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[bookmark: _Ref488331639]1. Introduction
As a follow on to the support of UAV in LTE in REL15 [1] RAN approved for REL18 a new WID [2] to support the introduction NR UAV. One objective relates to UAV Authorisation and Authentication for a UAV with an aerial UE subscription. UAV Identification and the UAV Identification Broadcast.
RP-230782-[2]
[bookmark: _Hlk130294153]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.
Considering some progress in RAN3 and SA2, and using the LTE solution from REL15 as a starting point we address how to make progress on this function in RAN2.
2. Discussion
Starting with the agreement to use the LTE work as a starting point, and try to ensure harmonisation between LTE and NR we first should establish this harmonised baseline. The LTE stage 2 TS36.300 captured the introduction of LTE aerial UE as follows.
[bookmark: _Toc20403382][bookmark: _Toc29372888][bookmark: _Toc37760852][bookmark: _Toc46499092][bookmark: _Toc52491405][bookmark: _Toc131026736]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.

The work for this objective is split between SA2/RAN3 and RAN2. And from the above text it is clear that most of the functional definition and message definitions originate from SA2 and RAN3. So we initially thought it would be okay to support the approach indicated by other companies to limit RAN2 activity to capturing a similar Stage 2 proposal for NR UAV introduction.
With this in mind and examining the above text in a first instant clearly there are changes due to architectural enhancements in 5GS due to new functional entities and interfaces have changed. E.g. MME -> AMF, eNB -> gNB, S1-AP -> NGAP and X2-AP -> Xn-AP, HSS -> UDM.
But then we realised RAN3 already made good progress and already have a stage 2 CR R3-226833 [3] already adopted.
X.x2	Subscription based identification of Aerial UE function
Support of Aerial UE function is stored in the user's subscription information in UDM. UDM transfers this information to the AMF during Attach, Service Request and Tracking Area Update procedures.
The Aerial UE subscription information can be provided from the AMF to the NG-RAN node via the NGAP INITIAL CONTEXT SETUP REQUEST message during the Attach, Tracking Area Update and Service Request procedures. The subscription information can also be updated via the NGAP UE Context Modification procedure and NGAP Path Switch Acknowledge procedure. In addition, for Xn-based handover, the source NG-RAN node can include the Aerial UE subscription information in the XnAP HANDOVER REQUEST message and RETRIEVE UE CONTEXT RESPONSE message to the target NG-RAN node.
For the intra- and inter-AMF NG-based handover, the AMF provides the Aerial UE subscription information to the target NG-RAN node after the handover procedure.
Proposal 1: RAN2 adopts the RAN3 stage 2 text as a baseline.

At RAN2#121bis-e contribution [4] proposed an expansion for UAV subscription information in order to enable a higher granular approach to managing different types of UAVs as they traverse a network, and proposes expanding the toggle bit approach introduced for LTE in the Aerial UE subscription Information. 
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9.2.1.136	Aerial UE subscription information
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].
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It was argued that this could also be extended to identify and prioritise emergency service UAVs. We understand that if SA2 identify this is even required it can then be managed through A2X specification in the service layer and through use of the A2X service authorization. And we also agree with other observations that identifying distinct device types and to be identified as alternative categories would also be challenging and not in RAN2 scope.
[bookmark: _GoBack]Proposal 2: No enhancement is needed to differentiate between UAV types as a function of authorising aerial UE subscription.

As SA2 are still finalising the A2X UAV authorization and authentication (UUAA) specifications, RAN2 should wait for SA2 before finalising the RAN3 proposed text.
Proposal 3: RAN2 waits for SA2 to finish specifying UAV Authorization and authentication before agreeing the RAN3 proposed text.
3. Conclusion and Recommendations
Considering the discussion presented above we propose the following.
Proposal 1: RAN2 adopts the RAN3 stage 2 text as a baseline.
Proposal 2: No enhancement is needed to differentiate between UAV types as a function of authorising aerial UE subscription.
Proposal 3: RAN2 waits for SA2 to finish specifying UAV Authorization and authentication before agreeing the RAN3 proposed text.
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