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1   Introduction
During RAN3#87 a discussion on the need of AAS change notification across different RATs was started. A first agreement was taken, as quoted below:
I-RAT GERAN case does not need notification

This paper discusses the case of AAS configuration change notifications between UTRAN and E-UTRAN.
2   Discussion on the timing of AAS notification

An AAS cell configuration change notification is a signalling message that notifies a peer node of a change in the cell deployment supported by the sending node. 
In [1] it was explained that one of the purposes of sending such notification could be to avoid mobility failures due to a sudden change of the mobility target cell configuration (e.g. deactivation of the target cell). It is further specified in [1] that a mobility failure due to a missing AAS change configuration notification would only happen if “the AAS change is applied after the HO preparation is completed and before the RRC Connection Reconfiguration is received by the target eNB and when the new available cell has a PCI different from the target cell’s PCI”
However, such mobility failures could only be avoided if the exact timing of the AAS change is known to the mobility source node. This cannot be achieved in Inter RAT cases such as E-UTRAN-UTRAN given that lack of inter RAT synchronization and unpredictable Inter RAT signalling delays would imply that a common time for E-UTRAN and UTRAN for AAS change events cannot be achieved.
Moreover, mobility between E-UTRAN and UTRAN is relatively infrequent, given the E-UTRAN frequency prioritization that is likely applied. As a consequence a mobility failure triggered by an AAS change applied after the HO preparation between an eNB and an RNC is completed and before the RRC Connection Reconfiguration is received by the target eNB is an unlikely event that anyhow cannot be resolved by AAS configuration change notifications.

Conclusion1: UTRAN to E-UTRAN mobility failures due to AAS cell configuration changes in E-UTRAN are unlikely events and cannot be prevented by means of AAS cell configuration change notifications
As already mentioned in [1] the mobility failures discussed above can be mitigated in a number of ways.

First of all, it shall be mentioned that if an AAS cell configuration change is such that the target cell and new cell available to the UE after the AAS change share the same PCI as well as the same access configuration (e.g. same RACH resources) , it is possible for the UE to connect to the new available cell. The latter is explained in Figure 1.
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Figure 1: Example of successful handover to newly established cell with same PCI as target cell

Indeed, by maintaining the same PCI between deactivated target cell and new cell available at the time of RRC Connectio Reconfiguration, the new cell appears the same from an L1 point of view to the UE. Whether the HO can be successfully completed is a matter of implementation at target eNB. 
Namely, the target eNB is aware that an AAS cell configuration change was applied after successful completion of handover preparation with a source RNC and that the target eNB cell has been deactivated. Therefore, the eNB may, as a matter of implementation, admit the UE during handover execution provided that the cell the UE tries to access shares the same PCI as the original target cell.
In an Inter RAT mobility scenario such as the E-UTRAN-UTRAN case, this configuration is quite plausible because a handover from UTRAN to E-UTRAN would normally happen when E-UTRAN coverage becomes available. Therefore, in order to overcome the problem of mobility failures due to AAS cell configuration changes one mechanism that could be adopted is to ensure that the “entry” cells to the E-UTRAN coverage (namely the first cells a UE would encounter when moving from a different RAT to LTE) would keep the same PCI before and after AAS cell configuration changes.
Conclusion 2: Failures due to AAS cell configuration changes during inter RAT mobility towards E-UTRAN can be avoided by maintaining the PCI of the “entry” cells to the E-UTRAN coverage unchanged before and after AAS configuration changes
A second way to mitigate the effects of mobility failures due to AAS configuration changes is to prepare multiple cells at target eNB so that the UE can successfully re-establish to a cell replacing the original target cell. 
The latter could be simply achieved by enabling a mapping between cells and coverage areas. Such mapping could be deduced by the RNC by monitoring different cycles of AAS cell configuration changes. The RNC would therefore prepare all the cells that are believed to possibly be active in a given target cell area.
Note that such extra preparations would result in virtually no wastage of resources given that the extra cells to be prepared would be inactive for at least part of the handover process.
Conclusion 3: By allowing multiple cell preparation including the inactive cells that could cover the target cell area a UE can successfully re-establish to a newly activated cell replacing the target cell
It shall be mentioned that an AAS change notification would reduce the time needed for the source RAT to adopt optimised mobility settings towards the newly established cells. 

However, such optimisation can be enabled as soon as UE measurements reporting newly activated target E-UTRAN cells are received. Namely, if a cell A with PCIA is split into two cells, Cell B with PCI B and Cell C with PCI C, the serving RNC can enable optimised mobility parameters towards active target cells as soon as the UE reports the PCIs of the newly activated CellB and CellC.
In case PCIs are reused and assuming the cells reusing PCIs are the E-UTRAN coverage “entry” cells, the mobility parameters from UTRAN to E-UTRAN would not necessarily change when the cells reusing PCIs are swapped. In case an RNC wanted to unequivocally identify the target E-UTRAN cell reusing the PCI of other inactive cells, the RNC could trigger SIB reading measurements and understand the target identity and the optimised mobility settings towards it.

What needs to be pointed out with regards to Inter RAT AAS cell configuration change notifications is that such signalling may be very expensive. 
Indeed, AAS cell configuration changes may be relatively frequent (although they should not be too frequent to allow for system convergence). Such relatively high number of configuration changes would result in Inter RAT signalling via the CN. The latter would impact CN nodes such as the MME and SGSN and increase their cost per bit. 
In light of the discussion above, which reveals that Inter RAT AAS cell configuration change notifications would not bring considerable benefits, it can be concluded that such notifications can be avoided so not to incur in impacts on the CN.
Proposal: Inter RAT AAS cell configuration change notifications do not bring considerable benefits to system performance and would incur in CN impacts and increased cost per bit. It is proposed not to adopt such signalling notifications
3   Conclusion 
In this paper the problem of Inter RAT AAS cell configuration change notifications has been tackled. The paper revealed that mobility failure avoidance and optimization settings between UTRAN and E-UTRAN can be achieved without any Inter RAT notifications. 

Moreover, the paper explained that such notifications might imply relatively high Inter RAT signalling with consequent impact on CN nodes such as SGSN and MME and relative increases in their cost per bit.

The following conclusions were drawn:

Conclusion1: UTRAN to E-UTRAN mobility failures due to AAS cell configuration changes in E-UTRAN are unlikely events and cannot be prevented by means of AAS cell configuration change notifications
Conclusion 2: Failures due to AAS cell configuration changes during inter RAT mobility towards E-UTRAN can be avoided by maintaining the PCI of the “entry” cells to the E-UTRAN coverage unchanged before and after AAS configuration changes

Conclusion 3: By allowing multiple cell preparation including the inactive cells that could cover the target cell area a UE can successfully re-establish to a newly activated cell replacing the target cell

And the following is proposed for agreement:

Proposal: Inter RAT AAS cell configuration change notifications do not bring considerable benefits to system performance and would incur in CN impacts and increased cost per bit. It is proposed not to adopt such signalling notifications
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