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1 Introduction

This document discusses introduction of neighboring cell lists for Ax events, to prevent excessive UE measurement report signaling that is of no use for the serving eNB.
2 Discussion
2.1 Problem

A6 triggers when an intra-frequency neighbor cell becomes offset better than the UE’s SCell on that carrier. If the UE reports a neighbor cell of the same eNB, the eNB can configure that cell as new SCell on this carrier. Since inter-eNB carrier aggregation is not supported, measurement reports triggered by cells that belong to a different eNB are essentially useless for the eNB. We have in networks using carrier aggregation observed excessive UE uplink signaling caused by UE-triggered A6 events, where the neighboring cell is controlled by a non-serving eNB.
This A6 reporting can at first sight seem harmless, at the cost of some radio resource and processing capacity. However, each time a UE sends a measurement report, there is some probability for RLC failure. But A6 reporting of inter-eNB cells may even outnumber the intra-eNB reporting. End user service and KPIs will be impacted. We consider a solution is needed.
Example (observed in real network):

· UE moving around on one frequency layer may produce 3 A3 triggered  handovers per minute 
· Rate inter-eNB handover: 70%.
· 2 “Scell layers”

· 4.2 “useless” A6 reports per UE per minute

· 9 cells per eNB (3 cells, 3 carriers)

· 200 connected UEs

· 4.2 x 9 x 200 / 60 = 126 “useless” A6 reports per second and eNB
With “repeated event reporting”, the number of “useless” A6 reports increases.

The example above illustrated problems with A6 events in existing networks using carrier aggregation. In future, similar problems may appear when new features are introduced, and UE detects cells that for different reasons (e.g. based on eNB or inter-eNB feature support) cannot be used by a particular UE.
2.2 Solutions
First, we note that the existing “white-list” and “black-list” of cells in the MeasObjectEUTRA cannot be used to suppress A6 event triggering, since these lists are applicable to all events and reporting of the MeasObjectEUTRA.
To prevent UE-triggered A6 triggering for cells not belonging to the serving eNB, a straightforward proposal is to provide the UE with a list of cells (cell identities) operated by the serving eNB (i.e., a “white-list”), and modify the A6 event logic to only be applicable for cells listed in this “white-list”.
Proposal 1 Introduce a list of cells (i.e., a “white-list”) that are allowed to trigger event A6.
We consider it should be a simple task for the network operator to populate this “white-list” with the cells of the serving eNB.

Below is the list of the Ax, Bx and Cx events:
Event A1 
Serving becomes better than threshold
Event A2 
Serving becomes worse than threshold
Event A3 
Neighbour becomes offset better than PCell/ PSCell
Event A4 
Neighbour becomes better than threshold

Event A5 
PCell/ PSCell becomes worse than threshold1 and neighbour becomes better than threshold2
Event A6
Neighbour becomes offset better than SCell
Event B1 
Inter RAT neighbour becomes better than threshold
Event B2 
PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2
Event C1 
CSI-RS resource becomes better than threshold
Event C2 
CSI-RS resource becomes offset better than reference CSI-RS resource
From the list above, we note that event A4 is similar to A6, in the sense that it may also result in “useless” measurement reports, while A3 is better suited to trigger inter-eNB handover.

Proposal 2 The white-list in Proposal 1 shall be applied also for A4.
Next, we look at what level to introduce the white-list.

If the cell list is introduced as one single white-list, common to all measurmentobjectEUTRA (EUTRA carriers),  the cells on all EUTRA carriers of the serving eNB need to use the same cell identities. This, we consider a too strict requirement on the network configuration. Accordingly, as solution alternative 1, we propose to introduce one white-list per EUTRA carrier, i.e. to introduce a white-list into the MeasObjectEUTRA.
Alt 1: Introduce the white-list of Proposal 1 and 2 in MeasObjectEUTRA
Alternatively, the white-list could be introduced in ReportConfigEUTRA. This would allow specific white-lists per the relevant events (A3, A4, A5 and A6, i.e. all events that are triggered by EUTRA ncells). By also introducing black-list, we would get a flexible tool to let the network operator control which cells are allowed of prevented from triggering specific events. We assume that this alternative does not add too much complexity: 
Alt 2: Introduce the white-list and black-list in ReportConfigEUTRA.
3 Conclusion

In this document we have discussed the problem that neighboring cells of non-serving eNB generate useless signaling. We propose the following:
Proposal 3         Introduce a list of cells (i.e., a “white-list”) that are allowed to trigger event A6.
Proposal 4 The white-list in Proposal 1 shall be applied also for A4.

We further ask RAN2 to discuss and agree on solution alternative:
Proposal 5 RAN2 to discuss and agree on solution to introduce cell lists to control event triggering in MeasObjectEUTRA (Alt 1) or ReportConfigEUTRA (Alt 2).
Draft CRs to 36.331 for Alt 1 and Alt 2 are provided in [1] and [2].
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