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1
Introduction
In RAN2#59 we agreed following for measurement events and reporting:

a)
3 intra-frequency events
i)
serving > threshold
ii)
serving < threshold

iii)
Neighbour + Offset > Serving (Offset can be +/-)
b)
the following parameters for event triggered reporting: hysteresis, timer to trigger, CIO, period for event triggered reporting, number of cells in report

c)
Agreed to allow multiple instances of same event per UE
Regarding the agreement the following issues are discussed below:

1) 
Need of additional events.
2) 
Combining of measurement quantities for event evaluation.
3)
Handling of multiple event instances.
In addition:

4) Inter-frequency/Inter-RAT events
5) Reporting

2
Discussion
2.1
Need of additional intra-frequency event

The intra-frequency events agreed so far cover the following mobility/measurement issues:
-
Event i) serving > threshold can be used to stop ongoing inter-frequency/inter-RAT measurements and to deactivate gaps under RRC control.

-
Event ii) serving < threshold can be used to start inter-frequency/inter-RAT measurements and activation of gaps under RRC control
In combination with a certain lower threshold it can be used in the eNB to trigger a HO in combination with a reported list of ranked intra-frequency cells, which would give the eNB the choice for a most reasonable cell also in combination with subsequent periodical reporting.

-
Event iii)
Neighbour + Offset > Serving (Offset can be +/-) can be used to report a cell which is better suited for the UE and therefore a HO to this cell maybe issued by the network.

Of course it is left to the network, if and when the HO is really performed. A combination with subsequent periodical reporting (for a certain number of reports) can verify that the triggering cell stays good enough for a certain period of time to provide the NW still some time to decide.


But basically there is no need for a HO as long as the serving cell > threshold condition is fulfilled. So problem may arise, that the NW has no guarantee that the cell is good enough after the periodical reporting is expired since the cell may drop even below the serving cell.

-
Other events were proposed but not agreed could give NW additional information about suitable cells.

A)
Triggered from cells entering or  leaving a reporting range .i.e. a cell triggers a report if it becomes good enough to be considered for a HO (in combination with a  threshold, a +-/offset and a hysteretic to avoid ping/ping) or too bad to be considered again. Base on the reports the eNB can build/maintain a list of considerable cells. [R2-074090]
-
The Advantage of the these events would be that the eNB maintains a good image of the neighbouring situation

The list of considerable cells could allow the eNB to ask more than one eNB for a HO clearance for RRM purposes.

-
The Drawback would be that too many reports might be triggered, if the parameters are selected rather aggressive or too few in case parameters are selected too restrictive.

-
Another drawback would be additional complexity.

Alternatives: 
-
Configuration of a periodical reporting of a ranked list of a number of best cells might serve as a simple alternative. (Potentially using optimized reporting schemes like incremental reporting with minimized need for radio resources)
-
Use of a reported ranked list of intra-frequency cells in case event ii) is triggered
with a certain threshold getting a recent image of the neighbouring situation.
Conclusion so far: We have not identified strong need for any additional events to already agreed ones
2.2
Combining of measurement quantities for event evaluation

There were discussions to define particular events which combine different measurement quantities for event Evaluation. Since RAN4 has not decided so far about another measurement quantity in addition to RSRP, we propose to defer any discussion about this topic in RAN2 until a decision is made in RAN4.
2.3
Handling of multiple event instances
In order to limit amount of measurement events that need to be handled in the UE there needs to be some limit in the number of configured events i.e. similar to  UTRAN where UE will be only be able to handle a certain number of reporting criteria in total

Proposal: Restrict the number of reporting criteria per UE
2.4 Inter-frequency/RAT events

Before we can discuss in RAN2 what kind of events is really needed there should be discussion about how does UE do measurements of other frequencies/RATs in the RRC_CONNECTED state. Should they follow the similar principle as for idle mode inter-RAT measurements, where UE only measures camped layer as long as it is available, or should they follow different rules. Following the same rules could work quite nicely in many situations, but in cases when the network wants to HO the UE to an other frequency layer e.g. due to load reasons, the UE should be able to start measurements of particular layers. 
Basically a similar event(s) like for intra frequency might serve the purpose to find a reasonable inter-frequency cell i.e. similar to intra-frequency event i).
i)
Inter-frequency Neighbour + Offset > Serving (Offset can be +/-)
This event could be used to indicate that neighbouring inter-frequency /RAT cell has become better than serving cell, but maybe it would be more useful to know for load balancing reasons when inter-frequency cells have become “available” or “unavailable” as anyway NW probably tries to minimise inter-frequency/RAT HOs as they require more signalling and UE power consumption/data throughput due to increased need for gaps. In order to support events to indicate availability of inter-frequency/RAT system the following event seems to be best:

ii) Inter-frequency/RAT neighbour above or below absolute threshold

And for comparison between different frequency layers the event i) is probably not needed as HOs are then required not due to interference but more capacity or service reasons it might be that inter-frequency event ii) would be better suited. 

2.5
Reporting

To make proper use of the reported values the network needs an identifier, which uniquely identifies the cell, e.g. unique Cell Id. Therefore the proposal is, to include unique cell ids into the report, of the cell, which triggered the event as well as also for all other reported cells. For E-UTRAN cells identity could be PHY CID (i.e. one derived from synchronization channels) and for inter-RAT cells one could use indexing to neighbour cell lists. Whenever a measurement report sending is triggered it could be beneficial if UE would include measurement quantity (RSRP) into report in order to allow NW to apply e.g. “hysteresis” in HO decision without needing to signal it per UE or per cell. 
Additionally it should be discussed whether whenever UE has started inter-frequency/RAT measurements those would be included in the measurement reports although only triggered for intra-frequency reasons.

4
Conclusion
We conclude:

a)
That we do not need any further intra-frequency events.

b)
That any discussion about combining measurement quantities should be deferred until other groups have decided about the need of other quantities than RSRP.

c)
Number of reporting criteria are restricted to a reasonable value.

d) The following inter-frequency/RAT event is needed:

i)
Inter-frequency/RAT Neighbour above or below absolute threshold
f)
To include unique cell ids into the report, of the cell, which triggered the event as well as also for all other reported cells. For inter-RAT cells indexing to neighbour cell list should be used whenever available.
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