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1. Introduction
[bookmark: OLE_LINK1]3GPP TSG RAN Meeting #94e has approved a new work item aimed at “NR support for UAV (Uncrewed Aerial Vehicles)”. Detailed work item description (WID) can be found in [1]. The objectives of subscription-based identification are shown 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.


In this contribution, we discussed the subscription-based identification for NR UAV. 
2. Discussion
In some countries it may not be allowed to fly drones which are connected to network without authorization. Thus subscription-based identification is to be introduced for the network to know if the user of the UE has a suitable subscription.
In LTE, the subscription-based identification of UAV is captured as following in 36.300[2]: 
	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.


More specifically, in S1AP message INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE, CN indicates the eNB with an IE Aerial UE subscription information. If the Aerial UE subscription information IE is included these messages, the eNB shall, if supported, store this information in the UE context and use it as defined in TS 36.300.
In addition, network can identify the aerial-UE type via UE capability heightMeas-r15 which is mandatory supported for the UE which have aerial UE subscription[3].
	[bookmark: _Toc37152805][bookmark: _Toc108823886][bookmark: _Toc37236731][bookmark: _Toc52534768][bookmark: _Toc29241336][bookmark: _Toc46493874]4.3.6.35	heightMeas-r15
This field defines whether the UE supports height-based measurement reporting as specified in TS 36.331 [5]. It is mandatory to support this feature for UEs which have Aerial UE subscription as defined in TS 23.401 [18].


With the signaling described above, the eNB can identify aerial-UE type and determine whether to allow the UE to use aerial UE function according to the Aerial subscription information.
for NR UAV, subscription-based aerial UE identification has similar motivation as LTE. As described in UAV WID, LTE mechanism for subscription-based UAV identification is a starting point for NR, and overall the LTE and NR solution should be harmonized as much as possible. Thus, we proposal LTE solution for subscription-based UAV identification take LTE solution as baseline.
Proposal 1: LTE solution for subscription-based aerial-UE identification is taken as baseline for NR UAV.
One impact on RAN2 specification is how to identify aerial-UE by the gNB. Based on the LTE solution, similar solution can be considered, e.g. by a capability specific for aerial-UE and mandatory supported by aerial-UE, or an aerial-UE type indicator (similar to RedCap).
Proposal 2: The gNB should be able to identify aerial-UE via an UAV specific mandatory feature, or an aerial-UE type indicator in capability signaling.
In MR-DC configuration, the SN can identify whether the UE support UAV function by checking the SN side capability signaling. For NR-DC and EN-DC, aerial-UE can be identified via the capability siganling as proposed above. For NE-DC, aerial-UE can be identified by existing LTE capability signaling. 
However, the SN cannot know whether the UE has a suitable subscription and is allowed to use UAV functions in SN side if the subscription information is only transferred to MN as LTE does. We think the aerial subscription information transferred to MN should also be applicable for SN side, i.e. if UAV function is allowed in MN side, SN should be able to configure UAV functions for the UE in SN side too.
Proposal 3: For MR-DC case, the aerial subscription information is also applicable to UAV functions in SN side. 
There are two options inform SN of UE’s aerial subscription information:
· Option 1: To add aerial subscription information in inter-node RRC message. 
· Option 2: To add aerial subscription information in Xn message. 
Option 2 is aligned with LTE aerial solution in which Aerial subscription information is carried in X2/S1 messages. Thus the details can be discussed and decided in RAN3.
Proposal 4: SN should be informed of UE’s aerial subscription information. The details can be discussed in RAN3.
Another aerial-UE identification related issue is whether early identification is needed for aerial-UE.
Early identification in Msg1/Msg3/MsgA is introduced for RedCap. The intention of early identification is to provide differentiated scheduling for following Msg2/Msg3/Msg4. For NR UAV, some similar enhancement can also be considered. 
When UAV UE flies in the air, it may initiate RACH procedure due to handover, RRC re-establishment, beam failure recovery, and RRC resume request. To serve UAV UE, some beams are expected to be transmitted to the air. However, aerial-UE in the air may also detect the beams that are intended for territorial UE and are reflected to the air. To improve scheduling during RACH procedure, it it preferred that only the beams transmitted to the air are considered, or the beams transmitted to the air are considered with high priority for RACH resource selection.
To implement this function, the information of the SSBs that are transmitted to the air can be indicated in the system information, and in the handover message.
Proposal 5: RAN2 to discuss whether it is needed that SSBs intended for UAV UE flying in the air are indicated explicitly to the UAV UE for RACH resource selection.
3. Conclusion and proposals
Proposal 1: LTE solution for subscription-based aerial-UE identification is taken as baseline for NR UAV.
Proposal 2: The gNB should be able to identify aerial-UE via an UAV specific mandatory feature, or an aerial-UE type indicator in capability signaling.
Proposal 3: For MR-DC case, the aerial subscription information is also applicable to UAV functions in SN side. 
Proposal 4: SN should be informed of UE’s aerial subscription information. The details can be discussed in RAN3.
[bookmark: _GoBack]Proposal 5: RAN2 to discuss whether it is needed that SSBs intended for UAV UE flying in the air are indicated explicitly to the UAV UE for RACH resource selection.
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