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Introduction
RAN#94e approved a WI for NR UAV [1] where one of the objectives is 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.



3GPP studied support of Aerial Vehicles during Rel-15 LTE and documents the finding in a TR [2]. During the normative phase, support for subscription-based aerial-UE identification was specified. The above objective is intended to adapt the LTE solution to NR while also developing NR-specific enhancements if needed.
In this contribution, we discuss the LTE UAV enhancements and their applicability in NR. Further, we will also discuss some potential NR specific enhancements.

Background
In LTE, support for subscription-based aerial-UE identification was specified as follows by SA2, RAN2 and RAN3. 
SA2 specification TS 23.401 section 4.3.31 describes the following:
	[bookmark: _Toc19171846][bookmark: _Toc27844131][bookmark: _Toc36134289][bookmark: _Toc45175972][bookmark: _Toc51762002][bookmark: _Toc51762487][bookmark: _Toc51762970][bookmark: _Toc68005959]4.3.31	Subscription handling for Aerial UEs
This clause describes subscription information handling in order to support operating Aerial UE function over E-UTRAN as defined in TS 36.300 [5] and TS 36.331 [37].
The eNodeB supporting Aerial UE function handling uses the per user information supplied by the MME to determine whether or not to allow the UE to use 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 via Update Location message during Attach and Tracking Area Update procedures. Home Operator may revoke user's subscription authorisation for operating Aerial UEs at any time.
MME that supports Aerial UE function provides the user's subscription information on Aerial UE authorisation to the eNodeB via the S1 AP Initial Context Setup Request during Attach, Tracking Area Update and Service Request procedures.
For the intra and inter MME S1 based handover (intra RAT) or Inter-RAT handover to E-UTRAN, the Aerial UE subscription information for the user is included in the S1-AP UE Context Modification Request message sent to the target eNodeB after the handover procedure.
For X2-based handover, the Aerial UE subscription information for the user is sent to target eNodeB as follows:
-	If the source eNodeB supports Aerial UE function and the user's Aerial UE subscription information is included in the UE context, the source eNodeB shall include the information in the X2-AP Handover Request message to the target eNodeB.
-	The MME shall send the Aerial UE subscription information to the target eNodeB in the Path Switch Request Acknowledge message.
If the Aerial UE subscription information has changed, the updated Aerial UE subscription information is included in the S1-AP UE Context Modification Request message sent to the eNodeB.



RAN2 captured in stage-2 the overall use of this information as shown below from TS 36.300:
	[bookmark: _Toc109128152]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.



As explained above, “Aerial UE subscription information” can be included in:
· INITIAL CONTEXT SETUP REQUEST (S1-AP: MME -> eNB)
· UE CONTEXT MODIFICATION REQUEST (S1-AP: MME -> eNB)
· HANDOVER REQUEST (S1-AP: MME -> target eNB; X2-AP: source eNB -> target eNB)
· PATH SWITCH REQUEST ACKNOWLEDGE (S1-AP: MME -> eNB)
· RETRIEVE UE CONTEXT RESPONSE (X2-AP: source eNB -> target eNB)

RAN3 specifications provide the signaling details for transferring the subscription information between the network nodes, which is captured in TS 36.413 (for S1-AP) and TS 36.423 (for X2-AP) and defined 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[12].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

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



As can be seen, the Aerial UE subscription information is a 1-bit flag indicating whether UAV specific features are ‘allowed’ or ‘not allowed’ for the UE.
[bookmark: _Toc115351980][bookmark: _Toc115352197][bookmark: _Toc115377491][bookmark: _Toc115377515]In LTE, the Aerial UE subscription information is a 1-bit flag indicating whether the UE is ‘allowed’ or ‘not allowed’ to use the aerial UE functions.

NR Specific Enhancements
We share the view that it is beneficial for the RAN to know whether a UE is allowed to support UAV functions or not. We further think that RAN knowing that a certain aerial UE is of a certain type can be beneficial so that it can provide tailored services based on the type. For example, a large drone carrying heavy items (e.g. delivery drone) may get services with higher priority over a lightweight amateur drone taking some pictures. Another example: an emergency services drone (e.g. delivering medicine) may get higher priority services than an e-commerce delivery drone. 
So, higher granularity of information related to the UAV type/subscription can be beneficial to RAN e.g. to prioritize mobility handling, admission control during congestion scenarios etc. accordingly.
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Now, how to provide additional subscription information (e.g. emergency drone, service vehicle, commercial drone, delivery drone, amateur drone, etc.) to the RAN node? One can think of several options, such as CN providing this information to RAN, UE providing this information to RAN, or RAN getting this information from a third-party directly like UAS/USS/UTM.
Given that LTE already defined a framework to provide a one-bit flag about UAV subscription, it may be straightforward to enable a more granular information using the same method. Once RAN2 agrees that it is beneficial, RAN3 and SA2 can define the required signalling details.
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Other option is for RAN2 to directly define such information e.g. using RRC signalling from the UE. This allows changing the UAV type more dynamically, e.g. based on mission types, without going to IDLE or doing a TAU update. For instance, emergency drone inbound to the scene may be higher priority but returning after the mission may be normal priority. In this case, the RAN-node can check with the serving AMF if the indicated type is authorized by checking against the subscription information.
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Therefore, we propose RAN2 to agree the principle that it would be beneficial from RAN2 point of view for RAN to have the information about the different UAV types, subscription, and/or mission types. Details can be discussed further once the principle is agreed.
[bookmark: _Toc115351984][bookmark: _Toc115377495]From RAN2 point of view, it is beneficial for RAN to have the information about different UAV types, UAV subscription types, and/or UAV mission types. Details can be discussed further.
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Conclusion
In this contribution, we made the following observations on the subscription based aerial UE identification:
Observation 1.	In LTE, the Aerial UE subscription information is a 1-bit flag indicating whether the UE is ‘allowed’ or ‘not allowed’ to use the aerial UE functions.
Observation 2.	Higher granularity of information related to the UAV type/subscription can be beneficial to RAN e.g. to prioritize mobility handling, admission control during congestion etc.
Observation 3.	A more granular UAV type/subscription information can be enabled using the same method as in LTE.
Observation 4.	Alternatively, UE can indicate it directly to RAN, e.g. using RRC signalling.

Based on the discussion and observations, we propose:
Proposal 1.	From RAN2 point of view, it is beneficial for RAN to have the information about different UAV types, UAV subscription types, and/or UAV mission types. Details can be discussed further.
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