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1	Introduction
It has been agreed in RAN2 101b that
Event of UE’s height is above threshold(s) can trigger report. The content of the report are FFS. It can be discussed in the running RRC CR email discussion.

This paper discusses the remaining aspects during the running CR email discussion.
[bookmark: _Ref178064866]2	Discussion
There is no guarantee that drone can acquire its height accurately all the time and the drone might be not able to maintain a precise height level. In order to avoid an unnecessary ping-pong effect and reporting overflow due to the fluctuation in the measurements, hysteresis and timer-to-trigger are in-place for all other measurement reporting. These should also be introduced for height-based reporting. 
[bookmark: _Toc510598912][bookmark: _Toc510703752][bookmark: _Toc510598913][bookmark: _Toc510703753][bookmark: _Toc513653380]Support hysteresis and time-to-trigger for height-based reporting.
[bookmark: _Toc510703757]
A height threshold is configured for the UE so that the network can know whether a UE is flying or not.  If a drone flies above the height threshold, then it is considered as flying and the network likely reconfigures e.g. power control or RRM related parameters for the UE. There may also be other actions network may need to perform related subscription. Conversely, it is equally important for the network to know that the UE is not flying, i.e., UE flies below the height threshold. This should also be supported for height-based reporting. Since report on leave is already supported in the spec for, e.g., A3 event, we do not see additional specification efforts. If report on leave is not supported, we should support another event H2, where UE reports when height is below a threshold. Report on leave is however preferred.
[bookmark: _Toc513653381]Support report on leave for height-based reporting.

In the incoming LS from RAN1, it is mentioned that multiple thresholds are needed for power control purposes. From RAN2 aspect, this can be supported by multiple reporting configurations with different thresholds, while there is only one threshold in each reporting configuration. In other words, this can be done by network implementation without specification impacts.  
[bookmark: _Toc513653373]Multiple height thresholds can be supported by multiple reporting configuration, i.e., no additional specification effort is needed. 

Whether UE is flying or not is referred to the ground level. But one common method for UE to acquire the altitude is through GPS signals, but GPS uses height above a reference which is not the ground. While the drone can be 50-meter-high above ground, it may have two very different altitude readings from GPS in the Himalayas region and in the Netherlands region. Providing the height above ground is not enough, unless the altitude on the ground is also provided. But this requires sending two parameter values to the UE. 
One much better way is to express the threshold with respect to a common reference point, such as the mean sea level.  One example can be from TS36.355 where the altitude is expressed in an integer with 15-bit binary coded number N, see below. 
	altitude                  INTEGER (0..32767)             -- 15 bit field

Altitude is encoded in increments of 1 meter using a 15 bit binary coded number N. The relation between the number N and the range of altitudes a (in metres) it encodes is described by the following equation:
                                                                                       [image: ]
except for N=215-1 for which the range is extended to include all greater values of a.
The direction of altitude is encoded by a single bit with bit value 0 representing height above the WGS84 ellipsoid surface and bit value 1 representing depth below the WGS84 ellipsoid surface.



Thus, we propose to define the height threshold with mean sea level instead of ground level.
[bookmark: _Toc513653382]Height threshold is referred to the mean sea level and encoded by a 15-bit field.

The last question is what to inlcude in the report. Since the event is triggered based on height, and it would be very useful to include the location information of the UE. We propose to include location information in the height report if configured by the network.
[bookmark: _Toc513653383]Include location information in the height report if configured.
Futher, even RAN4 most likely is not defining requirements for this event as UE is not measuring any RS sent by eNB, RAN4 would likely introduce reporting criteria for new category of event based on height in 36.133. Thus we propose to inform RAN4 on RAN2 decision on introducing the new height based triggering event. A draft LS is provided in [5] which should be updated according to RAN2#102 outcome.
[bookmark: _Toc513653384]Send LS to Ran4 about RAN2 agreement for height based reporting with the CR.

3             Conclusion
In the previous sections we made the following observations: 
Observation 1	Multiple height thresholds can be supported by multiple reporting configuration, i.e., no additional specification effort is needed.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Support hysteresis and time-to-trigger for height-based reporting.
Proposal 2	Support report on leave for height-based reporting.
Proposal 3	Height threshold is referred to the mean sea level and encoded by a 15-bit field.
Proposal 4	Include location information in the height report if configured.
Proposal 5	Send LS to Ran4 about RAN2 agreement for height based reporting with the CR.
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