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[bookmark: _Toc116995841]Introduction
In [1], the work item for Air-to-Ground communication was approved to discuss requirements for the deployments of ATG UEs. The discussions are intended to address the characteristics of ATG networks, such as extremely large inter-site distance, and the list of objectives for RRM discussion include  “considering the different nature of ATG UEs and their view of the network, increased cell sizes and other relevant aspects”. The work has been progressing in RAN4 since then, and in RAN4 #106-bis, a Way-Forward on the topic was discussed and approved in [2]. The WF presents still some relevant open issues to be addressed in this Work Item. In this document we’ll focus our contributions on the open item regarding:
· ATG Measurement Requirements

[bookmark: _Toc116995842]Discussion
In [2], several timing aspects for ATG operation were discussed. In this contribution we will focus on some of the key open issues on the cited WF. 
	Issue 5-1: Measurement mechanism
1. Option 1:
0. If ATG UE altitude higher than certain threshold, ATG UE perform measurement and measurement report
0. If ATG UE altitude lower than certain threshold, ATG UE may not perform measurement and/or does not perform measurement report
1. Option 2: Wait for the progress in RAN2 for the height-dependent configuration for measurements in connected mode for reusing the framework in ATG.
1. Option 3: Do not introduce height-dependent requirements for measurement procedures for ATG UES 
2. Option 4-1: All requirements are applicable for the ATG CPE which is not lower than 3km
1. Option 4: De-prioritize new measurement mechanism 

Issue 5-2: Measurement requirement:
1. Option 1: Further discuss whether the assumption of a directional antenna affects the measurement requirements.




The main idea behind introducing height-dependent mechanisms is that the ATG UE (the aircraft) is under very different propagation conditions when on the ground and when flying. However, as we’ll discuss in this paper the advantage in creating a new procedure to do it does not justify the effort need in certain cases. There are many reasons why this modification does not seem to produce significative gains in performance:
1. Aircrafts on the ground have very low mobility for most of the time. Unless they are landing or taking off, it is unlikely that the ATG UE will be moving in a very significant manner. 
2. If the aircrafts are on the ground it is more likely that the CPE will be turned off. It is more likely that the CPE in the aircraft will be turned on when the aircraft is close to start moving. 
3. The ATG UE is unlikely to be limited in power.
Besides, a mechanism for height-dependent measurement configuration and criteria is already being discussed for UAVs in RAN2. Even if RAN4 decides to adopt the height-dependent measurements in connected mode, the framework already considered for UAVs should be reused.
[bookmark: _Toc131688704][bookmark: _Toc135090225]Do not introduce additional height dependent measurement mechanisms for ATG. Wait for the progress in RAN2 for the height-dependent configuration for measurements in connected mode for reusing the framework in ATG. 
Issue 5-2 presents a relevant discussion for ATG UEs. This WI has considered ATG implementations at frequencies around 2 and 4 GHz. As it is currently discussed in RF topics, the ATG UE operating at 4 GHz is assumed to be a CPE UE capable of directional transmissions towards the base station. 
[bookmark: _Toc116981541][bookmark: _Toc116982824][bookmark: _Toc116982859][bookmark: _Toc116982882][bookmark: _Toc116994710][bookmark: _Toc116994823][bookmark: _Toc116994895][bookmark: _Toc116994909][bookmark: _Toc116995098][bookmark: _Toc116995141][bookmark: _Toc116995897][bookmark: _Toc116995923][bookmark: _Toc116995943][bookmark: _Toc116996063][bookmark: _Toc116996084][bookmark: _Toc116996089][bookmark: _Toc116996131][bookmark: _Toc116996431][bookmark: _Toc116996752][bookmark: _Toc116997065][bookmark: _Toc132796768]However, 4 GHz is still a frequency in the range of FR1 where the mobility requirements were designed for a UE using omni directional transmission. For cell reselection, UEs operating in the band above 10 GHz are expected to have beam directionality according to the WID. 
A UE capable of directional transmission is performing “tracking” of the base station to a certain degree. This brings the advantage to enhance the antenna gain in the direction of the serving cell, but it potentially decreases the antenna gain in the direction of neighboring cells. Therefore, the UE shall perform measurements also in different directions when measuring neighbor cells. 
[bookmark: _Toc135062935][bookmark: _Toc135071207][bookmark: _Toc135090226]For UEs with directional antennas operating in 4 GHz, use a scaling N for ATG UEs measurement requirements to account for measurement across multiple directional beams.
[bookmark: _Toc135090227]Adopt “N” factor equal to 4. 




[bookmark: _Toc116995848]Conclusion
In the paper, we analysed some of the open issues for ATG timing requirements. The following Observations and Proposals were made:
Proposal 1: Do not introduce additional height dependent measurement mechanisms for ATG. Wait for the progress in RAN2 for the height-dependent configuration for measurements in connected mode for reusing the framework in ATG.
Proposal 2: For UEs with directional antennas operating in 4 GHz, use a scaling N for ATG UEs measurement requirements to account for measurement across multiple directional beams.
Proposal 3: Adopt “N” factor equal to 4.
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