

[bookmark: _GoBack]3GPP TSG-SA2 Meeting #161	S2-2402895
Athens, GREECE, February 26 – March 01, 2024 	(revision of S2-24xxxxx)

Source:	CATT
Title:	KI#3, New Sol: Support of No Transmit Zones
Document for:	Approval
Agenda Item:	19.10
Work Item / Release:	FS_UAS_Ph3
Abstract of the contribution: This paper is to propose a new solution for key issue#3.
1. Introduction
[bookmark: _Toc352077766]It is proposed to agree the new solution for key issue#3 into TR 23.700-59.
2. Discussion
Based on the deployment, to support NTZ, different scenarios shown in Figure 1 may happen.


Figure 1: Scenarios to support NTZ
The description of scenarios in Figure 1 is as follows:
-	Scenario A: in urban area, small cells are deployed. The geographical area of NTZ has overlap coverage with multiple cells. The time period of aerial UE to fly across the NTZ geographical area is similar to the time period of it to fly across the overlapping cells on the flight path. Based on the frequency band announced by the cell(s) overlapped with NTZ, this scenario can be further classified into two scenarios:
-	Scenario A.1: All the cells overlapped with NTZ only announce the Protected Frequency Band.
-	Scenario A.2: Part of the cells overlapped with NTZ announce the Non-Protected Frequency Band.
-	Scenario B: in rural area, large cells are deployed. The geographical area of NTZ is a small area inside a large cell. The time period of aerial UE to fly across the NTZ geographical area is very short compared with the time period of it to fly across the large cell. Based on the frequency announced by the cell overlapped with NTZ, this scenario can be further classified into two scenarios:
-	Scenario B.1: The cell overlapped with NTZ only announces the Protected Frequency Band.
-	Scenario B.2: The cell overlapped with NTZ announces the Non-Protected Frequency Band.
Because the UE behaviour in scenario B is related to the answer to the question sent to ECC in S2#160AHE (S2-2401813), the solution for scenario B is for further study. This pCR focuses on the solution to scenario A.
Here take Scenario A.2 as an example to describe the UE behaviour in this solution. The frequency announced by cells in Scenario A.2 is shown in Figure 2. Frequency f1 and f2 are Protected Frequency Band. Frequency f3 is Non-Protected Frequency Band. The UE receives the identifier of the cell(s) overlapped with NTZ and the Protected Frequency Band from RAN.


Figure 2: Example for frequencies announced in different cells in Scenario A.2
Based on the flight path of aerial UE, it will fly over cell1, cell2, cell3 and cell4. The UE behaviour in different cells are as follows:
-	When the aerial UE flies into cell1 or cell2, because the cell is the cell(s) overlapped with NTZ and only announce the Protected Frequency Band, the aerial UE stays in Any cell state. 
-	When the aerial UE flies into cell3 which is the cell(s) overlapped with NTZ, because cell3 announces the f3 which is the Non-Protected Frequency Band, the aerial UE selects the f3. 
-	When the aerial UE flies into cell4 which is not the cell(s) overlapped with NTZ, the aerial UE selects the frequency based on the existing mechanism.
* First change * 
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Table 6.0-1: Mapping of Solutions to Key Issues
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* Third change * 
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc157749897]6.X	Solution #X: Support of No Transmit Zones<Solution Title>
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc157749898]6.X.1	Key Issue mapping
Editor's note:	This clause lists the key issue(s) addressed by this solution.
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]This solution address key issue #3: Support of No Transmit Zones.
[bookmark: _Toc157749899]6.X.2	Description
[bookmark: _Toc500949101]Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). Sub-clause(s) may be added to capture details. 
[bookmark: _Toc20204034][bookmark: _Toc27894721][bookmark: _Toc36191788][bookmark: _Toc45192874][bookmark: _Toc47592506][bookmark: _Toc51834587][bookmark: _Toc138762914][bookmark: _Toc92875663][bookmark: _Toc93070687]6.X.2.1	Scenarios
Based on the deployment, to support No-Transmit Zone (NTZ), different scenarios shown in Figure 6.x.2.1-1 may happen.


Figure 6.x.2.1-1: Scenarios to support NTZ
The description of scenarios in Figure 6.x.2.1-1 is as follows:
-	Scenario A: in urban area, small cells are deployed. The geographical area of NTZ has overlap coverage with multiple cells. The time period of aerial UE to fly across the NTZ geographical area is similar to the time period of it to fly across the overlapping cells on the flight path. Based on the frequency band announced by the cell(s) overlapped with NTZ, this scenario can be further classified into two scenarios:
-	Scenario A.1: All the cells overlapped with NTZ only announce the Protected Frequency Band.
-	Scenario A.2: Part of the cells overlapped with NTZ announce the Non-Protected Frequency Band.
-	Scenario B: in rural area, large cells are deployed. The geographical area of NTZ is a small area inside a large cell. The time period of aerial UE to fly across the NTZ geographical area is very short compared with the time period of it to fly across the large cell. Based on the frequency announced by the cell overlapped with NTZ, this scenario can be further classified into two scenarios:
-	Scenario B.1: The cell overlapped with NTZ only announces the Protected Frequency Band.
-	Scenario B.2: The cell overlapped with NTZ announces the Non-Protected Frequency Band.
6.X.2.2	Solution to support scenario A
OAM is configured with the NTZ information which includes the Protected Frequency Band and a geographical area. The OAM is responsible to determine the TA(s) overlapped with NTZ and the cell(s) overlapped with NTZ.
The OAM provides the following NTZ information to AMF and RAN separately:
-	NTZ information to AMF:
-	The TA(s) overlapped with NTZ and the related geographical area of the NTZ.
-	NTZ information to RAN:
-	Cell ID(s): the identity of cell(s) overlapped with NTZ.
-	Protected Frequency Band: the frequency band is not allowed to be operated by aerial UEs in the NTZ, e.g. 703-733 MHz, 832-837 MHz, 2500-2570 MHz/2570-2620 MHz.
When AMF receives the NTZ information, the AMF behaviours are as follows:
-	During Initial Registration procedure, if the UE is an aerial UE and the registration area includes the TA(s) overlapped with NTZ received from OAM, the AMF provides the NTZ information including the TA(s) overlapped with NTZ to the aerial UE.
-	When the NTZ information is updated by the OAM, e.g. new NTZ is deployed or the geographical area of the existing NTZ is changed, if the NTZ information sent to aerial UE needs to be updated, the AMF update the NTZ information sent to aerial UE by sending UE Configuration Update Command.
When the aerial UE receives the NTZ information from AMF, the UE behaviour is as follows:
-	The aerial UE stores the NTZ information received from AMF.
-	When the aerial UE detects the existing TA is in the NTZ information, it requests Protected Frequency Band from RAN. RAN provides the identity of cell(s) overlapped with NTZ and Protected Frequency Band to UE. When the information is received, the UE behaviour is as follows:
-	When the aerial UE (re)selects a cell, based on the information provided by RAN, if the suitable cell(s) announces the Non-Protected Frequency Band, the UE selects the Non-Protected Frequency Band. If the suitable cell(s) only announces the Protected Frequency Band, the UE stays in Any cell state.
-	For UE in CM-CONNECTED state, based on the measurement report, RAN determines that the target cell only announces the Protected Frequency Band, RAN releases RRC connection.
6.X.2.3	Solution to support scenario B
Editor's note:	The solution to Scenario B is FFS and is related to the answer to the question sent to ECC in SA2#160AHE meeting (S2-2401813).
[bookmark: _Toc157749900]6.X.3	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]6.X.3.1	Procedures to support scenario A
The registration procedure in clause 4.2.2.2.2 of TS 23.502 [x] applies with the following additions:
-	In step 21, the AMF determines that the registration area of UE includes the TA(s) overlapped with NTZ in the NTZ information provided by OAM. The AMF provides the NTZ information to UE which includes the TA(s) overlapped with NTZ.
The UE Configuration Update procedure in clause 4.2.4.2 of TS 23.502 [x] applies with the following additions:
-	In step 0, the AMF determines to update the NTZ information sent to UE.
-	In step 1, the AMF provides the NTZ information to UE.
When the aerial UE detects that the TA is in the TA(s) overlapped with NTZ in the NTZ information, it requests Protected Frequency Band from RAN by invoking the following procedure.


Figure 6.x.3.1-1: UE requests Protected Frequency Band from RAN
6.X.3.2	Procedures to support scenario B
Editor's note:	The procedures to support Scenario B are FFS.
[bookmark: _Toc157749901]6.X.4	Impacts on services, entities and interfaces
Editor's note:	This clause captures impacts on existing and/or new 3GPP nodes and functional elements.
OAM:
-	Determine the TA(s) overlapped with NTZ and cell(s) overlapped with NTZ.
-	Provide to AMF the NTZ information including TA(s) overlapped with NTZ and the geographical area of NTZ.
-	Provide to RAN the NTZ information including identifier of the cell(s) overlapped with NTZ and the Protected Frequency Band.
AMF:
-	Receive the NTZ information including TA(s) overlapped with NTZ.
-	Send the TA(s) overlapped with NTZ to the aerial UE via Registration Accept or UE Configuration Update Command.
UE:
-	Receive the TA(s) overlapped with NTZ from AMF.
-	Request the Protected Frequency Band from RAN when the TA is in the TA(s) overlapped with NTZ.
-	Receive the identifier of the cell(s) overlapped with NTZ and the Protected Frequency Band from RAN.
-	Based on the information received from RAN, if the suitable cell(s) for (re)selection announces the Non-Protected Frequency Band, the UE selects the Non-Protected Frequency Band. If the suitable cell(s) only announces the Protected Frequency Band, the UE stays in Any cell state.
RAN:
-	Receive the NTZ information including the identifier of cell(s) overlapped with NTZ and the Protected Frequency Band from OAM
-	Provide the the identifier of cell(s) overlapped with NTZ and the Protected Frequency Band to UE based on the UE request.
-	For UE in CM-CONNECTED state, based on the measurement report, if the target cell only announces the Protected Frequency Band, RAN releases RRC connection.
* End of changes *
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