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Introduction
Regarding how to interpret the requirements for UAV NTZ, SA2 sent an LS in [1] to request feedback/information and shared understanding from RAN. Considering “The target completion date of FS_UAS_Ph3 is June 2024 and Rel-19 Stage 2 is planned to be frozen at December 2024”, it’s necessary to discuss these NTZ related questions in this RAN meeting to facilitate SA2 study item progress. In this contribution, we provide our perspective on NTZ requirements and propose a draft reply LS to SA2.

Discussion
Understandings on NTZ requirements and relationship with RAN deployment
The NTZ requirements are shown in the following excerpt from the ECC Decision 22(07):
	In addition to the already harmonised technical conditions for MFCN bands and for spectrum compatibility purposes, there is the need to define some spectrum operational restrictions. This can be done using “no-transmit zones”, which should be defined at national level as a geographical area where aerial UE are not allowed to operate in a certain frequency band. … The requirement may apply to aerial UE according to their operational frequency band, e.g. aerial UE operating in a specific band or specific channel (see no-fly zone definition set out in ECC Report 309, in this Decision referred to as “no-transmit zone”). In some cases, operation of aerial UE also requires respective cross-border coordination agreements.
…
ECC DECISION OF 18 NOVEMBER 2022 ON HARMONISED TECHNICAL CONDITIONS FOR THE USAGE OF AERIAL UE FOR COMMUNICATIONS BASED ON LTE AND 5G NR IN THE 703-733 MHZ, 832-862 MHZ, 880-915 MHZ ,1710-1785 MHZ, 1920-1980 MHZ, 2500-2570 MHZ AND 2570-2620 MHZ MFCN HARMONISED BANDS (ECC DECISION (22)07)
“The European Conference of Postal and Telecommunications Administrations,
Considering
…
l) that a no-transmit zone in this Decision is defined as a geographical area where aerial UE are not allowed to transmit for spectrum compatibility purposes in a given harmonised MFCN band or part of it;
m) that national studies are needed, as appropriate, to define no-transmit zones for spectrum compatibility purposes, for aerial UE operating in the relevant frequency bands; 
n) that a mechanism is necessary to ensure that aerial UE respect no-transmit zones;
…
DECIDES
….
that no-transmit zones as described in this Decision should be defined and implemented at national level and where necessary coordinated with neighbouring countries;
…
A1.2 OPERATIONAL CONDITIONS
The operational conditions to be defined and implemented at national level provide additional measures to the technical conditions in order to protect other services.
703-733 MHz: Protection of DTT receivers and RAS sites
· Aerial UE operating in 703-733 MHz should not transmit when less than 30 m above ground level to avoid interference to DTT receivers1;
· Nationally determined no-transmit zones are required around RAS sites operating in 1400-1427 MHz for aerial UE operating in the 703-718 MHz frequency band, as appropriate.
832-837 MHz: Protection of RAS sites
· Nationally determined no-transmit zones are required around RAS sites operating in 1660-1670 MHz for aerial UE operating in the 832-837 MHz frequency band, as appropriate.
2500-2570 MHz/2570-2620 MHz: Protection of RAS sites and radars
· Nationally determined no-transmit zones are required around RAS sites operating in 2690-2700 MHz for aerial UE operating in the 2500-2570 MHz or 2570-2620 MHz frequency band, as appropriate;
· Nationally determined no-transmit zones might be required around radars operating in 2700-2900 MHz for aerial UE operating in the 2500-2570 MHz or 2570-2620 MHz frequency band.



The NTZ protected bands include “703-733 MHZ, 832-837 MHZ, 2500-2570 MHZ AND 2570-2620 MHZ”, and “a no-transmit zone in this Decision is defined as a geographical area where aerial UE are not allowed to transmit for spectrum compatibility purposes in a given harmonised MFCN band or part of it”.
Observation 1: A no-transmit zone is defined as a geographical area where aerial UEs are not allowed to transmit for spectrum compatibility purposes in a given harmonised MFCN band or part of it, and current protected bands include 703-733 MHZ, 832-837 MHZ, 2500-2570 MHZ and 2570-2620 MHZ.
But according to ECC Decision 22(07), it’s not clear how large the NTZ area could be. It’s only mentioned in ECC Decision 22(07) that Aerial UEs are not allowed to transmit “around” some protected receivers, e.g., DTT receivers and RAS sites.
Observation 2: According to ECC Decision 22(07), it’s not clear how large a NTZ area could be. It’s only mentioned in ECC Decision 22(07) that Aerial UEs are not allowed to transmit “around” some protected receivers, e.g., DTT receivers and RAS sites.
In our view, two typical scenarios could be considered for further discussion illustrated as below:





Figure 1: Scenarios to support NTZ

-	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 along the flight path. Based on the frequency bands used by the cell(s) overlapped with NTZ, this scenario can be further classified into two sub-scenarios:
-	Scenario A.1: All the cells overlapped with NTZ only use the Protected Frequency Band. 
RAN handling: In a cell which is fully covered by NTZ area, the access should be barred to support the NTZ requirement.
-	Scenario A.2: some cells overlapped with NTZ area use the Non-Protected Frequency Band. 
RAN handling: In these cells, the uplink transmission can be scheduled in non-protected frequency resources to support the NTZ requirements.
-	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 used by the cell overlapped with NTZ, this scenario can be further classified into two sub-scenarios:
-	Scenario B.1: The cell overlapped with NTZ only uses the Protected Frequency Band.
RAN handling: barring mechanism can also work, but more efficient solutions can be further developed in RAN WGs to support data transmission.
-	Scenario B.2: The cell overlapped with NTZ uses the Non-Protected Frequency Band.
RAN handling: In this cell, the uplink transmission can be scheduled in non-protected frequency resources to support the NTZ requirements.
In summary, if non-protected NTZ band resources can be used by a cell, the uplink transmission can be scheduled in non-protected frequency resources to support the NTZ requirements. If a cell can only use NTZ protected frequency band, an aerial UE should be barred in case a cell is fully covered by NTZ area. If a cell coverage is larger than NTZ area and can only use NTZ protected frequency band, more efficient solutions rather than barring can be further developed in RAN WGs to improve performance.
Observation 3: To support NTZ requirements, different RAN handlings can be adopted for various RAN deployment scenarios:
· If non-protected NTZ band resources can be used by a cell, the uplink transmission can be scheduled in non-protected frequency resources to support the NTZ requirements. 
· If a cell can only use NTZ protected frequency band, an aerial UE should be barred in case a cell is fully covered by NTZ area. 
· If a cell coverage is larger than NTZ area and can only use NTZ protected frequency band, more efficient solutions rather than barring can be further developed in RAN WGs to improve performance.

Reply LS to SA2
In SA2 LS [1], the following four questions need to be addressed and one assumption needs to be confirmed by RAN as below.
	Other questions/issues discussed in SA2 are:

1. As per the ECC ruling, UAV UE(s) need to comply with NTZ restrictions (i.e. no-transmit zones for spectrum compatibility purposes when aerial UE (UAV) operating in the relevant frequency bands) based on its location in and around any NTZ-applicable area. What is the expectation/assumption, if any, RAN may have regarding per UE level or RAN node level NTZ information needed to enforce/apply NTZ?

2. Is RAN WG(s) planning to consider potentially how to restrict UAV UE’s initial cell connection if a cell is operating in the NTZ area (e.g. for Pre-Rel19 UAV UEs, and Rel-19 UAV UEs which do not have the latest/updated NTZ information)?

3. Is RAN WG(s) planning to investigate what and if any kind of information may be needed from 5GC to enable any such control?

4. Is RAN WG(s) planning to implement any reporting of spurious UAV UE (those who do not follow frequency restrictions)? Can SA2 assume that  RAN have ability of height detection mechanism to know at which height the UAV UE is operating, and if a certain frequency is restricted at a certain height, it can be reported to the core network or UAV UE.

SA2 assumes as the ECC report suggests, no base station coverage planning change is required for this. 



Question 1: What is the expectation/assumption, if any, RAN may have regarding per UE level or RAN node level NTZ information needed to enforce/apply NTZ?
To enforce/apply NTZ, the key information is about NTZ geographical area and protected frequency bands. For example, according to ECC Decision 22(07), if the target is to protect DTT receiver, aerial UE operating in 703-733 MHz should not transmit in NTZ area. How to determine the NTZ area can be further discussed by SA or RAN WGs. And the information on NTZ geographical area and protected frequency bands should be at RAN level, as these are common for all aerial UEs.
Proposal 1: Regarding question 1, RAN reply could be “the information on NTZ geographical area and protected frequency bands are needed to enforce/apply NTZ, and they are at RAN level”.

Question 2: Is RAN WG(s) planning to consider potentially how to restrict UAV UE’s initial cell connection if a cell is operating in the NTZ area (e.g. for Pre-Rel19 UAV UEs, and Rel-19 UAV UEs which do not have the latest/updated NTZ information)?
For Pre-Rel19 UAV UEs, there is no available RAN solution to restrict UAV UE’s initial cell connection, as currently there is no UAV UE specific barring mechanism introduced in RAN before Rel-19. 
For Rel-19 UAV UEs which do not have the latest/updated NTZ information, it’s still possible to bar them in case RAN can determine the cell bandwidth is fully included in protected band resources and this cell is covered by NTZ area.
Since RAN already indicated in [2] that for NTZ “TSG RAN agreed that the above requirement will be addressed”, the answer from RAN could be “RAN WG is planning to consider potentially how to restrict UAV UE’s initial cell connection if a cell is operating in the NTZ area in Rel-19, but for Pre-Rel19 UAV UEs, there is no available RAN solution to restrict UAV UE’s initial cell connection”.
Proposal 2: Regarding question 2, RAN reply could be “RAN WGs are planning to consider potentially how to restrict UAV UE’s initial cell connection for various RAN deployment scenarios and its relationship with NTZ area (e.g. if a cell is operating in the NTZ area) in Rel-19, but for Pre-Rel19 UAV UEs, there is no available RAN solution to restrict UAV UE’s initial cell connection”.

Question 3: Is RAN WG(s) planning to investigate what and if any kind of information may be needed from 5GC to enable any such control?
As we discussed for question 1, the information on NTZ geographical area and protected frequency bands is needed. And since it’s about regulatory requirements, 5GC may provide such information.
Proposal 3: Regarding question 3, RAN reply could be “5GC may provide the information on NTZ geographical area and protected frequency bands”.

Question 4: Is RAN WG(s) planning to implement any reporting of spurious UAV UE (those who do not follow frequency restrictions)?
As SA2 mentioned in LS [1], it’s possible that “RAN have ability of height detection mechanism to know at which height the UAV UE is operating”, and since UE uplink transmission is mainly based on network scheduling, RAN also know the uplink frequency band which is currently used by an aerial UE. If such reporting of spurious UAV UE mechanism is needed and confirmed by SA2, it’s feasible to support it by RAN in Rel-19.
Proposal 4: Regarding question 4, RAN reply could be “if SA2 confirms such reporting of spurious UAV UE mechanism is needed, RAN could further implement this feature in Rel-19”.

Assumption: SA2 assumes as the ECC report suggests, no base station coverage planning change is required for this.
Since there is no UAV-only cell before Rel-19, and the current network deployment is mainly for terrestrial UEs and can serve aerial UEs with best effort, it’s feasible to assume “no base station coverage planning change is required for the support of NTZ”.
Proposal 5: RAN confirms “no base station coverage planning change is required for the support of NTZ”. 

The draft reply LS based on the proposals above is provided in Annex.
Proposal 6: A reply LS is sent back to SA2, and the draft in Annex is considered as baseline.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]According to the analysis in section 2, we have the following observations:
Observation 1: A no-transmit zone is defined as a geographical area where aerial UEs are not allowed to transmit for spectrum compatibility purposes in a given harmonised MFCN band or part of it, and current protected bands include 703-733 MHZ, 832-837 MHZ, 2500-2570 MHZ and 2570-2620 MHZ.
Observation 2: According to ECC Decision 22(07), it’s not clear how large a NTZ area could be. It’s only mentioned in ECC Decision 22(07) that Aerial UEs are not allowed to transmit “around” some protected receivers, e.g., DTT receivers and RAS sites.
Observation 3: To support NTZ requirements, different RAN handlings can be adopted for various RAN deployment scenarios:
· If non-protected NTZ band resources can be used by a cell, the uplink transmission can be scheduled in non-protected frequency resources to support the NTZ requirements. 
· If a cell can only use NTZ protected frequency band, an aerial UE should be barred in case a cell is fully covered by NTZ area. 
· If a cell coverage is larger than NTZ area and can only use NTZ protected frequency band, more efficient solutions rather than barring can be further developed in RAN WGs to improve performance.

[bookmark: OLE_LINK47][bookmark: OLE_LINK48]And we propose:
Proposal 1: Regarding question 1, RAN reply could be “the information on NTZ geographical area and protected frequency bands are needed to enforce/apply NTZ, and they are at RAN level”.
Proposal 2: Regarding question 2, RAN reply could be “RAN WGs are planning to consider potentially how to restrict UAV UE’s initial cell connection for various RAN deployment scenarios and its relationship with NTZ area (e.g. if a cell is operating in the NTZ area) in Rel-19, but for Pre-Rel19 UAV UEs, there is no available RAN solution to restrict UAV UE’s initial cell connection”.
Proposal 3: Regarding question 3, RAN reply could be “5GC may provide the information on NTZ geographical area and protected frequency bands”.
Proposal 4: Regarding question 4, RAN reply could be “if SA2 confirms such reporting of spurious UAV UE mechanism is needed, RAN could further implement this feature in Rel-19”.
Proposal 5: RAN confirms “no base station coverage planning change is required for the support of NTZ”. 
Proposal 6: A reply LS is sent back to SA2, and the draft in Annex is considered as baseline.
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Annex
	
1	Overall description
RAN thanks SA2 for the LS on Clarification on the requirements for NTZ.

Regarding the NTZ requirements, RAN would like to share the following understanding:
1. A no-transmit zone is defined as a geographical area where aerial UE are not allowed to transmit for spectrum compatibility purposes in a given harmonised MFCN band or part of it, and current protected bands include 703-733 MHZ, 832-837 MHZ, 2500-2570 MHZ and 2570-2620 MHZ.
2. According to ECC Decision 22(07), it’s not clear how large a NTZ area could be. It’s only mentioned in ECC Decision 22(07) that Aerial UEs are not allowed to transmit “around” some protected receivers, e.g., DTT receivers and RAS sites.
3. To support NTZ requirements, different RAN handlings can be adopted for various RAN deployment scenarios:
-	If non-protected NTZ band resources can be used by a cell, the uplink transmission can be scheduled in non-protected frequency resources to support the NTZ requirements. 
-	If a cell can only use NTZ protected frequency band, an aerial UE should be barred in case a cell is fully covered by NTZ area. 
-	If a cell coverage is larger than NTZ area and can only use NTZ protected frequency band, more efficient solutions rather than barring can be further developed in RAN WGs to improve performance.

For the questions from SA2, the replies from RAN are as below:

1. As per the ECC ruling, UAV UE(s) need to comply with NTZ restrictions (i.e. no-transmit zones for spectrum compatibility purposes when aerial UE (UAV) operating in the relevant frequency bands) based on its location in and around any NTZ-applicable area. What is the expectation/assumption, if any, RAN may have regarding per UE level or RAN node level NTZ information needed to enforce/apply NTZ?

RAN reply: the information on NTZ geographical area and protected frequency bands are needed to enforce/apply NTZ, and they are at RAN level.

2. Is RAN WG(s) planning to consider potentially how to restrict UAV UE’s initial cell connection if a cell is operating in the NTZ area (e.g. for Pre-Rel19 UAV UEs, and Rel-19 UAV UEs which do not have the latest/updated NTZ information)?

RAN reply: RAN WGs are planning to consider potentially how to restrict UAV UE’s initial cell connection for various RAN deployment scenarios and its relationship with NTZ area (e.g. if a cell is operating in the NTZ area) in Rel-19, but for Pre-Rel19 UAV UEs, there is no available RAN solution to restrict UAV UE’s initial cell connection.

3. Is RAN WG(s) planning to investigate what and if any kind of information may be needed from 5GC to enable any such control?

RAN reply: 5GC may provide the information on NTZ geographical area and protected frequency bands.

4. Is RAN WG(s) planning to implement any reporting of spurious UAV UE (those who do not follow frequency restrictions)? Can SA2 assume that  RAN have ability of height detection mechanism to know at which height the UAV UE is operating, and if a certain frequency is restricted at a certain height, it can be reported to the core network or UAV UE.

RAN reply: if SA2 confirms such reporting of spurious UAV UE mechanism is needed, RAN could further implement this feature in Rel-19

And RAN also confirms “no base station coverage planning change is required for the support of NTZ”.

2	Actions
To SA2
ACTION: 	RAN respectfully asks SA2 to take the above information into account.
3	Dates of next TSG-RAN meetings
3GPP TSG RAN #104	17 June - 20 June 2024		             CN
3GPP TSG RAN #105	09 Sep. - 12 Sep. 2024		             AU
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