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1 Introduction
In [1] it is justified that an aerial UE served by the LTE network may experience different radio propagation characteristics from that of a UE on the ground. When an aerial UE is flying well above the eNB antenna height, the signal from/to the aerial UE becomes more visible to multiple cells due to line-of-sight propagation conditions, and the intra-frequency measurement for cell reselection may not be triggered in time as a consequence. In this contribution we discuss the issue of intra-frequency measurement triggering for aerial UEs and provide possible solutions for further discussion.
2 Discussion
In the scenario of line-of-sight propagation from an aerial UE to multiple eNBs, it is of high possibility that RSRP/RSRQ from serving cell is higher than the threshold for triggering intra-frequency measurement for cell reselection (defined in TS36.331 [2]), although the aerial UE may have moved very close to neighbouring cell. In other words, Srxlev/Squal is still larger than SIntraSearchP/SIntraSearchQ, respectively, and therefore the aerial UE may choose not to perform intra-frequency measurements [3] as shown in Figure 1.
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Figure 1 Issue of intra-frequency measurement triggering of the aerial UEs for cell reselection
In order to alleviate this problem and trigger cell reselection in time, reconfiguration to the measurement triggering conditions or redesign to the measurement triggering mechanisms is needed for the aerial UEs. A UE is considered as an aerial UE according to its identification by authentication or its vertical position by locating.
We list possible solutions (for the aerial UEs only) as follows:
Solution 1: add an offset parameter to the measurement triggering conditions [3], e.g. Qoffsetaerial.
It is defined in [3] that:
Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation – Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) – Qoffsettemp
And Following rules are used by the UE to limit needed measurements:

-
If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.

-
Otherwise, the UE shall perform intra-frequency measurements. (Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ)
Qrxlevminoffset/Qqualminoffset is the offset to the signalled Qrxlevmin/Qqualmin taken into account in the Srxlev/Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN. And Qoffsettemp is a temporarily used offset in case the RRC Connection Establishment fails on the cell as specified in [2]. Similarly, to trigger the measurement in time an offset parameter is added to the measurement triggering conditions in this solution, e.g. Qoffsetaerial. And for the aerial UEs:
Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp – Qoffsetaerial
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) – Qoffsettemp – Qoffsetaerial
Note that a higher value of Qoffsetaerial leads to more frequent measurements, i.e. more power consumption, which is critical to the operating time of the aerial UEs. The decision on the appropriate value of Qoffsetaerial requires further investigation including field trial.
Solution 2: extend the ranges of thresholds in the measurement triggering conditions [3], i.e. SIntraSearchP and/or SIntraSearchQ.
Solution 2 is another way to guarantee a higher possibility for Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ, without changing the calculation method of SIntraSearchP/SIntraSearchQ. In this solution the range of SIntraSearchP/SIntraSearchQ field value can be extended from (0..31) to (0..N) and N>31, respectively. This solution has no impact on the precision of SIntraSearchP/SIntraSearchQ and therefore will not affect deployment.
The extension of ranges will also lead to more power consumption, and the decision on the appropriate extension requires further investigation as well.
Solution 3: add a new condition for the measurement triggering, e.g. tendency of Qqualmeas change of the serving cell.
In this solution a new condition is introduced considering the tendency of Qqualmeas change of the serving cell. The measurement can be triggered by comparing the actual value of Qqualmeas with the previous value, or with the predicted value assuming no neighbouring cell interference, since that a large difference value is an indication of approaching a neighbouring cell. The decision on the appropriate difference value and time range of comparison requires further investigation as well.
Solution 4: the aerial UE performs measurement which is not based on the triggering conditions.
In this solution the aerial UE performs measurement based on some pre-configured operations instead of the triggering conditions mentioned above (Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ). The aerial UE, e.g., can be pre-configured with a periodic scheme for measurement. Although a simple solution itself, the measurement period should be set differently for the aerial UEs considering channel status and power consumption, and the period should also be configurable, and even disabled if needed. These requirements lead to additional complexity, and further discussion on the period is needed as well.

The solutions listed above provide some methods for appropriate intra-frequency measurement triggering, while the potential of more power consumption and/or protocol changes is also introduced in. Therefore it is proposed:
Proposal 1: RAN2 is kindly asked to address the issue of intra-frequency measurement triggering of the aerial UEs for cell reselection and find appropriate solution(s).
3 Conclusions
In this paper, we have discussed about the issue of intra-frequency measurement triggering of the aerial UEs for cell reselection. We propose:

Proposal 1: RAN2 is kindly asked to address the issue of intra-frequency measurement triggering of the aerial UEs for cell reselection and find appropriate solution(s).
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