configuration. The problem is more accentuated when the Physical Cell Identifier (PCI)  is reused before and after the split.

A neighbor Node2 may therefore trigger mobility towards cells that are no longer active simply because it was not notified of an occurred cell configuration and because it believes that UE reported HO measurements correspond to cells that have been deactivated.

Figure 1 explains this scenario.
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Figure 1: Example of cell configuration change resulting in HO to an inactive cell

In Figure 1, Node 1 (which could be an LTE eNB) applies a cell configuration change and splits Cell1, with PCI1 and ECGI1, into Cell2, with PCI1 and ECGI2, and Cell3, with PCI3 and ECGI3. Node 2 is not informed of such configuration change. It is assumed that Node 2 holds neighbour cell information concerning Node1’s cells. Namely Node2 knows that Cell1 is associated with PCI1and ECGI1, Cell2 is associated with PCI1 and ECGI2 and Cell3 is associated with PCI3 and ECGI3. 
However, the latest cell configuration status Node 2 is aware of is that Cell1 is active. If Node2 receives a measurement report from a served UE1 pointing at PCI1 as a good HO target, Node 2 may trigger an HO message towards the cell with PCI1 that it believes active, i.e. Cell1.

Node1 will therefore receive an HO message towards a cell that is inactive. 
However, Node1 is aware that Cell1 became inactive and was substituted by Cell 2 and Cell3 of which Cell2 maintains PCI1. Therefore it is possible for Node1 to understand that the HO message is targeting an inactive cell because a cell split took place. Nevertheless, such handover can be admitted towards Cell2, which shares the same PCI as the original Cell1. This is because Cell 2 is the only cell using PCI1 that could have been reported by a UE and that replaces at least partially Cell1, which is the target cell in the HO signalling.
Observation1: In case of cell configuration changes and reuse of PCI values before and after the change, the target node can accept an HO Request to a cell with the reused PCI and can accept the UE in the currently active cell 

One condition for Observation 1 to work is that the reuse of the same PCI is performed within the same node. Namely, a single PCI should not be reused across multiple nodes otherwise handovers could be directed towards cells not supported at all by the receiving node. Obviously, the existing principle that a PCI should not be reused within a cell’s neighbourhood shall be maintained.
Proposal1: It is proposed to agree that reuse of the same PCI before and after AAS changes should be applied within one RAN node only (e.g. within one RNC, one eNB) and it should be ensured that a PCI is unique within a cell’s neighbourhood 

Let us now analyse the case of Figure 1 where UE2 reports PCI3 and the corresponding EARFCN as a good handover candidate. It is assumed that Node2 has Cell3’s details stored (i.e. Cell3 is stored as a neighbour cell). 
Even if Node2 is not aware of whether Cell3 is active and replacing Cell1, Node2 can trigger a handover towards Cell3 (PCI3, ECGI3). Unless other issues occur, this handover will succeed because Cell3 is the only cell in the neighbourhood with PCI3, hence there could only be one possible choice on how to construct the handover message.
Observation2: In case of cell configuration changes without reuse of PCI, a source node can trigger a HO procedure towards the cell identified by the reported PCI without the need of notification on whether the cell is active or inactive.

In light of the observations above the following can be concluded:
Conclusion1: provided that HO target cell’s information can be deduced from a PCI reported by a UE via measurement reports, it is always possible to successfully perform handover preparation between serving node and an active HO target cell at target node
3   When is AAS deployment change notification needed 
In Section 2 it was explained that from the point of view of triggering a Handover Preparation procedure and successfully complete there is no strict need to notify neighbouring nodes of an AAS deployment change.
However, an AAS deployment change notification may be needed to improve the robustness of the handover procedure. Two cases should be considered:
1) Intra LTE case: Source and target RAN nodes are eNBs; mobility parameters can be set on a per cell basis

2) Inter RAT case: Source node is an UTRAN RNC or GERAN BSS, target node is an LTE eNB; mobility parameters can be set on a per frequency basis

In case 1) above notification of an AAS deployment change may be needed in order to enable activation of robust mobility parameters settings towards the newly activated/adjusted cells. The latter implies that the deployment change indication should point at a known and recurring configuration for which parameters optimization has been carried out. Namely, in order to allow that an AAS deployment change notification enables activation of optimized mobility parameters, the deployment change should be known and semi-static. The latter is also in line with the assumption that AAS deployment changes shall be validated by the OAM system and therefore cannot be changed in a too dynamic way.

Conclusion2: Notification of an AAS deployment change may be useful for intra LTE mobility, to allow for activation of optimized mobility settings. The latter implies semi-static AAS deployment configurations 
In case 2) above notification of AAS deployment changes may not be needed at all because LTE frequency prioritization implies that fine tuning of per LTE cell mobility parameters is less important (not to mention that LTE cell individual offsets are not even available in GERAN). 

Besides, IRAT signalling should be kept at a minimum in order not to load CN nodes in both source and target RATs. 

Last but not least, an Inter RAT signalling notification of an AAS deployment configuration change would imply an impact on the CN as well. Such impact should be avoided if possible.

Therefore, it can be concluded that the ned of AAS deployment change notifications is not strictly required and may be avoided. It is worth observing that in the case of UTRAN to E-UTRAN mobility towards a newly activated cell reusing the same PCI of a deactivated cell, the UTRAN RNC may trigger ANR measurements if it discovers that the newly activated signal strength does not match previously monitored trends for the deactivated cell. This would provide to the RNC an update on which cell reusing the same PCI is active.

Conclusion3: Notification of an AAS deployment change for Inter RAT cases should be avoided  
4   Conclusions

This paper discussed the scenario where AAS deployment changes are applied and whether notification of such changes is needed. 

The paper explains that in order to enhance robustness ofhandover preparation procedures reuse of PCIs before and after the AAS deployment change shall be done only within one node. It is therefore suggested to agree to the following proposal:

Proposal1: It is proposed to agree that reuse of the same PCI before and after AAS changes should be applied within one RAN node only (e.g. within one RNC, one eNB) and it should be ensured that a PCI is unique within a cell’s neighbourhood 

The paper explains when notification of AAS deployment changes is needed and when it should be omitted. It is proposed to agree to the following conclusions that describe when such notification should be enabled:

Conclusion2: Notification of an AAS deployment change may be useful for intra LTE mobility, to allow for activation of optimized mobility settings. The latter implies semi-static AAS deployment configurations 
Conclusion3: Notification of an AAS deployment change for Inter RAT cases should be avoided  
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