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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 and provide a Text Proposal (TP) to resolve this ambiguity.
[bookmark: _Ref178064866]Discussion
In 36.331, measurement event A4 has 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 less clear, especially if Event A4 is linked to a measObject associated to a serving frequency. In LTE, that has led to two groups of UEs behaving differently: 
· Group 1: Interpreted neighbours as any cell in the frequency of the measObject;
· Group 2: Interpreted neighbours as any cell in the frequency of the measObject, except any configured serving cell (e.g. PCell, PSCell, SCell). 

This ambiguity 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 might decide not to 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. As UEs from group 1 do, all UEs should consider for Event A4 any cells in the indicated frequency, rather than exclude the serving cell in that frequency. That is basically interpreting neighbouring cell as any cell that is not the PCell. 
[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.
[bookmark: _GoBack]Although the ambiguity exists, 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, especially considered that only a group of UEs do not behave as expected, due to the ambiguity in the specifications. 
There could be different ways to solve that ambiguity 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”. Also, clarify that any frequency can be associated to the event A4, including any configured serving frequency. We suggest discussing these possibilities and the impact to the usage of the term neighbour in other events. In the following TP we have adopted the second option.
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 solve the ambiguity of event A4 definition in 38.331.
Text Proposal

************************************* Beginning of changes *********************************************************
[bookmark: _Toc500942678][bookmark: _Toc505697490]5.5.4.5	Event A4 (Neighbour becomes better than threshold)
A neighbour cell in the context of A4 event shall be interpreted as any cell in the measObject corresponding to the configured measId. Or, in other words, it shall be interpreted as any cell that is not the PCell.
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition A4-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A4-2, as specified below, is fulfilled;
Inequality A4-1 (Entering condition)


Inequality A4-2 (Leaving condition)


The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.
Ofn is the frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within measObjectNR corresponding to the frequency of the neighbour cell).
Ocn is the cell specific offset of the neighbour cell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh is the threshold parameter for this event (i.e. a4-Threshold as defined within reportConfigNR for this event).
Mn is expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Hys are expressed in dB.
Thresh is expressed in the same unit as Mn.
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