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1. [bookmark: _Ref18181]Introduction
[bookmark: _GoBack]As the response of LS[1] in RAN#100, SA2 sent the LS[2] with a few questions for clarification after the initial discussion. In this contribution, the views on each question are elaborated based on the overall analysis on the regulation issues mentioned by ECC.
1. Discussion on the questions from SA2
1. Clarification on the background
According to the approved ECC Decision (22)07[3], the following decision is made regarding the aerial UE operation over the specific LTE and NR band:
	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
a) that ECC Report 309 [1] provides an analysis of conditions of usage of aerial UE for communications based on LTE in various harmonised MFCN bands;
…
b) 
c) 
d) 
e) 
f) 
g) that the term aerial UE, used in this ECC Decision, refers to an UE supporting UAS features and services and requiring an aerial subscription. An aerial UE is installed either on-board an Unmanned Aircraft (e.g. drones) or on-board manned aircraft (e.g. helicopter). It identifies itself to the mobile network as being in this class;
h) that this ECC Decision refers to non-AAS aerial UE only;
i) that this ECC Decision has been developed under the assumption that there is the mechanism to differentiate between an aerial UE and a conventional UE and that this mechanism cannot be changed by the end-user;
j) that the mechanism to differentiate aerial UE from other UE, should allow mobile operators to identify aerial UE and to manage self-interference;
k) that the scenario for commercial aircraft connectivity differs from those addressed by this ECC Decision;

l) 
m) 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;
…
n) 
o) that a mechanism is necessary to ensure that aerial UE respect no-transmit zones;
…
p) 
q) that there is a need for specific OOBE limits for aerial UE in some frequency bands to avoid interference to other services in some other bands (e.g. to protect MetSat or radar operations);
…
r) 
s) 
t) 
u) that in this ECC Decision it is assumed that aerial UEs have a height reporting capability;
…
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;
…


It can be found that in the above decision, the two mechanisms, i.e., specific OOBE limits and non-transmit zone (see no-fly zone definition set out in ECC Report 309[4], in this Decision referred to as “no-transmit zone”), are required with additional assumption on the scenario and aerial UE capability (e.g., height report and Non-AAS).
In RAN#99, since only the OOBE is highlighted according the LS[5], it is added as an objective of Rel-18 UAV[6] for NR and the new work item[7] for LTE. Additionally, in RAN#100, according to the discussion, RAN decides not to address this issue in Rel-18 and sending the LS[1] to SA.  
Observation 1: NTZ is required by ECC as a parallel solution to enable the usage of aerial UE over the LTE and 5G NR band.
1. Detailed views on the SA2’s questions
1. Potential conclusions/assumptions in RAN
As highlighted in the LS from SA2, additional sharing on the potential conclusions/assumptions is needed to help SA2 to interpret the ECC decision and its implications to the overall 3GPP system. For this issue, in RAN#100, the preliminary discussion has been conducted without consensus, e.g., clarification on the requirement, different options for solutions (handling at RAN level or application layer).
However, according to the further analysis on the background above, we’d like to clarify the following points:
· Purpose of NTZ: The introduction of NTZ is to restrict the operation of aerial UE (e.g., UL transmission) in certain geographic area and avoid the additional interference to service.
· Potential impacts on the 3GPP system: As mentioned by the decision, the aerial UE should respect no-transmit zones when it’s served by the 3GPP system. To achieve this goal, at least the relevant information regarding “NTZ” itself should be informed to the aerial UE to avoid the maloperation. For the detailed definition of “NTZ” as the geographic area (i.e., 3D region), it can be decided by SA group which can be obtained from UTM.
Proposal 1: RAN should clarify that at least the definition and delivery of the NTZ information to aerial UE should be supported in 3GPP system.
1. Others questions from SA
· Q1: 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?
For this question, according to the request from ECC decision, aerial UEs should respect NTZ. Meanwhile, it’s also assumed that additional mechanism can be considered to differentiate different UE types without changes on base station coverage planning. Then, for the 3GPP system-based service, it’s clear that such restriction should be done in UE-level or UE-type level.
Proposal 2: For Q1, the UE-level or UE-type level NTZ information is recommended to enforce/apply it without impacts on the BS coverage planning.
· Q2: 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 this question, there is no official discussion in RAN WG(s) since the relevant topic is not included in the scope for any related work items. However, from the perspective of implementation, 
· For the Pre-Rel-19 UAV, the delivering of the relevant information can be considered via non-3GPP based solution. Any signalling-based differentiation, e.g., access rejection, will lead to potential maloperation by the legacy aerial UE over corresponding frequencies.
· For the aerial UE with potential enhancement: It’s more reasonable to mandate the aerial UE to get the latest/valid NTZ information before triggering any interaction with BS. So, one possible way is to deliver the NZT information in the dedicate SIB, which should be obtained by the aerial UE before initial cell connection.
Proposal 3: For Q2, RAN should clarify that the latest/valid NTZ information should be always for the aerial UE before any interaction with 3GPP system. The delivery of the NTZ information can be done via non-3GPP approach for Pre-Rel-19 aerial UEs.
· Q3: Is RAN WG(s) planning to investigate what and if any kind of information may be needed from 5GC to enable any such control?
For this question, there is no official discussion in RAN WG(s) since the relevant topic is not included in the scope for any related work items. However, to enable this function, at least the information related to NTZ should be provided by 5GC to RAN. 
Proposal 4: For Q3, RAN clarifies that at least the information related to NTZ should be provided by 5GC to RAN.
· Q4: 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.
For this question, in the existing spec, the BS can obtain the height information of UAV, which is connected to the cells via the report of height information. For example, in TS 36.331, the following information is specified for the LTE-based aerial UE service:
	heightUE
Indicates height of the UE in meters relative to the sea level. Value 0 corresponds to sea level (i.e., negative value indicates depth of the UE below sea level). Value -400 corresponds to -400 m, value -399 corresponds to -399 m and so on.


Additionally, regarding the “spurious UAV UE”, with the information of reported UE height, location (e.g., based on the positioning mechanism or reported flight path) and operating frequency, the BS can identify the whether the aerial UE is a “spurious” or not via the comparing with NTZ information. Once it’s done, potential report to the network can be considered if relevant mechanism is introduced.
Proposal 5: For Q4, RAN clarifies that
· With additional NTZ information from 5GC, it’s feasible to detect the “spurious UAV UE” at RAN side according to the existing spec.
· With additional mechanism to enable the information exchange, it’s feasible to report the detected “spurious UAV UE” from RAN to core network. 
1. Conclusion 
In this contribution, in addition to the clarification on the background, the detailed views for SA2’s questions are provided with following observations and proposals, which can be considered in the reply LS to SA2:
Observation 1: NTZ is required by ECC as a parallel solution to enable the usage of aerial UE over the LTE and 5G NR band.
Proposal 1: RAN should clarify that at least the definition and delivery of the NTZ information to aerial UE should be supported in 3GPP system.
Proposal 2: For Q1, the UE-level or UE-type level NTZ information is recommended to enforce/apply it without impacts on the BS coverage planning.
Proposal 3: For Q2, RAN should clarify that the latest/valid NTZ information should be always for the aerial UE before any interaction with 3GPP system. The delivery of the NTZ information can be done via non-3GPP approach for Pre-Rel-19 aerial UEs.
Proposal 4: For Q3, RAN clarifies that at least the information related to the NTZ should be provided by 5GC to RAN.
Proposal 5: For Q4, RAN clarifies that
· With additional NTZ information from 5GC, it’s feasible to detect the “spurious UAV UE” at RAN side according to existing spec.
· With additional mechanism to enable the information exchange, it’s feasible to report the detected “spurious UAV UE” from RAN to core network. 
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