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Introduction
As described in [1], the WID for supporting UAV in NR includes an objective on signaling to support subscription-based aerial-UE (AUE) identification, as follows:
	2. Specify the signaling to support subscription-based aerial-UE identification [RAN3/SA2 interaction/RAN2]
Note: Work done in LTE is a starting point for this objective. NR-specific enhancements can be considered, if needed, while overall the LTE and NR solutions should be harmonized as much as possible.


The present paper discusses issues related to this objective. 
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In LTE, the subscription-based identification of aerial UEs (AUEs) were captured in SA2 specification (TS 23.401 – Clause 4.3.31) and in RAN2 stage-2 specification (TS 36.300 – clause 23.17.2) as follows:
	· [bookmark: _Toc20403382][bookmark: _Toc29372888][bookmark: _Toc37760852][bookmark: _Toc46499092][bookmark: _Toc52491405][bookmark: _Toc115438975]23.17.2	Subscription based identification of Aerial UE function
Support of Aerial UE function is stored in the user's subscription information in HSS. HSS transfers this information to the MME during Attach, Service Request and Tracking Area Update procedures.
The subscription information can be provided from the MME to the eNB via the S1-AP Initial Context Setup Request during Attach, Tracking Area Update and Service Request procedures. The subscription information can also be updated via the S1-AP UE Context Modification Request message. In addition, for X2-based handover, the source eNodeB can include the subscription information in the X2-AP Handover Request message to the target eNodeB.
For the intra and inter MME S1 based handover, the MME provides the subscription information to the target eNB after the handover procedure.



Details of the signaling was specified by RAN3 for the S1 and X2 application layer protocols. Specifically, in TS 36.413 (V17.2.0)– Clause 9.2.1.136 for the S1 AP, the AUE subscription information is specified as follows.
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This information element is used by the eNB to know if the UE is allowed to use aerial UE function, refer to TS 23.401 [11].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Aerial UE subscription information
	M
	
	ENUMERATED (allowed, not allowed,…)
	






Based on the Aerial UE function, the eNB recognizes the UEs capable of Aerial communication, and then execute specific functionalities for these UEs as defined by RAN WGs, including:
1)	height reporting;
2)	interference detection;
3)	signalling flight path information transfer from UE to E-UTRAN;
4)	location information reporting.
The capability signaling of height report and triggering RSRP measurements based on N cells are defined as conditionally mandatory in TS 36.306 if the device is going to support Aerial UE subscription. These would correspond to point 1) and 2) in above.
[bookmark: _Toc131321171]In Rel-15 LTE, the AUE subscription information signaling consists of an indicator which indicates whether an AUE is allowed or not allowed to use the aerial UE function.
Note that, since Rel-17, SA2 has been working on solutions to provide a mechanism for UAV controller and UAV(s) identification in the 3GPP 5G systems [2][3]. The issues addressed by SA2 include what identities are associated with and how they are used by an UAV and/or a UAV Controller in the 3GPP system to enable 3GPP system to provide support for UAV authorization, authentication, identification, and tracking of UAVs. The following text in Clause 4.2.1 of TS 23.256 v17.4.0 addresses the subscription information: 
	[bookmark: _Hlk118117369]A UAV is associated with an Aerial subscription in the UDM. The Aerial subscription contains aerial UE indication in the Access and Mobility Subscription data (to be used similarly to aerial UE indication defined in EPS), an aerial service indication in the Session Management Subscription data for each DNN dedicated for UAS services (C2 and UUAA-SM) which indicates that corresponding authentication/authorization has to be done using API based mechanism.



[bookmark: _Toc131321172]In SA2 specifications for 5G systems, the Aerial subscription is supposed to be used in the same way as it is used in 4G.
Based on the above observations, we believe that an indicator of the type “allowed/not allowed” is equally applicable to UAV in NR compared to LTE and therefore the indicator should be the baseline for subscription based AUE identification in NR. Details of signalling should be left to RAN3.
Proposal 1 [bookmark: _Toc131321175]As with LTE, NR uses an indicator to indicate whether a AUE is allowed or not allowed to use the aerial UE function. Signaling details are up to RAN3.
[bookmark: _Hlk118444610]In the previous RAN2 meetings, there were some proposals on enhancing the AUE subscription-based identification. One of such proposals consists of including extra information about UAV types and services in the signaling. In our view, the need for differentiating different types of UAVs at RAN level is not well-justified and does not match with the intention of the SA2 specifications regarding the use of the Aerial subscription information. For example, there is suggestion to network to give higher priority to drones carrying heavy items based on indication from the UE. This is questionable as it would be close to impossible to define what shall be the weight limit to entitle to better service. And second point, how should network be able to verify the UE signaling.
[bookmark: _Toc131321173]It is close to impossible to define what shall be the weight limit to entitle to better service. It is also not clear how should network be able to verify the UE signaling.
The other suggestion is to be able to separate drones with emergency service. This has similar issues as it should then be defined based on what a service is an emergency service. Further, would theís mean that all normal UE calls related to emergency apart from the actual emergency calls should be prioritized as well. Finally, this is definitely out of scope of RAN2.
[bookmark: _Toc131321174]It is out of RAN2 scope to define which drone service could be categorized as emergency. Additionally, it creates the question of emergency related communication by regular UEs apart from actual emergency calls.
Furthermore, the WID [1] stated that RAN should aim to achieve a harmony between LTE and NR solutions. Therefore, we propose not to complicate the signalling between RAN nodes and CN nodes for AUE identification. 
Proposal 2 [bookmark: _Toc131321176]No further enhancement is needed for AUE subscription information signaling between RAN and CN as well as between RAN nodes. 
A topic that needs discussion in RAN2 is how to capture the impacts of the AUE subscription information on RAN2 specifications. In this regard, we believe RAN2 can follow the work in LTE, in which the use of AUE subscription information is captured in TS 36.300. Therefore, we propose the following.
Proposal 3 [bookmark: _Toc131321177]RAN2 clarify the use of AUE subscription information and capture it in TS 38.300. Clause 23.17.2 in TS 36.300 V17.2.0 is used as a starting point.
Then, later in the release, when NR Aerial capabilities are to be discussed, RAN2 should discuss which are the key features to be specified as conditionally mandatory to the Aerial UE subscription.
Proposal 4 [bookmark: _Toc131321178]RAN2 discuss which are the key features to be specified as conditionally mandatory to the Aerial UE subscription towards end of Release 18.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In the previous sections we made the following observations: 
Observation 1	In Rel-15 LTE, the AUE subscription information signaling consists of an indicator which indicates whether an AUE is allowed or not allowed to use the aerial UE function.
Observation 2	In SA2 specifications for 5G systems, the Aerial subscription is supposed to be used in the same way as it is used in 4G.
Observation 3	It is close to impossible to define what shall be the weight limit to entitle to better service. It is also not clear how should network be able to verify the UE signaling.
Observation 4	It is out of RAN2 scope to define which drone service could be categorized as emergency. Additionally, it creates the question of emergency related communication by regular UEs apart from actual emergency calls.

Based on the discussion in the previous sections we propose the following:
Proposal 1	As with LTE, NR uses an indicator to indicate whether a AUE is allowed or not allowed to use the aerial UE function. Signaling details are up to RAN3.
Proposal 2	No further enhancement is needed for AUE subscription information signaling between RAN and CN as well as between RAN nodes.
Proposal 3	RAN2 clarify the use of AUE subscription information and capture it in TS 38.300. Clause 23.17.2 in TS 36.300 V17.2.0 is used as a starting point.
Proposal 4	RAN2 discuss which are the key features to be specified as conditionally mandatory to the Aerial UE subscription towards end of Release 18.
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