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Introduction
During RAN99, an objective with RAN4 impact was added to the UAV WID in RP-230782. RAN4 is requested, based on the technical conditions defined for aerial UE usage in ECC Decision (22)07, to study and specify the necessary UE types and additional OOBE requirements for aerial UEs in 1710-1785 MHz, 2500-2570 MHz and 2570-2620 MHz.
Per RAN4 agreement and RAN4#106bis and Chair guidance this moderator thread treats both the NR and LTE Work-Item. 
This summary handles the Tdocs submitted for agendas: 
	8.36	NR Support for UAV																	[NR_UAV]
		8.36.1	General and work plan																[NR_UAV-Core]
		8.36.2	Necessary UE types and additional OOBE requirements for aerial UEs			[NR_UAV-Core]
		8.36.3	Moderator summary and conclusions												[NR_UAV]

	9.9	Enhanced LTE Support for UAV															[LTE_UAV_enh]
		9.9.1	General and work plan																[LTE_UAV_enh]
		9.9.2	Necessary UE types and additional OOBE requirements for aerial UEs			[LTE_UAV_enh]
		9.9.3	Moderator summary and conclusions												[LTE_UAV_enh]
Companies’ contributions summary for NR WI
	T-doc number
	Company
	Proposals / Observations

	R4-2308104
	Nokia, Nokia Shanghai Bell
	Observation 1: It is part of the WID to specify additional OOBE requirements for aerial UEs for further restrictions in emission by the ECC decision.
Observation 2: Affected bands of the additional ECC OOBE limits are UL of both LTE and NR bands 3, 7 and 38.
Observation 3: Very large values of A-MPR, even above 20 dB, are required if the channel is placed at the lower edge of the band n3.
Observation 4: Smaller A-MPR is required for channel BWs from 30 to 50 MHz if the channel is at the upper edge of the band n3.
Observation 5: A-MPR can be avoided for some channel placements of specific channel bandwidths.
Proposal 1: RAN4 shall consider no A-MPR for CBWs 5, 10, 15, 20 and 25 MHz if placed with a minimum frequency offset from the lower edge of band n3 as shown in Table 3.
Proposal 2: RAN4 shall consider the presented A-MPR results when defining A-MPR for n3 due to the ECC requirements.
Observation 6: Only the 40 MHz channel BW requires A-MPR in the case of n38.
Proposal 3: RAN4 shall only consider A-MPR for 40MHz channel bandwidth for n38 due to the ECC requirements.
Proposal 4: RAN4 shall consider the presented A-MPR results when defining A-MPR for n38 due to the ECC requirements.
Observation 7: No A-MPR is needed for band n7.
Proposal 5: RAN4 shall define no A-MPR for n7 due to the ECC requirements

	R4-2308349
	Nokia, Nokia Shanghai Bell
	Observation 1: It is part of the WID to specify the necessary UE types that are further restricted in emission by the ECC decision.
Observation 2: RAN4 has to clearly indicate to what kinds of UEs the aerial requirements must apply.
Proposal 1: Define an aerial UE as a UE supporting aerial capabilities AND that has performed authentication and authorization of the aerial subscription as described in TS 25.401.
Proposal 2: Use NS signalling to support the restrictions on UAV transmissions according to the ECC decision.
Proposal 3: Endorse the DraftCR R4-2308350
Proposal 4: The OOBE restrictions on the ECC decision also apply for sidelink transmissions
Proposal 5: Capture the NS mapping also for n38 under V2X operation for UAVs in Table 6.2E.3.1-2.

	R4-2308350
	Nokia, Nokia Shanghai Bell
	DraftCR on NS signalling for UAVs

	R4-2308545
	Ericsson
	Proposal 1: Adopt the following definition:
Aerial UE:  UE supporting UAS (Unmanned Aircraft Systems) features and services and requiring an aerial subscription.
Proposal 2: Specify Aerial UE power class based on UE PC3 only.
Proposal 3: Specify 3 LTE bands and 3 NR bands to introduce aerial UE support and CEPT regional requirements for UAV operation in bands n3, n7 and n38.

	R4-2308547
	Ericsson
	Running CR to TS 38.101-1 - Introduction of Aerial UEs support

	R4-2309181
	ZTE Corporation
	Proposal 1: to confirm whether operation bands for NR UAV is limited in the following bands in Table 1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n7
	2500 MHz – 2570 MHz
	2620 MHz – 2690 MHz
	FDD

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD

	n20
	832 MHz – 862 MHz
	791 MHz – 821 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD

	n38
	2570 MHz – 2620 MHz
	2570 MHz – 2620 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD


Proposal 2: propose to consider the band 41 as one of operation bands for UAV without any additional OBUE requirement;
Proposal 3: propose to send the LS for ECC and other regulatory body to check the coexistence assumption for UAV operation and whether check whether higher output power or antenna gain could be allowed or not for UAV operation. 

	R4-2309443
	CMCC
	Proposal 1: We propose to define UAV definition in the NR Spec as: 
Aerial UE (UAV): The UE with an aerial subscription.
Proposal 2: (Moderator – See TP in Tdoc)
Proposal 3: Regional OOBE requirements are at least applicable for PC2 and PC3.

	R4-2309681
	Qualcomm incorporated
	Observation 1: UAV requirements for n38 UL should support co-banding with n41 
Observation 2: For n3, edge channels will in excess of to 11 dB AMPR for DFT-S-OFDM
Observation 3: 50 MHz channel BW will need 6 dB of back off when placed at the upper end of the band 
Proposal: RAN4 will continue to study in next meetings for the needed back off for UAVs under regulation of ECC (22)07.  

	R4-2309682
	Qualcomm Incorporated
	Proposal 1: Adopt option 3 in WF [6] to differentiate aerial UE/UAV devices from LTE/NR UEs “Option 3: Relying on higher-layer information, e.g. aerial subscription capability support; "UAS" (TS 24.501, Clause 9.11.3.1). Meaning RAN4 does not have to make any definition or reference to this specific UE Type, only define relevant specific requirements.”
Proposal 2: Adopt the text from annex to section 4.2 of TS 38.101-1. (Moderator – See TP in Tdoc)
Proposal 3: Emission requirements and corresponding AMPR is written under and NS flag under suffix J.



Companies’ contributions summary for LTE WI
	T-doc number
	Company
	Proposals / Observations

	R4-2309629
	Huawei, HiSilicon
	Running Draft CR to TS 36.101 on additional OOBE requirements for Aerial UEs

	R4-2308362
	Nokia, Nokia Shanghai Bell
	Observation 1: The workplan is to be concentrated in the NR WI, the present WI is to be used for LTE related CRs and to cover the points where LTE requires a different approach due to the specificities of the TS 36.101 compared to TS 38.101.
Proposal 1: Adopt same definition for aerial UEs in LTE and NR.
Proposal 2: For aerial UEs supporting band 3, 7 and 38, it is required to support the parameter AdditionalSpectrumEmission-v10l0 in TS 36.331
Proposal 3: Add the requirements for OOBE under the specific subclause using the aerial suffix, introducing NS_64 for bands 7 and 38 and introducing NS_65 for band 3.
Observation 2: Differently from NR, no V2X impact needs to be addressed for UAV operation in LTE.

	R4-2308546
	Ericsson
	Proposal 1: Adopt the following definition:
Aerial UE:  UE supporting UAS (Unmanned Aircraft Systems) features and services and requiring an aerial subscription.
Proposal 2: Specify Aerial UE power class based on UE PC3 only.
Proposal 3: Specify 3 LTE bands and 3 NR bands to introduce aerial UE support and CEPT regional requirements for UAV operation in bands n3, n7 and n38.

	R4-2309444
	CMCC
	Proposal 1: We propose to define UAV in the LTE Spec as: 
Aerial UE (UAV): The UE with an aerial subscription.
Proposal 2: (Moderator – See TP in Tdoc)




List of targets of discussions for this topic during the meeting. 
· Discuss and agree needed RAN4 specification impact. 
· Including definition of a potential UE type.
· Aim at obtaining agreements on the presented A-MPR simulation results.
· Develop the needed CRs to introduce the needed changes to the RAN4 specification.
Topic #1: Necessary UE types for aerial UEs
Open issues summary
Sub-topic 1-1: Definition of an aerial UE/UAV device
It is needed to agree how to capture requirements related to aerial UEs (i.e. UAVs). At RAN4#106bis the following agreement were reached:
Agreement: 
· Add related requirements under a suffix (e.g. J), similar to what have been done for NR-U and V2X.
· Further check if the approach is feasible for LTE
· FFS on how to differentiate aerial UE/UAV device.
The remaining FSS for this agreement is how to differentiate an aerial UE/UAV device. 
This sub-topic is related to Proposal 1 in R4-2308349, R4-2308545, R4-2309443 and R4-2309682 as listed respectively below
An Arial UE is defined as:
· Option 1: A UE supporting aerial capabilities AND that has performed authentication and 						authorization of the aerial subscription as described in TS 25.401
· Option 2: A UE supporting UAS (Unmanned Aircraft Systems) features and services and requiring an 			aerial subscription
· Option 3: A UE with an aerial subscription.
· Option 4: 	Relying on higher-layer information, e.g. aerial subscription capability support; "UAS" (TS 			24.501, Clause 9.11.3.1). Meaning RAN4 does not have to make any definition or reference 			to this specific UE Type, only define relevant specific requirements

Issue 1-1-1: Is there are need to define an aerial UE/UAV device in RAN4 specification
Based on the options listed from the contributions above it seems first step is to agree if, or not, we are to make any definition of an aerial UE/UAV device in RAN4 specification
· Proposals
· Option 1: Yes (Nokia, Ericsson, CMCC)
· Option 2: No (Qualcomm)
· Recommended WF
· Option 1 - It seems there may be a possibility for agreeing to define this. Then we can work on the wording of any definition.

Agreement: Agree on Option 1.

Issue 1-1-2: What should be the definition for an aerial UE/UAV device in RAN4 specification
Based on the options listed from the contributions above it seems these could be merged to a single wording as attempted by the moderator below
· Proposals
· Option 1: Arial UE: A UE supporting UAS (Unmanned Aircraft Systems) capability, and have an aerial subscription as described in TS 25.401
· Option 2: FFS – This should be resolved during RAN4#107
· Recommended WF
· Option 1 - It seems there may be a possibility for agreeing to define this. If not, then let’s work more on a wording during RAN4#107.

CMCC: is it only for NR or for LTE and NR? For LTE, there is already capability for UAV. For LTE we do not refer to RAN2.
Nokia: RAN2 is discussing whether to reuse LTE IE. That is the reason we propose to add reference.
Huawei: there are some confliction.

Ad-hoc minutes:
Agreement:
· Uncrewed Arial UE: [A UE supporting UAS (Uncrewed Aircraft Systems) capability (Replace with reference to RAN2 specification where the capability will be defined), and have an aerial subscription as described in TS 25.401]

Sub-topic 1-2: Power Class(es) for Arial UEs 
This sub-topic is related to Proposal 2 in R4-2308545 and Proposal 3 in R4-2309443 and R4-2309181.
Issue 1-2: Power Class(es) for Arial UEs
· Proposals
· Option 1: Aerial UEs shall be supported only as PC3 (Ericsson). 
· Option 2: Aerial UEs shall be supported both as PC3 and PC2 (CMCC).
· Recommended WF
· Option 1 (with modification) - Since other/additional Power Classes are difficult to precluded in the future, a compromise may be to agree to only support PC3 for now and leave inclusion of different PCs for later based on justification and potential additional study if deemed necessary.
CMCC: according to Chinese regulation, it applies to PC3 and PC2. It is not reasonable to only focus on PC3. ECC report, the coupling loss is less compared to ground UE, the orginial OOB requirements applies for both PC2 and PC3. The aerial UE may not need transmission with 26dBm
Nokia: RAN4 is tasked to do is to define the missing requirement according to ECC, where there is only PC3.
CMCC: Region OOB only apply to PC3. For region without OOB, support both PC3 and PC2.
Nokia: currently we only define MPR and A-MPR for EU.
Qualcomm: Tend to agree with Nokia. It is just EU emission requirement. We do not disagree with CMCC. But I wonder the WID scope. If PC2 is added, it is difficult to conclude the work in this meeting.
Ad-hoc minutes:
Agreement:
· RAN4 will define A-MPR values according to the ECC requirements with the assumption of PC3.

Sub-topic 1-3: Bands for deployment of Arial UEs 
This sub-topic is related to Observation 2 in R4-2308104, Proposal 3 in R4-2308545 and Proposal 1 and 2 in R4-2309181.
From the moderator it is noted that the RAN4 work was initiated by additional requirements from ECC related to a specific UE type in specific frequency ranges. This meaning there should be no general implication to this UE type, nor for different regions than what is governed by ECC regulations.  
It seems there are two different viewpoints, one is that all NR bands in principle is available to Arial UEs, but some based on further restrictions, while others want to limit to bands available to Arial UEs to a sub-set of the NR bands and list these explicitly.
Issue 1-3: Bands for deployment of Arial UEs
· Proposals
· Option 1: Aerial UEs can be operated in all bands, when complying to requirements and potential 			additional 	requirements specific for the UE type (Nokia, Qualcomm). 
· Option 2: Aerial UEs can ONLY be operated in selected bands, when complying to requirements 			and potential additional requirements specific for the UE type (ZTE, Ericsson).
· Recommended WF
· TBA
Agreement: agree on Option 1.

Topic #2: Additional OOBE requirements for aerial UEs 
Open issues summary
[Moderator’s Note]:Unless stated otherwise, the discussion on NR bands below also apply for LTE bands. 
[bookmark: _Hlk135161096]Sub-topic 2-1: How to apply Additional OOBE requirements
This sub-topic is related to Proposal 2 in R4-2308349 and R4-2309443 as well as Proposal 3 in R4-2308545 and R4-2309682.
Issue 2-1-1: How to apply Additional OOBE requirements
Before progressing on the exact OOBE requirements to add to the RAN4 specification it is needed to understand how the requirement is indeed captured in the RAN4 specification.
· Proposals
· Option 1: Define new NSs for existing bands (Nokia, CMCC, Qualcomm)
· Option 2: Define new bands specific for Aerial UEs with corresponding NS for ECC requirements (Ericsson)
· Recommended WF
· TBA
Ericsson: For LTE, new band is the only solution.
Nokia: we do have NS for these bands already. Are Ericsson willing to consider including it in the existing NS. And requirements are applied to UAV UEs.
Ad-hoc minutes:
Nokia: Can some clarify why we can’t introduce a new NS 
Ericsson: The Legacy UE would not know this NS. Meaning the UE behaviour would be unknown.
Qualcomm: Then a specific cell would be needed for the LTE UEs. Is there any other way than defining new bands for this.
Huawei: We need to have a LS to RAN to ask for new bands. We are extending the scope of the WID.
Nokia: This means we will need to define multiple new bands, is this really the route we want to take?
Qualcomm: It seems there are not other alternative which may work
Huawei: It seems the broadcast ID is an issue for some operators, so this anyway need discussion.
Qualcomm: Can you explain this further? Is this related only to the SL (PC5) interface?
Nokia: We could also ask RAN2 if they can provide an alternative solution than using the NS approach.
Ericsson: Is that not going to create NBC? 
Nokia: There is no UE now with this feature/capability. This also takes time in RAN4 but is an alternative to defining new bands.
Huawei: We should inform RAN that we need more time regardless of which solution we chose. We should send the LS
Ericsson: Do we really need the LS; can’t we just use the status report.
Qualcomm: Lets list all we are missing to do in RAN4.
Nokia: Multiple NS support may be supported should we check this.

	How does the network tell the UAV that it is subject to these requirements ? 
	How does the legacy UE know that it does not meet the requirements?
	Do we need a WID update for any of the work?

	Potential Solutions: 
· NS specific to UAVs added to the bands
· New NS and A-MPR
· Legacy UEs may not recognise the new NS and will not attach to it
· Multi NS support
· We just need to define a new NS and A-MPR
· Not sure if this is a usable solution, we should check
· PLMN information at the UE
· No impact, except A-MPR
· It makes it country dependent, and we may need to list these in the RAN4 spec. How to update this?
· New band(s)
· Is a solution which will work with no impact except RAN4 spec.
· There is a need to define potentially multiple new bands which are then only for UAVs
· New information element to broadcast “UAV only” NS
· Seems to be the easiest 
· There is a need for RAN2 to define new field to do this

Agreement:
· RAN4 shall assess the listed solutions from above.

Issue 2-1-2a: If the new NS for existing band(s) approach is agreed then:
If we agree option 1 from above, then:
· Recommended WF
· By using the Running CR for 38.101-1 (R4-2306643) as baseline we can update with a merge of the draftCR in R4-2308350, the TP R4-2309443 and the TP in R4-2309682. Additional details can be further discussed.
Issue 2-1-2b: If the new band(s) with NS approach is agreed then:
If we agree option 2 from above, then:
· Recommended WF
· RAN4 shall discuss potential band name(s) and how to introduce this to the specification. 
Sub-topic 2-2: A-MPR proposals for band n3
Regardless of how we are going to introduce the NS(s) for the ECC requirements we need to consider potential corresponding A-MPR. From the proposals in R4-2308104, R4-2308545 and R4-2309681 it is clear that at least band n3, n7 and n38 needs to be considered for A-MPR 
[bookmark: _Hlk135159453]Issue 2-2-1: Is A-MPR needed for band n3?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Option 1
If Option 1 from above is agreed, then Issue 2-2-2 can be considered below.

Agreement: for A-MPR, only discuss the requirements for band n3/3, n7/7, n38/38 in the NR and LTE WIs.

Issue 2-2-2: Channel candidates for A-MPR for band n3
· Proposals
· Option 1: All channel placements and bandwidths
· Option 2: Only selected channel placements and bandwidths
· Option 2a: Channel placements and bandwidths with A-MPR are FFS
· Option 2b: Following the proposal in R4-2308104:
				A-MPR is need for all channel placements of channels with bandwidth 					30MHz and higher.
				A-MPR is not needed for CBWs 5, 10, 15, 20 and 25 MHz if placed with a 				minimum frequency offset from the lower edge of band n3 of respectively 				10, 20, 25, 35 and 45 MHz 
· Recommended WF
· TBA
Moderator note – It seems more time/study is needed before final proposals on exact A-MPR values can be agreed. It would therefor be most efficient to focus on the issue above this meeting.
Ad-hoc minutes:

Sub-topic 2-3: A-MPR proposals for band n38
Regardless of how we are going to introduce the NS(s) for the ECC requirements we need to consider potential corresponding A-MPR. From the proposals in R4-2308104, R4-2308545 and R4-2309681 it is clear that at least band n3, n7 and n38 needs to be considered for A-MPR 
Issue 2-3-1: Is A-MPR needed for band n38?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Option 1
If Option 1 from above is agreed, then Issue 2-3-2 can be considered below.
Issue 2-3-2: Channel candidates for A-MPR for band n38
· Proposals
· Option 1: All channel placements and bandwidths
· Option 2: Only selected channel placements and bandwidths
· Option 2a: Channel placements and bandwidths with A-MPR are FFS
· Option 2b: Following the proposal in R4-2308104:
				A-MPR is only needed for 40 MHz channel bandwidth. 
· Recommended WF
· TBA
Moderator note – It seems more time/study is needed before final proposals on exact A-MPR values can be agreed. It would therefore be most efficient to focus on the issue above this meeting.
Ad-hoc minutes:
Agreement:
· A-MPR already defined for n38 and B38 can be reused as a starting point as it may imposes enough reduction to meet the ECC limits.

Sub-topic 2-3 – A-MPR proposals for band n7
Regardless of how we are going to introduce the NS(s) for the ECC requirements we need to consider potential corresponding A-MPR. From the proposals in R4-2308104, R4-2308545 and R4-2309681 it is clear that at least band n3, n7 and n38 needs to be considered for A-MPR 
Issue 2-3-1: Is A-MPR needed for band n7?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Option 2
Ad-hoc minutes:
Agreement:
· A-MPR already defined for n7 can be reused as a starting point as it may imposes enough reduction to meet the ECC limits. A solution for LTE is needed.

Topic #3: Specific for LTE and aerial UEs 
Open issues summary
Sub-topic 3-1: Definition of an aerial UE/UAV device
It seems all want to apply the same definition as what is agreed for NR
Issue 3-1: Definition of an aerial UE/UAV device in LTE Spec. 
· Proposals
· Option 1: Use the same definition as used for NR in 38.101-1
· Option 2: Use a specific definition only for LTE
· Recommended WF
· Option 1

Sub-topic 3-2: How to apply Additional OOBE requirements
It seems there are different opinion whether the same or similar approach to capture/apply the Additional OOBE requirements as used for NR can apply also for LTE. 
Issue 3-2: How to apply Additional OOBE requirements
· Proposals
· Option 1: Use the same principal as used for NR in 38.101-1
· i.e. Either using a new band with NS or a NS for an existing band but aligned to the agreement for NR.
· Option 2: Use a specific/other method only for LTE
· Recommended WF
· Option 1

Sub-topic 3-3: A-MPR values for LTE
It may be possible to reuse any A-MPR defined for NR also for LTE, when aligned/scaled to the potential different supported channel bandwidths. 
Issue 3-3: A-MPR for LTE
· Proposals
· Option 1: Use the same A-MPR as defined for NR, but aligned/scaled to potential different supported channel bandwidths.
· Option 2: Rerun A-MPR study for LTE and supported channel bandwidths for affected bands.
· Recommended WF
· TBA

