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Abstract: This contribution proposes update of solution #16.
1 Introduction
In solution #16, there are several E.N.s
1) Editor's Note: It is FFS whether and how to enforce NTZ for UAVs in Idle state.
This E.N. is about enforcement of NTZ which is intended to prevent uplink traffic from UAV in the NTZ area. But UAV in Idle state does not send any data, therefore, it is not relevant to enforcement NTZ in NW control aspect. The main operation of UAV in idle state is monitoring SIB information from RAN for better cell selection. And RAN aspect is not in scope of SA2. The E.N. is proposed to be removed as it is not relevant to SA2 solution.
2) Editor’s Note: It is FFS whether UAS NF needs to use the UAV tracking mechanism to determine the location of the affected UAV.
This E.N. is relating to the mechanism how UAS NF locates UAV and determine whether it is in NTZ or not. When NTZ area is large enough that UE’s location per tracking area level can be utilized to determine whether UAV in the NTZ area or not, UAV tracking may not needed. But, if NTZ area is quite small around a cell size or smaller, the UE’s location per tracking area level will not be enough to determine whether UAV in the NTZ or about to enter NTZ. In those scenario (e.g., NTZ area is quite small around a cell size or smaller), UAV tracking mechanism may be needed for positioning of UAV in higher granularity.
3) Editor’s Note: It is FFS how to enforce NTZ to UAVs not yet registered and without NTZ information.
This E.N. is relating to the issue how to enforce NTZ when UAV is trying to register at the area of NTZ.
It is also proposed that NTZ enforcement is performed at AMF which is serving the area of NTZ. 
4) Editor’s Note: RAN aspect is not in scope of SA2 and will be based on RAN decision.
RAN aspect should be changed to NOTE.

2. Text Proposal
It is proposed to capture the following changes at TR 23.700-59.

* * * * First change * * * * 
[bookmark: _Toc164709739][bookmark: _Toc164718987][bookmark: _Toc519004414]6.16	Solution #16: NTZ Enforcement in 5GC
[bookmark: _Toc164709740][bookmark: _Toc164718988]6.16.1	Key Issue mapping
This solution addresses KI#3, “Support of No Transmit Zones”.
[bookmark: _Toc164709741][bookmark: _Toc164718989]6.16.2	Description
This solution assumes that NTZ enforcement is provided to the 5GC from USS dynamically. This solution is intended for 5GC to enforce NTZ information for the UAV dynamically so that UAV does not transmit in the NTZ after receiving NTZ enforcement.
In this solution, the NTZ enforcement request is initiated from the USS/UTM and sent to the UAS-NF in 5GC. The request includes the designated NTZ information (areas, spectrum, etc.) and target UAV identifiers (or all UAVs). The UAS NF maps the NTZ areas to network areas and locates the serving AMFs of the affected UAVs and forwards the NTZ enforcement request to the serving AMFs.
The serving AMF may perform the following actions:
-	Use the location service to determine whether the UAV is in or out of the NTZs.
-	For those in the NTZs and in Connected mode, inform the SMF to deactivate the PDU sessions of the UAV (C2 communication may be exempted), and inform the RANs to not schedule UL transmissions for those UAVs.
[bookmark: _Hlk166700101]Editor's Note: It is FFS whether and how to enforce NTZ for UAVs in Idle state.
[bookmark: _Toc164709742][bookmark: _Toc164718990]6.16.3	Procedures



Figure 6.16.3-1: NTZ enforcement in 5GC
1.	The UAS NF receives the NTZ enforcement request from the USS/UTM. The request includes the NTZ information,  and affected UAV Identifiers (or all UAVs). The NTZ information includes one or multiple NTZ areas, frequency bands that UAVs are not allowed to transmit, etc.
2.	The UAS NF query UDM and may use the UAV tracking mechanism to determine the location of the affected UAVs (e.g., when NTZ area is quite small around a cell size or smaller), whether they are in NTZs, and locate their serving AMFs. When the request for NTZ enforcement is for all UAVs, UAS NF may query NRF to identify AMFs which serve the area indicated at NTZ information.
[bookmark: _Hlk166700117]Editor’s Note: It is FFS whether UAS NF needs to use the UAV tracking mechanism to determine the location of the affected UAV.
NOTE 1: This solution assumes that the affected UAVs have successfully registered at the network. When there is an UAV included in the request from USS but not registered at the network, it may be ignored or informed to the USS at the response to the request.
[bookmark: _Hlk166700132]Editor’s Note: It is FFS how to enforce NTZ to UAVs not yet registered and without NTZ information.
The following steps are repeated for each affected UAV or for each AMF serving the NTZ area.
13.	The UAS NF forwards the NTZ enforcement request to the (serving) AMFs.
24.	The AMF may further use location service to determine the location of the affected UAVs. If indicated that all UAVs are affected, the AMF may identify affected UAVs in the AMF’s service area based on its location.

If the affected UAV is in Connected mode,
15.	The AMF may request the SMF to deactivate the resource for the PDU Sessions of the affected UAV.
26.	The AMF also notifies the affected UAV of the NTZ enforcement.
NOTE 2: If the affected UAV is in NTZ zone, step 6 performed only when downlink data reception in NTZs is allowed given the regulatory requirements are not violated. And the affected UAV shall not respond to the notification.
17.	The AMF may also send the serving RAN a NTZ enforcement request with NTZ info (e.g., NTZ area and restricted freq. band).
28.	Based on RAN’s discretion, the RAN may perform NTZ enforcement for the affected UAV (e.g. release the RRC connection of the UAV, etc).
[bookmark: _Hlk166700143]NOTE 3: RAN aspect is not in scope of SA2 and will be based on RAN decision.
When there is an UAV which sends a registration request at the NTZ area, 
9.	The AMF may reject the UAV’s registration request. The registration signalling may be enhanced to indicate the UAV is not allowed to register because of NTZ enforcement.
Editor’s Note: RAN aspect is not in scope of SA2 and will be based on RAN decision.
Editor’s Note: Whether and how the height information is incorporated, which will ensure UAV does not trigger any operation beyond the mentioned height, is FFS. RAN enforcement for height in the NTZ is FFS.
[bookmark: _Toc164709743][bookmark: _Toc164718991]6.16.4	Impacts on services, entities and interfaces
UAS NF:
-	Supports handling of NTZ enforcement request, including forwarding the request to other NFs (e.g. AMF).
AMF
-	Supports notification of NTZ enforcement/restriction to the affected UAVs using NAS signalling.
-	Supports requesting the SMF to enforce the NTZ (e.g., deactivate PDU Sessions).
-	Supports requesting the RAN to enforce the NTZ (e.g., not scheduling UL transmission).
-	Reject registrationservice request for the reason of NTZ control.
RAN
-	Supports NTZ enforcement (e.g., not scheduling UL transmission, release RRC).

UAV
	-	Supports NTZ enforcement.

* * * * End of changes * * * *
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