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1. Introduction

In RAN#78 meeting, new WID for aerial is approved [1]. One of the objectives for measurement enhancement is as following

	The objective is to specify the following improvements for enhanced LTE support for aerial vehicles.  Note: Enhancements are built on existing mobility mechanisms and these mechanisms may be enhanced if identified to be needed.

· Specify enhancements to support indication of UE’s airborne status and indication of the UE’s support of UAV related functions in LTE network e.g. UE radio capability [RAN2].


In RAN2#101 meeting, the airborne status and indication issues were discussed, and reached following agreement

Provide reference altitude information (including threshold) to UAV UE provided by eNB to assist UE to identify its status (i.e., airborne status)
In RAN2#101b meeting, the threshold and threshold based reporting is agreed as follows

	· Provide threshold(s) in meters at least through dedicated RRC signaling. Using system information is FFS.

· 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.


In this contribution, remaining issues of height based reporting is discussed.
2. Discussion
During the email discussion, there list several remaining issues for height based reporting, which are as following
•
Hysteresis, support on reportOnLeave and parameter values for height reporting, threshold definition whether above sea or above ground
•
Report content for heigth reporting

In following sections, above remaining issues are discussed
2.1 Parameters for height triggered reporting
Firstly, for the range of Ms, it is better to stick to the range that defined in deployment scenario during study item, which is as following [2]
	The maximum target height and the maximum horizontal speed requirement for aerial vehicles are 300 m AGL and 160 km/h, respectively. The maximum horizontal speed requirement is applicable to both urban and rural scenarios.


During the study item, deployment scenario for aerial defines that the maximum target height for aerial vehicles are 300 m AGL. All studies of aerial SI/WI are based on this scenario. We do not need to discuss other values which is not verified and agreed in previous study.
Proposal 1: Ms is expressed in meters from 0 to 300 in steps of 1
During email discussion for 36.331 CR, event definition for event H1 is proposed as following
	Inequality H1-1 (Entering condition)
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Inequality H1-2 (Leaving condition)
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The variables in the formula are defined as follows:

Ms is the Aerial UE height, not taking into account any offsets.
Hys is the hysteresis parameter (i.e. h1-Hysteresis as defined within ReportConfigEUTRA) for this event.
Thresh is the threshold parameter for this event (i.e. h1-Threshold as defined within ReportConfigEUTRA).

Ms is expressed in meters from 0 to 500 in steps of 1.

Thresh is expressed in the same unit as Ms.


In this proposed definition for event H1, we think meters in above equation should be based on ground level, both for Ms and Thresh. This is because that the deployment scenario defined for aerial vehicle is based on ground level. If we use sea level, it is very hard to set the range of Ms and Thresh, since the maximum height of sea level is different at different place, and the sea level of different place could has large difference e.g. mountains and basin, which makes range definition for sea level even more impossible. Thus we have the following proposal
Proposal 2: Both Ms and Thresh are based on ground level

For reportOnLeave, since aerial vehicle is possible ascending higher than the threshold, and is also possible descending lower than the threshold. For the former case, aerial vehicle is needed to turn to airborne state from ground state, and for the latter case, aerial vehicle is needed to turn to ground state from airborne state. Different airborne state may need eNB to do different mobility management strategy. Thus, it is necessary to report the location information or airborne status to eNB when leaving condition is fulfilled. 
Proposal 3: Support reportOnLeave for event trigger H1

2.2 Content for height triggered reporting
The height triggered reporting is possible for either a location information, or an airborne status indication which indicate that whether aerial vehicle is flying or not. By reporting the location information, eNB can estimate whether aerial UE is in airborne status or not. By reporting airborne status indication, aerial UE can indicate eNB airborne status by UE itself determination, since only UE itself can 100% percent sure whether it is flying or not.
eNB estimation for airborne status of aerial UE based on location information is not 100% accurate, considering several scenarios:

1. When aerial UE is in high building

2. When aerial UE is in overpass

3. When aerial UE is in moving cars/trucks/trains

As long as aerial UE has height and speed, then it will be determined in airborne status by eNB estimation based on location information. Thus, 1 bit airborne status indication is helpful for eNB to determine UE status doubtlessly and get the certain results. 
Location information could be also used for power control, mobility management etc., thus we also think location information is useful. In this sense, it is better to introduce 1 bit airborne status indication in location information, so that both airborne status indication and location information can be reported together to eNB, to let eNB get full information and 100% percent determination of UE status.
Proposal 4: Airborne status indication is reported together with location information triggered by height
3. Conclusion

In this contribution, we discuss the remaining issue of height based reporting for aerial UE, and have following proposals
Proposal 1: Ms is expressed in meters from 0 to 300 in steps of 1
Proposal 2: Both Ms and Thresh are based on ground level

Proposal 3: Support reportOnLeave for event trigger H1

Proposal 4: Airborne status indication is reported together with location information triggered by height
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