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1. Introduction 
During last RAN2 #121, it has been agreed 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 this contribution, we would like to further discuss different options of supporting height-dependent more-than-one configurations targeting measurement and measurement reporting enhancement.
2. Discussion 
During last RAN2#121 meeting, it was agreed to support configuring height-dependent measurement reporting enhancement. During of the offline discussion, there were not enough time to discuss the following questions. Since we are the only company that have technical concern and questions on this enhancement, the agreement was made.

Proposal 4: Discuss the following aspects before enabling more than a single configuration (e.g. RRM configuration), each for a specific height region:
a) What happens with UE’s filters, variables, etc. when the switch between configurations happens? Is the behavior different than the one already specified e.g. for cell change?
b) Is there a mismatch between what the NW is aware of and the actual configuration the UE uses?
c) The benefit of multiple configurations versus H1/H2 reporting to the NW and waiting for the new configuration
d) Can the NW know and properly configure the LOS/NLOS boundary?

During the discussion, there are two proposals for the height-dependent measurement reporting enhancement. They are:
· Option 1: Support multiple MO per frequency configuration with activation/deactivation state based on UAV height autonomously. 
· Option 2: Follow the legacy to keep one MO per frequency configuration and introduce new parameter in “report configure” to limit MR based on UAV height.
Option 1 allows network to configure multiple MO per frequency with activation state for each MO depending on height. Firstly, the network needs to always ensure only one activated MO per frequency when UAV fly at different height. Otherwise, it may impact UE capability. Table below shows an example of three MOs configured per height threshold. The UE will activate MO1 when fly below 100m. Then the UAV will deactivate MO1 and activate MO2 when fly between 100-200m. Unless network configures “Hx” events for 100m and 200m for UAV UE to report height, the network doesn’t know which MO is activated at a given time.
	Height threshold
	< 100m
	200m>height>=100m
	>=200m

	Activated MO
	MO1
	MO2
	MO3


 
Observation 1: for supporting multiple MO, network doesn’t know which MO is activated.  
Given option 1 is required to measurement object configuration, UE requirement may need to be re-designed. We will need to send LS to RAN4 to consult if there is new UE requirement needed.
Observation 2: RAN4 involvement is needed for supporting multiple MO.
Finally, we were wondering what is the benefit of option 1. We understand that this proposal main goal is to reduce UAV measurement effort and hence save energy as well as reducing measurement report. However, as we know beams distribution varies and how network knows to configure the right MO per height is questionable. For example, Figure 1 below illustrates the network beams B1-B4 coverage. P1, P2 and P3 are different locations of the UAV with the same height = 150m. With the network configures different MO (assuming B1 in MO1, B2 in MO2 and B3 in MO3), it is not accurate that the UE should activate the MO by height. This illustration is assuming network will up tilt the antenna panel. In the case where the network remains using down tilt, the signal distribution will be even more challenge to estimate as coverage will rely on NLOS path. Therefore, we believe option 1 will result in UAV missing measurements and hence degrade performance. 
[image: ]
Figure 1: beams coverage for the same elevation for UAV
Observation 3: It is difficult for the network to know how to configure multiple MO per height based on beam coverage for UAV. 
Observation 4: Option 1 will likely result UAV missing measurement. 

As for option2, network can configure and reduce measurement reporting by height. With combination of measurement reporting configuration, it may be possible for the network to configure in a way that UE doesn’t miss important measurement report. Based on the analysis above, we see many challenges to support option 1. Therefore, we propose RAN2 to agree in option 2: Follow the legacy to keep one MO per frequency configuration and introduce new report configure based on UAV height.
Proposal: RAN2 to support height-dependent measurement reporting enhancement in report configure.  
3. [bookmark: _Hlk47081425]Conclusion
Observation 1: for supporting multiple MO, network doesn’t know which MO is activated.  
Observation 2: RAN4 involvement is needed for supporting multiple MO.
Observation 3: It is difficult for the network to know how to configure multiple MO per height based on beam coverage for UAV. 
Observation 4: Option 1 will likely result UAV missing measurement. 
Proposal: RAN2 to support height-dependent measurement reporting enhancement in report configure.  
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