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1. Introduction

To support UAV applications with remote control and data transmission with cellular system, corresponding SI and WI has been established and finished for LTE system. With NR system, more diverse UAV applications can be enabled thanks to higher data rate and lower latency compared with LTE system. In RAN#94e meeting, a new WID [1] is approved to support UAV in NR system.
In RAN2#121 meeting, height-dependent measurement configuration was discussed, and agreements are in the following
	Agreements:

1.
Support configuring height-dependent more-than-one configurations targeting measurement and measurement reporting enhancement. UE applies corresponding configuration based on the UE height. The proposed solutions should aim at avoiding RAN4 impacts.  FFS how this would be configured (i.e. different MO configurations or different parameters  FFS Exact parameters and details.


In [2], details of height dependent measurement configuration are discussed, and this paper expressed our view on detail issues.
2. Discussion for height dependent configuration
For height-dependent parameters

In NR Uu measurement, the network may configure the UE in RRC_CONNECTED to derive RSRP, RSRQ and SINR measurement results per cell associated to NR measurement objects based on parameters configured in the measObject (e.g. maximum number of beams to be averaged and beam consolidation thresholds) and in the reportConfig (rsType to be measured, SS/PBCH block or CSI-RS). Maximum number of beams to be averaged and beam consolidation thresholds are used to derive the cell measurement quantity. More specifically, the beam consolidation threshold is used to filter “good” beams that measured by UE, and the maximum beam number is to restrict averaged beam number. 
For UAV UE that flying in the air, UAV UE usually use the side lobe of the gNB. The coverage of side lobe is not continuous and the RSRP difference of different side lobes is large. So increasing the consolidation threshold helps to increase the averaged results and quicker to trigger the measurement event. This helps UAV UE to facilitate the handover procedure.
On the other hand, for measurement reporting configuration, threshold of event, timeToTrigger and reportAmount can be configured per height. When UAV UE flying in the air, decrease the threshold of the event, or use smaller timeToTrigger, also helps UAV UE to trigger the measurement report faster and facilitate the handover procedure. Restrict reportAmount can save the signaling overhead and decrease the whole time duration of measurement reporting. So based on above analysis, we have the following proposal
Proposal 1: Following parameters can be configured per height
· MeasObject

· Consolidation threshold

· Max number of beam to average

· ReportConfig

· Threshold of event

· timeToTrigger 

· reportAmount
For how to configure height-dependent parameters

This issue is relates to how to configure the height dependent parameters if identified any, e.g. whether use different MO configuration for different height, or configure different value in the same MO. And if heigh dependent parameters are identified in report configuration, then whether use different report configuration for in the same report configuration. We think finally the number of identified height dependent parameters is small, i.e. most of parameters still follow legacy way and not relates to height. Then using different MO or reporting configuration will create a lot of redundant parameters and signalling overhead. So it is better to configure different values in the same configuration
Proposal 2: Configure different values for height dependent parameters in the same MO/reporting configuration

For UE behavior when height change
If the value of height dependent parameters is not change during height change, we think UE’s behaviour is not changed, i.e. UAV UE will continue to perform measurement and evaluation as in the legacy. If the value of height dependent parameters is changed during height change, UE needs to apply the new value immediately, and how the measurement and evaluation procedure update is up to UE implementation. We think this is same as legacy RRC reconfiguration procedure and no additional new UE behaviour is needed.
Proposal 3: No additional new UE behaviour is needed when height change
We see the additional problem for UAV UE during vertical movement is the high probability BFR or RLF. When UAV UE has vertical movement e.g. ascending or descending, UAV UE moves in vertical direction with a relative high speed. Considering existing cellular network is optimized for terrestrial UEs, and the main beams of cells are usually down-tilt, there highly possible has no continuous coverage in vertical direction. In this case, UAV UE may experience frequently beam failure or radio link failure. On the other hand, when UAV UE moves in vertical direction, UAV UE can detect more cells and will quickly switch among multiple cells. Existing procedure of measurement reporting and BFR/RLF procedure may not fast enough to adapt to such scenario. 
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Figure 2 vertical movement for UAV UE
To solve the problem, the fast failure detection and recovery can also be studied, e.g. for beam failure recovery, or radio link failure. In legacy after beam failure is detected, beam failure recovery will be performed e.g. perform RACH on Pcell if beam failure is detected on Pcell. For UAV UE which is under vertical movement and may switched to the coverage of other cells, RACH may not success. After RACH failure, RLF is declared and trigger re-establishment procedure. So in this case, perform RACH trying for recovery is not necessary and increasing the delay for RRC re-establishment. Skip RACH or beam failure recovery procedure could be considered in this scenario. 
Consider UAV UE may experience discontinued coverage during vertical movement, physical layer problem may be detected frequently and trigger RLF. In legacy procedure, T310 is used for physical layer problem recovery if N310 out-of-sync is received from lower layers. But T310 may be relative long and not suitable for vertical movement scenario. There exist T312 for early RLF declaration but T312 is configured per MO. For UAV UE which is under vertical movement can consider introducing similar timer to decrease the time for RLF declaration.

Proposal 4: suggest RAN2 to study fast failure recovery for UAV UEs e.g. skip beam failure recovery procedure, or introduce a new timer for early RLF declaration, to solve the problem during vertical movement
3. Conclusion

In this contribution, the following observations and proposals are made:
Proposal 1: Following parameters can be configured per height

· MeasObject

· Consolidation threshold

· Max number of beam to average

· ReportConfig

· Threshold of event

· timeToTrigger 

· reportAmount

Proposal 2: Configure different values for height dependent parameters in the same MO/reporting configuration

Proposal 3: No additional new UE behaviour is needed when height change
Proposal 4: suggest RAN2 to study fast failure recovery for UAV UEs e.g. skip beam failure recovery procedure, or introduce a new timer for early RLF declaration, to solve the problem during vertical movement
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