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Abstract of the contribution: This paper proposes a new solution for KI#3.
Discussion
Based on KI#3 and the Architectural Assumptions related to NTZ captured in TR 23.700-59v0.1.0, this paper proposes a new solution. 
	[bookmark: _Toc129708875][bookmark: _Toc157501982][bookmark: _Toc157749886][bookmark: _Toc157501988][bookmark: _Toc157749893]4.1	Architectural Assumptions
...
The following assumptions apply to the support of NTZ:
-	NTZ may be defined according to regional/national requirements;
-	an NTZ may map to one or more cells or a fraction of a cell, or overlap different cells in a mobile operator network.
NOTE:	NTZ scope and mapping to cell(s) need to be coordinated with RAN WGs.
5.3	Key Issue #3: Support of No Transmit Zones
[bookmark: _Toc157501989][bookmark: _Toc157749894]5.3.1	Description
This key issue relates to the introduction by CEPT ECC Decision 22(07) [3] of No Transmit Zones for aerial UEs. 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.
Since the ECC Decision does not identify any specific RAT, NTZs can be supported by both LTE and NR.
This key issue addresses the following aspects:
-	How to ensure an aerial UE respects no-transmit zones, including:
-	whether a mobile network cells overlapping completely or partially with the NTZ and using the restricted frequency bands of the NTZ;
-	whether mechanisms are needed to differentiate aerial UEs that support functions defined for NTZs in Rel. 19 and aerial UEs that don't;
-	what if any, specific aerial UE behaviour when the aerial UE approaches, enters, or exits the NTZ.
-	Whether and how to enable configuration of NTZ information in the aerial UE.
-	Whether to allow the enforcement of no-transmit zone(s) for both aerial UEs in connected mode and aerial UEs in idle mode and if yes then how.
Editor's note:	Interaction with potential other regulatory services is TBD.
NOTE:	Any potential solutions developed shall be coordinated with RAN WGs or progressed together with RAN WGs input.



Proposal
It is proposed to agree the following changes into TR 23.700-59.

* * * * Start of 1st Change * * * * 
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc157749896][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Start of Next Change * * * * 
[bookmark: _Toc157501976][bookmark: _Toc157749880]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.256: "Support of Uncrewed Aerial Systems (UAS) connectivity, identification and tracking; Stage 2".
[3]	ECC Decision (22)07 (cept.org) https://docdb.cept.org/download/4240: "Harmonised technical conditions for the usage of aerial UE for communications based on LTE and 5G NR in the bands 703-733 MHz, 832-862 MHz, 880-915 MHz, 1710- 1785 MHz, 1920-1980 MHz, 2500-2570 MHz and 2570- 2620 MHz harmonised for MFCN".
[x]	3GPP TS 38.300: "NR; Overall description; Stage 2".


* * * * Start of Next Change * * * * 
!!! All New Texts !!!
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441676]6.Z	Solution #Z: Support of No Transmit Zones
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc157447964][bookmark: _Toc157692399]6.Z.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc157447965]This is a solution for Key Issue #3 "Support of No Transmit Zones".
[bookmark: _Toc157692400]6.Z.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc157447966]In this solution, the UE is provisioned with NTZ parameter indicating restricted frequency band(s) associated with Geographical Area. The NG-RAN can be configured with information related to the NTZs by the OAM.
[bookmark: _Toc29372891][bookmark: _Toc37760855][bookmark: _Toc131026739][bookmark: _Toc20403385][bookmark: _Toc52491408][bookmark: _Toc46499095][bookmark: _Toc155991777]TS 38.300 [x] clause 16.18.6 describes flight path information reporting for aerial UE communication in which aerial UE reports up to a configured number of waypoints to the NG-RAN if flight path information is available at the UE. This solution proposes flight path information reporting including NTZ related information so that the UE can indicate whether each waypoint belongs to the NTZ or when the UE is expected to enter the NTZ in the flight path information report.
If the NG-RAN can support NTZ related operation/enforcement, the NG-RAN may perform NTZ related operation/enforcement based on e.g., the report including the NTZ related information from the UE, the NTZ related configuration. The reason for any NG-RAN to support NTZ related operation/enforcement can be because e.g., cell(s) of the NG-RAN overlap with the NTZ, or cell(s) of the NG-RAN do not overlap with the NTZ but cell(s) of its neighbouring NG-RAN(s) overlap with the NTZ.
If the UE can support NTZ related operation/enforcement, the UE may perform NTZ related operation/enforcement based on e.g., provisioned NTZ parameter.
[bookmark: _Toc157692401]6.Z.3	Procedures


[bookmark: _CRFigure4_16_1_21]Figure 6.Z.3-1: Support of No Transmit Zones
1.	The UE performs registration procedure.
2.	NTZ parameter may be pre-configured in the UE, provided/updated by the PCF (by the PCF itself or from the AF) (step 2a), or provided/updated by the AF (step 2b) as specified in TS 23.256 [2].
	The NTZ parameter is a list of the restricted frequency band(s) per Uu RAT (i.e. LTE, NR) with Geographical Area.
	The upper layer of the UE provides the NTZ parameter to its AS layer.
If the NG-RAN can support NTZ related operation/enforcement, the NTZ related operation/enforcement can be made at the NG-RAN as shown in steps 3a to 4a are executed. To make the NG-RAN perform NTZ related operation/enforcement, information related to the NTZs can be configured in the NG-RAN by the OAM.
3a.	The NG-RAN can request the UE to report flight path information including NTZ related information.
The UE reports flight path information including NTZ related information to the NG-RAN. As the NTZ related information, the UE can indicate whether each waypoint belongs to the NTZ or when the UE is expected to enter the NTZ.
The flight path information reported by the UE can be provided by the source NG-RAN to the target NG-RAN.
4a.	Based on e.g., the report including the NTZ related information from the UE, the NTZ related configuration, the NG-RAN performs NTZ related operation such as
-	the NG-RAN can handover the UE to the other NG-RAN or cell unrelated to the NTZ.
-	when the UE is in the NTZ, the NG-RAN can disable the UE to send feedback for the DL data. (This operation assumes that the UE is allowed to receive data while in the NTZ.)
If the UE can support NTZ related operation/enforcement, the NTZ related operation/enforcement can be made at the UE based on e.g., provisioned NTZ parameter, as shown in step 3b.
3b.	The UE performs NTZ related operation such as
-	when the UE approaches the NTZ, the UE can change the flight path to avoid to enter the NTZ.
-	when the UE is in the NTZ, the UE can trigger a mobility or connection re-establishment to avoid communication failure if another serving cell candidate in unrestricted frequency band is available. If no such cell is available, UE can disable any uplink transmission on the serving cell in the restricted frequency band. The UE may continue DL reception without sending feedback in order to receive essential data, if any, e.g., C2 command.
[bookmark: _Toc157692402]6.Z.4	Impacts on services, entities and interfaces
PCF and AF:
-	Provisions NTZ parameter to UE.
NG-RAN:
-	Requests the UE to include NTZ related information in flight path information report.
-	Performs NTZ related operation/enforcement.
UE:
-	Provides NTZ related information when reporting flight path information.
-	Performs NTZ related operation/enforcement.


* * * * End of Changes * * * * 
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