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Abstract of the contribution: The contribution proposes a solution to KI#3: Support of No Transmit Zones
Introduction
[bookmark: _Toc136871176]This contribution proposes third-party provisioning aspects for controlling UE to honour the NTZ area, which is related to the introduction of No Transmit Zones for aerial UEs by CEPT decision 22(07) [3]. The ECC Decision asserts that a mechanism is necessary to ensure that aerial UEs respect no-transmit zones in order to protect incumbent radio systems from potential interference from aerial UEs. 
Discussion
The NTZ area is demarcated as a geographical location where UE is not to transmit any radio signal. One such example is the upward-looking beam, which might cause interference due to UE being close/within the visible path of an ATC communicating with planes. The drones can still fly at an allowed level where upward-looking beams from the base station do not interfere with the ATC radio system.


Figure 1 NTZ application based on UAVs height where the ATC can have interference
1. How to provision and control Aerial vehicles about the no-transmission zone in its pre-mission flight path?
2. How to provision and control the Aerial vehicle about the band restrictions in its flight path?
This solution proposes to enable the 5GC to provision and configure the UAV-UE on the no-transmission zone information and band restriction per geography information (or even TA/RA and Cell level).
It is proposed to use a new API to provision NTZ information in UDR at a group level (e.g., UEs of certain group or categories are restricted) or individual UE level (e.g., only selected UEs are restricted), or even PLMN level (e.g., all the UEs of all PLMNs or any specific PLMN are restricted).
Any external entity (such as USS/TPAE) will use 5GC to provide NTZ information at group, PLMN, or individual UE levels.
PCF will use this new UDR provisioning information to come up with NTZ information and deliver it to UE as part of the A2X NTZ policy delivery process. 
UE will follow the NTZ information to behave differently in different geographies by following the configured NTZ policy in the A2X policy.
Also, the pre-mission flight path plan received from an external entity to 5GC will enable 5GC to devise advance policy notification if a UE’s upcoming flight path goes via the NTZ or band-restricted area.
Proposal
A solution is proposed for KI#3 for incorporation in the FS_UAS_Ph3 TR23.700-59.
*** Start of changes (all new text) ***
6.X	Solution #X: NTZ restriction Provisioning aspects
[bookmark: _Toc97036719][bookmark: _Toc101526146][bookmark: _Toc104882844][bookmark: _Toc113425992][bookmark: _Toc117496417][bookmark: _Toc122517639]6.X.1	Key Issue mapping
This solution aims to resolve Key Issue #3, " Support of No Transmit Zones ".
[bookmark: _Toc97036720][bookmark: _Toc101526147][bookmark: _Toc104882845][bookmark: _Toc113425993][bookmark: _Toc117496418][bookmark: _Toc122517640]6.X.2	Description
Add descriptions related to the proposed architecture and procedure.


Figure 6.X.2‑1 Logical 5GS and EPS architecture for UAV
[bookmark: _Toc101526149][bookmark: _Toc104882847][bookmark: _Toc113425995][bookmark: _Toc117496420][bookmark: _Toc122517642]6.X.3	Procedures
6.X.3.1	NTZ Provisioning
The call flow below is based on clause 4.15.6.7 Service-specific parameter provisioning in TS 23.502.


Figure 6.X.3.1-1 NTZ Parameter provisioning
1. To create a new request, the USS/TPAE invokes an Nnef_NTZParameter_Create service operation (or reuse any existing NEF APIs) to UAS NF to request. The request may include subscription information to the report on the UE(A2XNTZ) policy delivery outcome.
	To update or remove an existing request, the USS/TPAE invokes an Nnef_NTZParameter_Update or Nnef_NTZParameter_Delete service operation together with the corresponding Transaction Reference ID which was provided to the USS/TPAE in Nnef_NTZParameter_Create response message.	
2.	The USS/TPAE sends its request to the NEF/UAS-NF. The NEF/UAS-NF authorizes the USS/TPAE request. The NEF/ UAS-NF performs the following mappings:
2a.	(Optional) The NEF/UAS-NF may invoke Nudm_SDM_Get service operation to perform the following mappings:
-	Map the GPSI in Target UE Identifier into SUPI, according to information received from UDM.
-	Map the External Group Identifier in Target UE Identifier into the Internal Group Identifier, according to information received from UDM. (e.g. 3GPP UAV ID, CAA Level UAV ID)
	If the USS/TPAE subscribed to the outcome of UE Policy delivery, the USS/TPAE indicates where (resource URI of the target recipient of the notification) the USS/TPAE receives the corresponding notifications.	
2b.	 (Optional) (in the case of Nnef_NTZParameter_Create or Update): The NEF/UAS-NF may need to authorize the service-specific parameter provisioning request with the UDM by sending a Nudm_ServiceSpecificAuthorisation_Create service operation as the USS/TPAE entity is outside the 3gpp domain.
	(in the case of Nnef_NTZParameter_delete): The NEF/UAS-NF requests the UDM to remove the authorization of the service-specific parameters provisioned by sending a Nudm_ServiceSpecificAuthorisation_Remove service operation.
3.	(in the case of Nnef_NTZParameter_Create or Update): The NEF/UAS-NF stores the USS/TPAE request information in the UDR as the "UEPolicySet" (Data Subset setting to "A2X NTZ Info") together with the assigned Transaction Reference ID.
	(in the case of Nnef_NTZParameter_delete): The NEF/UAS-NF deletes the USS/TPAE request information from the UDR.
4.	The NEF/UAS-NF responds to the USS/TPAE. In the case of Nnef_NTZParameter_Create response message, the response message includes the assigned Transaction Reference ID. If the UE is registered to the network and the PCF performs the subscription to notification to the data modified in the UDR by invoking Nudr_DM_Subscribe (USS/TPAE NTZ parameter provisioning information, SUPI, Data Set setting to "UEPolicySet", Data Subset setting to "A2X NTZ Info") at step 0, the following steps are performed:
5.	The PCF(s) receive(s) a Nudr_DM_Notify notification of data change from the UDR.
NOTE 3:	PCF does not have to subscribe for each UE the application specific information, e.g. if PCF has already received the application specific information for a group of UE or PLMN. The same NTZ specific information is delivered to every UE in a group.	
6.	The PCF initiates UE Policy delivery (as specified in section 6.X.3.2).
7.	(Optional) If the USS/TPAE subscribed to notifications about the outcome of UE Policies delivery due to NTZ parameter provisioning targeting a single UE and the PCF is notified of UE Policy Container from the AMF, the PCF notifies the UE Policy delivery result contained in the UE Policy container as the outcome of the procedure to NEF/UAS-NF by sending Npcf_EventExposure_Notify.
	If the PCF is notified about UE Policy delivery failure from the AMF due to UE not reachable, the PCF may determine to retry step 6 of this procedure when the UE becomes reachable. In such a case, the PCF may report the interim status i.e. UE is temporarily unreachable as the outcome of the procedure to NEF/UAS-NF by sending Npcf_EventExposoure_Notify.
	If the PCF determines the failure of the UE Policies delivery procedure, the PCF notifies the failure with an appropriate cause such as UE is unreachable as the outcome of the procedure to NEF/UAS-NF by sending Npcf_EventExposure_Notify.
8.	(Optional) When the NEF/UAS-NF receives Npcf_EventExposure_Notify, the NEF/UAS-NF performs information mapping (e.g. AF(USS/TPAE) Transaction Internal ID provided in Notification Correlation ID to AF(USS/TPAE) Transaction ID, SUPI to GPSI, etc.) and triggers the appropriate Nnef_ServiceParameter_Notify message.
Note: The UE can be preconfigured with NTZ polices and updates can be applied based on the above procedure. 
6.X.3.2	UE Configuration Update procedure for transparent UE Policy delivery
 This procedure is initiated when the PCF wants to update UE policy information (i.e. UE policy) in the UE configuration. 


Figure 6.X.3.2‑1 UE Configuration Update procedure for transparent A2X NTZ Policy delivery for NTZ information
0.	PCF decides to update A2X NTZ policy for NTZ based on triggering conditions such as an initial registration, registration with 5GS when the UE moves from EPS to 5GS, or need for updating UE policy as follows:
-	For the case of initial registration and registration with 5GS when the UE moves from EPS to 5GS, the PCF compares the list of PSIs included in the A2X NTZ policy information in Npcf_UEPolicyControl_Create request and determines, whether A2X NTZ policy information have to be updated and be provided to the UE via the AMF using DL NAS TRANSPORT message; and
-	For the network triggered UE policy update case (e.g. the change of UE location, the PCF checks the latest list of PSIs to decide which A2X NTZ policies have to be sent to the UE.	
0a.	If the PCF has not subscribed to be notified by the AMF about the UE response to an update of UE policy information, the PCF subscribes to the AMF to be notified about the UE response to an update of UE policy information.
1.	PCF invokes Namf_Communication_N1N2MessageTransfer service operation provided by the AMF. The message includes SUPI, UE Policy Container.
2.	If the UE is registered and reachable by AMF, AMF shall transfer transparently the A2X NTZ Policy container to the UE via the registered access. If not reachable AMF will initiate network initiated service request to make the UE reachable. 
3.	If the UE is in CM-CONNECTED over 3GPP access, the AMF transfers transparently the A2X NTZ Policy container (UE policy information) received from the PCF to the UE.
4.	The UE updates the A2X NTZ policy and corresponding NTZ information provided by the PCF and sends the result to the AMF.
5.	The AMF forwards the response of the UE to the PCF using Namf_Communication_N1MessageNotify.
	The PCF maintains the latest list of PSIs delivered to the UE and updates the latest list of PSIs in the UDR by invoking Nudr_DM_Update (SUPI, Policy Data, Policy Set Entry, updated PSI data) service operation.
6.X.3.3 No-transmission zone parameters & UE behaviour
The NTZ policy information will be based on the coordinates and the indication flag whether NTZ is applicable, as well as the list of allowed frequency bands. The below tables are described as an example. More details on the data structure need to be defined by stage3.
Table 6.X.3.3-1 Sample NTZ Parameters provided by USS/TPAE
	NTZ parameters
	Description

	Geographical area
	Identifies the geographical area indicated by the geographical area field when not served by RAN (E-UTRA or NR)
(similar data types can be applied for height-dependent NTZ when served by RAN)

	Radio Parameters
	Radio parameters, e.g.,  which bands are allowed and whether the transmission is restricted for UE in a certain geography



Table 6.X.3.3-2 Geographical area contents
	
geographical area contents

	
Coordinate 1 (longitude, latitude & height)

	
Coordinate 2 (longitude, latitude & height)

	
...

	
Coordinate n (longitude, latitude & height)



Table 6.X.3.3-3 Radio Parameters contents
	
Radio parameters contents

	NTZ applicable/not applicable

	List of Transmission bands allowed/not allowed



The UE, upon applying UE Policy (A2X NTZ policy) with NTZ information, shall have the following behaviour:
1. UE shall not do cell search or any radio transmission in a no-transmission zone.
2. UE shall not use the restricted bands in band-restricted geography. 
3. UE may ignore RFSP configuration when NTZ band restrictions information is configured.
6.X.4	Impacts on services, entities and interfaces
UE
· Complying to new NTZ information based on policy information.
NEF
· Supporting new API/new parameters to support NTZ provisioning.
UDR
· Storage of new NTZ information.

*** END of changes ***
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