

SA WG2 Temporary Document
Page 2

SA WG2 Meeting #S2-162	S2-2405808
15 – 19 April, 2024, Changsha, China	(rev of S2-2405546)
Source:	InterDigital Inc.
Title:	KI#3, New Solution, NTZ enforcement in 5GC
Document for:	Approval
Agenda Item: 	19.10
Work Item / Release:	FS_UAS_Ph3 / Rel-19
[bookmark: _Toc462478989]Abstract of the contribution: This contribution proposes a solution on NTZ enforcement in 5GC.
1 Discussion
This contribution proposes a solution for NTZ enforcement in 5GC addressing key issue #3.
The solution proposes to configure NTZ information dynamically per interested UAV’s expected location or route.
The solution proposes a method to enforce NTZ policy when UE is detected to be in the NTZ or nearby at Idle state and Connected state.
2	Proposal
It is proposed to adopt the following new solution in TR 23.700-59.
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Table 6.0-1: Mapping of Solutions to Key Issues
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[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc157749897]6.X	Solution #X: NTZ Enforcement in 5GC
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc157749898]6.X.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]This solution addresses KI#3, “Support of No Transmit Zones”.
[bookmark: _Toc157749899]6.X.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]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 transmissionsc for those UAVs.
· For those in Idle mode, either in the NTZs or near the NTZs (potentially entering the NTZs), if they are supporting NTZ enforcement, inform the UAVs of the NTZ restrictions via NAS signalling. UAV’s support of NTZ enforcement may be part of the UAV’s aerial subscription information or reported by the UAV to the network (e.g. during Registration procedure). 
Editor's Nnote: 	It is FFS whether and how to enforce NTZ for UAVs in Idle state.how to enforce NTZ for UAVs in IDLE mode that don’t support NTZ.
[bookmark: _Toc157749900]6.X.3	Procedures


Figure 6.X.3-1: NTZ enforcement in 5GC
1. The UAS NF receives the NTZ enforcement request from the USS/UTM. The request include 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, period of time that NTZs are valid, etc.
2. The UAS NF query UDM and may uses the UAV tracking mechanism to determine the location of the affected UAVs, whether they are in NTZs, and locate their serving AMFs.
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: This solution assumes that the affected UAVs have successfully registered at the network.
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.
3. The UAS NF forwards the NTZ enforcement request to the serving AMFs.
4. The AMF may further use location service to determine the location of the affected UAVs.

If the affected UAV is in Connected mode,
5. The AMF may requests the SMF to deactivate the resource for the PDU Sessions of the affected UAV.
6. The AMF also notifies the affected UAV of the NTZ enforcement.
NOTE: If the affected UAV is in NTZ zone, step 6 performes 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.
7. The AMF may also send inform the serving RAN a NTZ enforcement request with NTZ info (e.g., NTZ area and restricted freq. band).to enforce the NTZ for the UAV, e.g. not scheduling UL transmission for the UAV.
8. Based on RAN’s discretion, tThe RAN may perform NTZ enforcement for the affected UAV (e.g. release the RRC connection of the UAV, etc).
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.

If the affected UAV is in Idle mode and support NTZ enforcement,
5b. The AMF notifies the UAV of the NTZ restriction. The UAVs may proactively comply with the NTZ restriction.
6b/7b. If non-conformant UAVs initiate Service Request, it may be rejected with the reason of NTZ control.

[bookmark: _Toc157749901]6.X.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 service request for the reason of NTZ control.
RAN
· Supports NTZ enforcement (e.g., not scheduling UL transmission, release RRC)

UAV
	-   Supports NTZ enforcement
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