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1
Introduction
This paper proposes updates relative to the evaluation of impacts of cell split/merge scenarios on MRO.
2
Discussion
Solutions for MRO impact are summarized  in TR 37.822 [1] as follows:
1.
OAM-based reconfiguration

2.
Indicator about deployment change

a.
Explicit indicator: X2-based signalling

b.
Implicit indicator: change of existing configuration parameters implicitly indicating deployment change

In the evaluation table (not agreed at RAN3#83), the TR also suggests that both solution 1 and 2a are based on context switching, similar to an introduction of cell states (TR 37.822: "OAM must store and exchange SON context with eNBs", "The explicit X2AP indicator is meant to mitigate impact on MRO by enabling local switching of SON contexts."). 
Such clarification is not provided for solution 2b, and in the TP below we propose to clarify that the implicit indicator corresponds to cell switch-off/on.
Proposal 1: Clarify that the implicit indicator corresponds to cell switch-off/on.

The intention behind the context switching techniques in the solutions 1 and 2a is, in our understanding, to minimize protocol and implementation impacts of what is in reality an introduction of cell states (TR 37.822: "the eNB can store more information of the internal state of the MRO algorithm"). However context switching techniques also have a few inconvenients, and in our case those will depend on the chosen solution (1 or 2a). In case of solution 1 the handling of delayed UE RLF Reports will require particular attention because the deactivated contexts will not be available in the eNB (the contexts will be transferred to and store by OAM).

Proposal 2: Clarify that in case of solution 1 the handling of delayed UE RLF Reports will require particular attention.

Also in case of solution 2a the ECGIs/PCIs of UE RLF Reports will not contain cell state information, and may hence be ambiguous. Such ambiguity is already captured in the evaluation table for solution 2b, for the case where PCI is not changed.
Proposal 3: Capture potential ambiguity of ECGIs/PCIs of UE RLF Reports for solution 2a.

In case of solution 2a, the information about the state (context) change is visible on external interfaces (X2) only at the point in time when those occur. This may create a robustness issue where the eNBs could lose track of which cell state (or context) is valid for a given X2 procedure (e.g. Mobility Settings Change, RLF Indication, Handover Report). Crossing messages could typically lead to such situation. Such issue could be resolved by providing the cell state (context) indication to the individual X2 procedures where relevant, at the cost of higher impact in the specification. This may be sorted out in an eventual work item phase.
Proposal 4: Capture for solution 2a that signaling robustness may need further analysis in work item phase.
In addition to the proposals above, also a few other updates (copy-paste errors, inconsistent descriptions, rewording) are provided in the TP of annex 5 of the present paper.
3
Conclusion
Based on an analysis of proposed solutions for impacts of cell split/merge scenarios on MRO, we have made the following proposals for text updates of TR 37.822:
Proposal 1: Clarify that the implicit indicator corresponds to cell switch-off/on.

Proposal 2: Clarify that in case of solution 1 the handling of delayed UE RLF Reports will require particular attention.

Proposal 3: Capture potential ambiguity of ECGIs/PCIs of UE RLF Reports for solution 2a.

Proposal 4: Capture for solution 2a that signaling robustness may need further analysis in work item phase.

In addition to the proposals above, also a few other updates (copy-paste errors, inconsistent descriptions, rewording) are provided in the TP of annex 5 of the present paper.
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4.2.2
Impact on MRO

Problem description:

MRO is used to optimise mobility parameters. This optimisation is normally assumed to be done for a static coverage scenario, or at least a scenario with infrequent changes to the coverage. If we introduce the scenario where we change the coverage dynamically for example when we split or merge cells with AAS, this could result in quick and frequent changes to the coverage of the cells. MRO could probably, given enough time, adjust to the new coverage scenario, but during the meantime (while MRO is trying to find the optimal point) the mobility parameters will not be adjusted properly, which may lead to increased mobility failures. 
Solutions:

One solution could to let OAM reconfigure all the mobility parameters of all involved cells at each reconfiguration. This would require that the eNB informs OAM about the MRO state (e.g. the current HO trigger) before the reconfiguration. The benefit is that no new signalling over X2 is needed and the eNB does not need to store any additional information. Delayed UE RLF Reports may be locally stored in the eNB and processed when the eNB is switched back to the relevant SON state.
Another solution is to send an indicator to neighbour cells. This indicator can either be an implicit indicator or an explicit indicator. The benefit of this solution is that the eNB can store more information of the internal state of the MRO algorithm, e.g. reports (RLF indications and HO reports) that were received but not yet taken into account. 

The explicit indicator could for example be an optional IE included the Served Cell Information IE exchanged over X2. The explicit indicator may be relative to a change of cell configuration or a modification of cell coverage for one or more cells.

One example of an implicit indicator is to re-use the ECGI and/or PCI and always use different ECGI for different coverage configurations. The change of cell configuration or a modification of cell coverage will then be signalled as cell switch-off (deactivation of the old configuration or coverage) and cell switch-on (activation of the new configuration or coverage).
If the PCI is changed, too, then the drawback of this is that every time the coverage configuration is changed, the PCI and ECGI must be changed, which would impact active mode UEs in the reconfigured cell.   

The solutions described above can be summarized:

1.
OAM-based reconfiguration

2.
Indicator about deployment change

a.
Explicit indicator: X2-based signalling

b.
Implicit indicator: cell switch off/on implicitly indicating change of configuration parameters or cell coverage
Evaluation:

The criteria used for evaluating are presented below:

Impact on active mode UEs: This criterion evaluates the impact on active mode UEs served by a cell modifying its coverage and/or configuration.

Impact on SON: This criterion evaluates the impact on SON, i.e. MRO.

Impact on functionality outside the RAN3 scope: This criterion evaluates the impact on functionality outside the RAN3 scope, e.g. PCI planning, OTDOA.

The evaluation of the solutions is summarised in the Table 4.2.2-1.

NOTE: The table 4.2.2-1 is for information only (evaluation incomplete).

Table 4.2.2-1: Evaluation of the solutions to address the impact on MRO

	
	Impact on active mode UEs
	Impact on SON
	Impact on functionality outside the RAN3 scope

	1
	If the OAM is not notified by the eNB about splitting/merging opportunities, OAM may not be aware of the UEs served at the affected eNBs;

The OAM-initiated reconfiguration may affect UEs in whole area.
	OAM may reconfigure SON and thus make the change transparent except for handling of delayed UE RLF Reports;

OAM must store and exchange SON context with eNBs;

If OAM is used only to transfer notification of cell split/merge from one of the eNBs, it may introduce unnecessary delay.
	Dynamic deployment changes based on AAS may impact services relying on deployment stability, which are not part of the network, e.g. MDT or positioning based on cell IDs.

	2-a
	Since eNB is aware about the UEs served, it may select a moment that minimizes the impact on the UEs.
	The explicit X2AP indicator is meant to mitigate impact on MRO by enabling switching of SON contexts locally and in neighbour eNBs. Signalling robustness may need further analysis in work item phase.
The solution may impact RLF Reporting (ambiguity of ECGI/PCI) (FFS).
	Dynamic deployment changes based on AAS may impact services relying on deployment stability, e.g. MDT or positioning based on cell IDs.

	2-b
	Since eNB is aware about the UEs served, it may select a moment that minimizes the impact on the UEs.

If PCIs are changed, it may impact more UEs than if PCIs of cells that are switched on/off are not changed.
	The implicit indicator is meant to mitigate impact on MRO bymeans of cell switch on/off.

If PCIs are changed, it may impact automatic PCI selection (FFS).

If PCIs are not changed, it may impact RLF Reporting in cases when only PCI is reported (FFS).
	Cell switch on/off is meant to mitigate impacts on on services relying on cell coverage stability, e.g. MDT or positioning based on cell IDs.

If PCIs are changed, it may make the PCI planning more challenging (FFS)
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