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Introduction
In TS 38.331, the current procedural text related to measurement event A4 (Neighbour becomes better than threshold) leaves room for interpretation concerning the exact definition of “neighbour”. In this contribution, we highlight the issue.
[bookmark: _Ref178064866]Discussion
In 36.331, measurement event A4 has been introduced since Release 8. One of the purposes was to detect cells on other carriers for load balancing. In that context, the term “neighbour” clearly refers to any cell in frequency (i.e. in the measObject) linked to that reportConfig. Hence, any cell in frequency 2.
With the introduction of carrier aggregation in Rel-10, the term “neighbour cell” became event specific. In RAN2_83, below decision was agreed [1]:
=>	RAN2 confirms that in the definition of A4 the SCell is not a neighbour. Therefore, RAN2 confirms that the SCell on the Secondary Carrier does not trigger A4. In order to obtain a measurement report as soon as the SCell exceeds a threshold, the NW needs to configure an additional A1 event. Furthermore, since the SCell is not considered as a neighbour it is not included in the neighbour measurement list (but as SCell measurement if triggered by a neighbour cell). 

This restriction severely limits the usefulness of the event A4. Basically, it cannot be configured for a certain carrier if there is an SCell in that carrier, since the UE does not trigger the event based on the SCell quality. This has implications for the networks ability to configure A4 inter-frequency measurements which could be useful for several purposes such as moving UEs to a neighbour frequency cell for load balancing reasons, MBMS purposes, etc. Especially in the case of load balancing, serving cells on other frequencies different than the primary frequency should be considered as candidate cells. 
[bookmark: _Hlk503500551]When Event A4 is configured, neighbouring cell shall be interpreted as any cell in the associated measObject that is not the PCell.
Yet another possible interpretation of a neighbour could be that it only considers neighbour frequencies, i.e., frequencies that do not have a configured serving cell. That would restrict the usage of event A4 for UEs configured with CA and should be clarified.
Clarify that event A4 may be configured with any measurement object, i.e., associated to serving and/or non-serving frequencies.
Although the decisions restrict A4 event usability, some hacks could be done to still get some useful reports, e.g., by configuring A5 event with PCell having the highest threshold or configuring for the same measObject(s) A1 and A4 simultaneously. However, the effect is far from optimal and just makes it cumbersome to configure and operate. 
There could be different ways to remove the restriction in the 38.331 specifications. One possibility would be to simply replace “neighbour” by “any cell” in the specifications or even define neighbour as “any cell that is not the PCell”. In [3] we introduce a CR proposing the second approach.
Discuss how to clarify the neighbor definition for event A4 in 38.331.
However, in RAN2_83bis the following agreements were made [2]:

	Agreements

RAN2 confirms that…

1    Currently UE shall include SCell in measResultNeighCells only for event A3 and A5 where SCell is considered to be neighbouring cell by the exception rule. 
1a  An SCell measurement may then occur twice in the measurement report (once as neighbour and once as serving cell)




Hence in A5 event, the UE considers SCell(s) as neighbor cells and the SCell report might appear twice. The exception rule mentioned in the above agreements is also captured in 38.331 as:
5>	for events involving a serving cell on one frequency and neighbours on another frequency, consider the serving cell on the other frequency as a neighbouring cell;
In NR, this behavior for A5 event is supported. On the other hand, for A6 events neighbor cells are defined as cells belonging to same frequency as SCell where the SCell is considered as serving cell only.
Interpretation of “neighbor” cell is event specific in NR
Since definition of neighbor cells remain event specific in NR, the definition of neighbor cell(s) can be clarified for each event. For A6 event, it is defined in TS38.331 as:
1> for this measurement, consider the (secondary) cell that is configured on the frequency indicated in the associated measObjectNR to be the serving cell.
NOTE:	The neighbour(s) is on the same frequency as the SCell i.e. both are on the frequency indicated in the associated measObject.
Definition of neighbor for A6 event is explicitly mentioned in 38.331
Hence, it can be clarified for A5 event also to avoid future ambiguities. Such an approach has been proposed in [4] to clarify A5 event.
Include neighbor definition for A5 event in 38.331.


Conclusion
Based on the discussion we propose the following:
1. When Event A4 is configured, neighbouring cell shall be interpreted as any cell in the associated measObject that is not the PCell.
Clarify that event A4 may be configured with any measurement object, i.e., associated to serving and/or non-serving frequencies.
Discuss how to clarify the neighbor definition for event A4 in 38.331.
Include neighbor definition for A5 event in 38.331.
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