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Discussion
1 Introduction
At RAN3 #86 meeting, it was decided to rule out the LTE toward GERAN notification. Here, we analyse the need for LTE toward UMTS notification.
2 Discussion

2.1 Principles

The notification has been considered as a way to address two issues identified during the SI phase:
· Incoming HO may fail if the target cell is reconfigured before the HO is completed;

· MRO may need to be informed about changed deployment in order to maintain the right context.

At RAN3 #86 meeting, the first point was addressed. It was discussed, that in inter-RAT environment there is no connected mode re-establishment, the HO must succeed in order to keep connection continuity. If it fails, NAS recovery must be activated. Therefore, the incentive to avoid reconfiguration in between HO request and HO completion is higher than in intra-LTE case. Also, it may be expected that the arrival rate for inter-RAT HOs will be lower thus allowing for gaps when reconfiguration may be executed without affecting incoming HOs.

Observation 1: Failures of incoming HOs may be avoided in the same way as in case of intra-LTE case, i.e. by postponing AAS reconfiguration. In contrary to intra-LTE, in case of inter-RAT this may be much easier to execute even at high load.

Therefore, the only purpose for inter-RAT notification is MRO enhancement (this fully justifies the decision that the notification toward GSM is not needed: MRO is not implemented there).Among the addressed inter-RAT mobility issues that originate in UMTS, the inter-RAT MRO can detect too early HOs toward LTE. Such failure may be corrected by changing thresholds toward given LTE cell, or own quality thresholds. Since the latter is assumed to be stable (3G coverage has been assumed to be mature), the primary object of MRO correction is likely to be the threshold toward LTE.
If the threshold is set globally for all LTE cells, the MRO may not care about deployment changes at LTE, as long as the coverage of LTE does not change. The coverage may change, however, if the coverage edge cell at LTE applies cell shaping. 
If the thresholds at UMTS is set per LTE cell (if even possible – 3G RRC is unclear in this respect), the UMTS must be notified in order to know the same configuration is to be applied to the cell that replaced the reconfigured one. Therefore, the RNC must know which deployment is active after the reconfiguration. I must also know what that deployment is – which cells are active there, and which are not.
This forms therefore the framework for the inter-RAT notification solution: it must provide at least notification of coverage change; at the best, it may need to offer the same functions as the intra-LTE solution (though without the part needed for re-establishment enhancement): association of cells to deployment configuration and a notification which configuration is active at the moment.
Inter-RAT signaling is RIM-based and RIM is supposed to be used lightly. Transferring to RIM all the functionality considered for intra-LTE, in particular deployment description (list of served cells with mapping between deployment configurations and cells), may therefore be too burdensome. For this reason we consider such functionality as not advisable for inter-RAT notification.

Proposal 1: In order to maintain the inter-RAT MRO in context of dynamic deployment changes on LTE sideRIM signaling reasonably is limited, It is not advisable to enable announcing all served cells and their mappings to configured deployments.

If the inter-RAT MRO that deals with too early HOs from UMTS is not directly informed about deployment, it does not mean it is left in the dark. After all, now, it is supposed to learn the inter-RAT environment based on the existing ANR functionality and pre-configured OAM information. And this will work also in case of changing deployment. However, as discussed earlier, MRO needs time to adjust to the situation. So, in order to avoid situations when the deployment changed, but 3G mobility settings are still adjusted according to the old deployment, the information that the LTE deployment was reconfigured must be provided to RNC. This may then serve as a trigger for the inter-RAT MRO to start building the new statistics base for adjustments.
It has also been mentioned that OAM may provide information on LTE deployments to the RNC. This is easily possible, because it is assumed the LTE deployment configurations are under OAM supervision – likely pre-planned and configured at LTE side. Therefore, the same information may also be provided to RNC. However, to enable RNC to use this knowledge, the notification from LTE must contain the reference to one of the preconfigured deployments. 
Such reference, be it deployment information, will also help MRO: once it adjusts given deployment to minimize mobility issues, it will be able to return to this information once this deployment is again activated. 

Proposal 2: At least, the notification about a deployment reconfiguration should be signaled over RIM. The notification should contain some deployment information, so that possible OAM information can be used (and MRO operation optimized).
It may also be left up to OAM configuration if signaling each and every deployment reconfiguration is necessary from LTE. As mentioned above, in some scenarios (e.g. when mobility settings are per LTE coverage, not per cell) some reconfigurations at LTE are irrelevant for the 3G-related inter-RAT MRO. Therefore, it should be up to the configuration of given network to decide which reconfigurations are to be notified.

2.2 Implementation

An indication like the one proposed above, i.e. RIM-based, bears some similarity to existing indication of a cell state for Energy Saving purpose. The latter is also sent when deployment is modified, that modification concerns cells switching on/off. Moreover, the way the ES indication is implemented allows for signalling several cells to be switched on/off, which makes it even better tailored for AAS purposes. This could therefore be extended toward the AAS inter-RAT notification, if the deployment information and a code point for cell reshaping are added (the latter is particularly relevant in inter-RAT, when the mobility toward LTE is not cell-, but RAT-specific). To enable differentiation between ES and AAS-based changes, a cause could be useful, too.
One problem though is the name of the indication: it refers to the ES only. If this remains as it is, it is almost sure source of confusion in future. Therefore, there are two options:

1) Either the new SON RIM container is extended with one more procedure, this time for AAS-purpose, which will be a copy of the ES one (with extensions);

2) Or the Rel.11 ES procedure is extended to enable informing about AAS-related reconfigurations and its name modified.

The latter may be considered non-backward compatible, even though signalling-wise it is. However, benefits of reusing the existing signalling are significant: duplication of procedures can be avoided, the same signalling can be used for both, ES and AAS changes, which limits the RIM signalling. We would like therefore to ask RAN3 to consider the 2nd option for the implementation.
3 Summary
In this paper, we have reviewed the impact of AAS reconfigurations on inter-RAT MRO for incoming inter-RAT handovers from 3G and other inter-RAT related SON procedure (ANR in particular). Based on that review, we concluded that the notification from LTE about deployment changes is needed and that it should contain deployment information. It was also concluded that RIM-based information exchange on deployment configurations is not favourable in all cases. This allowed us to formulate two proposals:
1) In order to maintain the inter-RAT ANR within the frames that were defined for this functionality it is not advisable to enable announcing all served cells and their mappings to configured deployments.
2) At least, the notification about a deployment reconfiguration should be signaled over RIM. The notification should contain some deployment information, so that possible OAM information can be used (and MRO operation optimized).
Based on these proposals, a CR is proposed [1].
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