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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 at RAN4#106bis and Chair guidance this moderator thread treats both the NR and LTE Work-Item. 
This summary handles the Tdocs submitted for agendas: 
	8.35	NR Support for UAV																	[NR_UAV]
		8.35.1	General and aspects																	[NR_UAV-Core]
		8.35.2	Necessary UE types and additional OOBE requirements for aerial UEs			[NR_UAV-Core]
		8.35.3	Moderator summary and conclusions												[NR_UAV]

	9.7	Enhanced LTE Support for UAV															[LTE_UAV_enh]
		9.7.1	General aspects																		[LTE_UAV_enh]
		9.7.2	Necessary UE types and additional OOBE requirements for aerial UEs			[LTE_UAV_enh]
		9.7.3	Moderator summary and conclusions												[LTE_UAV_enh]
Companies’ contributions summary for NR WI
	T-doc number
	Company
	Title / Proposals / Observations

	R4-2313255
	Ericsson
	Running CR to TS 38.101-1 - Introduction of Aerial UEs support

	R4-2313431
	Nokia, Nokia Shanghai Bell
	On the identification of UAVs and NS signalling
Observation 1: As long as at least one of entry in the “additionalSpectrumEmission” list is recognizable by the UE, the UE will apply the first value in the list, which is supported by the UE.
Observation 2: For backward compatibility, if Option 1 is chosen, UEs capable of aerial features in LTE must be capable of multiNS-PmaxList (combination between Options 1 and 2).
Proposal 1: Adopt a combination of option 1 and option 2 as the signalling method for indicating aerial requirements (NS specific to aerial UEs in combination with multiNS support)
Proposal 2: For LTE UEs, make the support of multiNS-PmaxList mandatory for UEs capable of aerial features for Rel-18 and beyond.
Proposal 3: Send an LS to RAN2 (see Annex A) capturing RAN4 decisions to use a NS value dedicated to aerial UEs
Proposal 4: Do not adopt options 3 and 4 for the spectrum emission signalling in 3GPP.
Observation 3: The combination between option 1 and option 2 is preferred in relation to option 5.

	R4-2311295
	Murata Manufacturing Co Ltd.
	NR UAV OOBE AMPR
Observation 1: Only increase the guard band enough so the WOLA only back-off does not exceed the 1RB backoff due to 3rd order non-linearity with TX+Image or TX+LO leakage.
Observation 2: WOLA effect cause excessive emissions requiring overly excessive backoff due to minimum guard band specified in TS38.101 as well as the tight ECC emission requirement.
Observation 3: AMPR should be finalized after discussing the guard band when channel BW is configured at the low channel edge for the lower channel BWs.
Proposal 1: Apply a [540] KHz guard band for n3 channel BWs <=20MHz at the low RF band edge to limit excessive backoff due to WOLA. 
Proposal 2: Apply n3 AMPR values and framework as per Tables 2.1.2-1.
Observation 3: NS_44 AMPR may already be sufficient to cover the required emissions generated in RAS/radar region from a band n38.
Proposal 3: Allow AMPR in Table 2.2-1 for n38 20, 25, 30, 40MHz TX channel BWs. No AMPR for TX channel BWs <= 15MHz.
Observation 4: No AMPR for band n7 to meet -50dBm/MHz from 2690-2900MHz due to n7 duplexer filter.

	R4-2311775
	Qualcomm Incorporated
	n3 UAV back off for emissions for EU
Simulation and measurement results presented.

	R4-2313028

	Nokia, Nokia Shanghai Bell
	Discussion on power back off for aerial NR UEs
Observation 1: Affected bands of the additional ECC OOBE limits are UL of both LTE and NR bands 3, 7 and 38.
Observation 2: There are existing NSs containing A-MPR defined for band n3, n7a and n38.
Observation 3: It seems no existing NSs for the three bands can be directly reused.
Observation 4: The additional requirement from ECC for n3 shall not be included to Table 6.5.3.2-1 of 38.101-1 but be placed under NS specific for aerial UEs.
Proposal 1: RAN4 to add the additional requirements for n3 as shown in the TP above to the specification.
Observation 5: 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 6: 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 7: A-MPR can be avoided for some channel placements of specific channel bandwidths.
Proposal 2: RAN4 shall consider no A-MPR for CBWs 5, 10, 15, 20 and 25 MHz if placed with a minimum frequency offset (Foffset,low) from the lower edge of band n3 as shown in Table 3.
Proposal 3: RAN4 consider defining A-MPR for n3 due to the ECC requirements via NS_[xx] as shown in the TP above.
Observation 8: RAN4 could consider a simplified version of the A-MPR tables for n3 due to the ECC requirements.
Observation 9: The additional requirement from ECC for n3 shall not be included to Table 6.5.3.2-1 of 38.101-1 but be placed under NS specific for aerial UEs.
Proposal 4: RAN4 to add the additional requirements for n38 as shown in the TP above to the specification.
Observation 10: Only the 40 MHz channel BW requires A-MPR, due to the ECC requirements, in the case of n38.
Proposal 5: RAN4 shall whether a new NS is necessary applicable only for aerial UEs or NS_44 can be reused.
Observation 11: The additional requirement from ECC for n7 shall not be included to Table 6.5.3.2-1 of 38.101-1 but be placed under NS specific for aerial UEs.
Observation 12: The ECC limits applicable for n7 have already been covered in relation to band n38.
Proposal 6: RAN4 to confirm no additional aerial UE specific A-MPR shall be defined for n7.
Observation 13: Nothing is needed done by RAN4 for band n7 to support aerial UEs wile meeting the ECC limits except adding n7 to the applicable bands for NS_[yy], defined in section 2.6, in Table 6.2.3.1-1 and Table 6.2.3.1-1A in 38.101-1.

	R4-2313252
	Ericsson
	Additional UE OOBE for UAV in 1.7 and 2.5 GHz
Observation 1: Introducing “UAV specific” NS is not an acceptable option for LTE as this would bar legacy UEs from connecting to the network.
Observation 2: With our current understanding, multi NS support option will cause the same undesirable consequences than introducing UAV specific NS in LTE bands.
Observation 3: Using PLMN information to handle additional OOBE requirements doesn’t give enough flexibility to manage properly the applicability of those requirements.
Observation 4: Introducing a new band (when A-MPR /new NS is needed) to support the additional OOBE requirement is a workable solution, with the drawback of possibly introducing many new bands to support UAV.
Observation 5: Introducing a new information element to broadcast UAV only NS is a workable solution as well.
Proposal 1: To support additional UAV OOBE requirements where A-MPR is needed, a new information element shall be specified. This new information element will list the UAV specific NS values that UAV UEs shall support, on top of the existing NS values for the considered band. 
Proposal 2: Approve and send to RAN2 the LS proposed in our other contribution ([6]), requesting RAN2 to implement this new information element for NR and LTE.

	R4-2313579
	Huawei, HiSilicon
	Running Draft CR to TS 36.101 on additional OOBE requirements for Aerial UEs
[Moderator Note] This Running CR shall be treated under the LTE WI.



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

	R4-2313253
	Ericsson
	LS out to RAN2 requesting specifying new IE for aerial UEs NS
LS draft

	R4-2313432
	Nokia, Nokia Shanghai Bell
	On LTE signalling for additional spectrum emissions of aerial Ues
Proposal 1: For LTE UEs, make the support of multiNS-PmaxList mandatory for UEs capable of aerial features for Rel-18 and beyond.
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 the new NS values where needed for bands 3, 7 and 38 (ex: [NS_64], [NS_65], etc).

	R4-2313027
	Nokia, Nokia Shanghai Bell
	Discussion on power back off for aerial LTE UEs
Observation 1: Affected bands of the additional ECC OOBE limits are UL of both LTE and NR bands 3, 7 and 38.
Observation 2: There are existing NSs defined for B38, this is however currently only defined for PC2.
Observation 3: It seems no existing NSs for the three bands can be directly reused.
Observation 4: The additional requirement from ECC for B3 shall not be included to Table 6.6.3.2-1 of 36.101 but be placed under NS specific for aerial UEs.
Proposal 1: RAN4 to add the additional requirements for B3 as shown in the TP above to the specification.
Observation 5: 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 6: A-MPR can be avoided for some channel placements of specific channel bandwidths.
Proposal 2: RAN4 shall consider no A-MPR for CBWs 1.4, 3, 5, 10, 15 and 20 MHz if placed with a minimum frequency offset (Foffset,low) from the lower edge of band B3 as shown in Table 3.
Proposal 3: RAN4 shall define A-MPR for B3 due to the ECC requirements via NS_[xx] as shown in the TP above.
Observation 7: The additional requirement from ECC for B38 shall not be included to Table 6.6.3.2-1 of 36.101 but be placed under NS specific for aerial UEs.
Proposal 4: RAN4 to add the additional requirements for B38 as shown in the TP above to the specification.
Observation 8: Simulations show that only channel bandwidth above 30 MHz requires A-MPR, due to the ECC requirements. Since LTE B38 only support up to 20 MHz channel bandwidth, no additional A-MPR is needed for B38.
Proposal 5: RAN4 to confirm no additional aerial UE specific A-MPR shall be defined for B38.
Observation 9: The additional requirement from ECC for B7 shall not be included to Table 6.6.3.2-1 of 36.101 but be placed under NS specific for aerial UEs.
Proposal 6: RAN4 to confirm no additional aerial UE specific A-MPR shall be defined for B7.
Observation 10: Nothing is needed done by RAN4 for band B7 to support aerial UEs wile meeting the ECC limits except adding B7 to the applicable bands for NS_[yy], defined in section 2.6, in Table 6.2.4-1 (Additional Maximum Power Reduction (A-MPR)) in 36.101.

	R4-2313254
	Ericsson
	Draft CR to TS 36.101 - Introduction of Aerial UEs support
[Moderator Note] This draftCR it parallel to the one submitted by Huawei under the NR WI.



List of targets of discussions for this topic during the meeting. 
· Discuss and agree needed RAN4 specification impact. 
· Including definition of UE type.
· Including how to impose the additional OOB requirements for aerial UEs
· 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.

At RAN4#107 it was agreed that a definition for UE/UAV device shall be added to the RAN4 specification. The definition wording was agreed as:
· Uncrewed Aerial 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]

In above there are still brackets. Given there are no other proposals for wording this meeting it is suggested to confirm this.
Issue 1-1: Definition for an aerial UE/UAV device in RAN4 specification
· Proposals
· Option 1: Confirm the wording from last meeting, i.e. remove brackets.
1. Uncrewed Aerial 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
· Option 2: Something else, please elaborate.
· Recommended WF
· Option 1
Topic #2: Additional OOBE requirements for aerial UEs
Open issues summary
Sub-topic 2-1: Options for indicating additional OOBE requirements for aerial UEs
At RAN4#107 the following options were listed for further study:
1. NS specific to UAVs added to the bands.
2. Multi NS support
3. PLMN information at the UE
4. [bookmark: _Hlk143075963]New band(s)
5. New information element to broadcast “UAV only” NS
This meeting it seems only option 1, 2 and 5 are discussed further. Hence, first step would be to down scope the options to these.
Issue 2-1: Options for indicating additional OOBE requirements for aerial UEs
· Proposals
· Option 1: RAN4 shall focus on following options or combination hereof for indicating additional OOBE requirements for aerial UEs
1. NS specific to UAVs added to the bands
2. Multi NS support
3. New information element to broadcast “UAV only” NS
· Option 2: RAN4 shall, in addition to above option 1, 2 and 3, continue also consider:
4. PLMN information at the UE
5. New band(s)
· Recommended WF
· Option 1
Sub-topic 2-2: How to apply Additional OOBE requirements
From the contributions this meeting it is clear that further discussion and understanding of the listed options are needed among companies to be able to select an approach for RAN4 to apply additional OOBE requirements for aerial UEs. Nevertheless, it seems that two ways have been described why these are listed below. 
Issue 2-2: How to apply Additional OOBE requirements
· Proposals
· Option 1: A combination of Option 1 and 2 from Issue 2-1, with aerial UE specific NSs.
· Option 2: Option 3 from Issue 2-1, with aerial UE specific NSs.
· Recommended WF
· TBA
[Moderator Note] In above “aerial UE specific NSs” means a NS only applicable to “aerial UEs”
Sub-topic 2-3
Obviously Issue 2-1 needs to be further discussed and a solution needs to be agreed within RAN4 to indicate the NSs specific for aerial UEs. Nevertheless, it is clear from the options under consideration in contributions for this meeting that RAN2 would need to be involved. Hence, it is suggested to work on a LS to RAN2 conveying what RAN4 is requesting RAN2 to enable via signalling. How this signalling shall be defined is up to RAN2 as requested to RAN4 in R4-2311016/ R2-2306732.
Issue 2-3: LS to RAN2
· Proposals
· Option 1: RAN4 shall begin drafting a LS to RAN2. The LS shall contain:
1. A request for information on capability definition as needed for Issue 1-1
2. A request for needed either new or modified signalling to indicate additional OOBE requirements for aerial UEs. 
(Details are FFS but R4-2313431 and R4-2313253 can be used as a starting point)
· Option 2: It is too early for RAN4 to send a LS nor start drafting one in relation to potential needed signalling specified by RAN2 for aerial UEs
· Recommended WF
· TBA

Topic #3: NSs and A-MPR values for aerial UEs
Open issues summary
Sub-topic 3-1: Needed A-MPR for aerial UEs
From Topic 2 it is clear that NSs would need to be defined applicable to aerial UEs which also were the conclusion at RAN4#107. The question at RAN4#107 were for which bands NSs were needed. It was agreed that:
Agreement: 
· For A-MPR, only discuss the requirements for band n3/3, n7/7, n38/38 in the NR and LTE WIs.
At this meeting there have been submitted further additional studies and it seems clear that there are no need for any A-MPR for band B7/n7 while there may be a need for A-MPR for band B38/n38 and definitely are a need for A-MPR for band B3/n3.
Issue 3-1: Needed A-MPR for aerial UEs
· Proposals
· Option 1: RAN4 shall define A-MPR for band B3/n3 and consider it for band n38. No additional bands need A-MPR due to the additional OOBE requirements for aerial UEs from ECC.
· Option 2: RAN4 shall study needed A-MPR for additional bands than listed in option 1 further.
· Recommended WF
· Option 1

[Moderator Note] In above option 1 LTE band B38 is not listed given results from multiple sides only indicates needed A-MPR for channel bandwidths larger than what is supported by LTE.
Sub-topic 3-2: A-MPR for B3
For this meeting specific A-MPR values for LTE band B3 have been proposed in R4-2313027. It is noted that the results presented in R4-2311295 and R4-2311775 also can be considered at least for the channel bandwidths also supported by LTE.
Issue 3-2: A-MPR for B3
· Proposals
· Option 1: RAN4 to consider presented A-MPR results for band B3 and work on how to define NS_XX for this. NS_XX shall be included to 36.101 in clause 6.2.4.
· Option 2: RAN4 shall wait for additional inputs on A-MPR for band B3.
· Recommended WF
· TBA
Sub-topic 3-3: A-MPR for n3
For this meeting specific A-MPR values for NR band n3 have been proposed in R4-2313027 R4-2311295 and R4-2311775. The method for defining the A-MPR values applicable to different regions vary among the proposals but the intentions seem similar.
Issue 3-2: A-MPR for n3
· Proposals
· Option 1: RAN4 to consider presented A-MPR results for band n3 and work on how to define NS_XX for this. NS_XX shall be added to 38.101-1 in clause 6.2.3
· Option 2: RAN4 shall wait for additional inputs on A-MPR for band n3.
· Recommended WF
· TBA
Sub-topic 3-4: A-MPR for n38
For this meeting specific A-MPR proposals for NR band n38 have been included in R4-2313027 and R4-2311295. The question seems to be if already defined NS_44 can be reused, or a new aerial UE specific NS shall be defined.
Issue 3-2: A-MPR for n38
· Proposals
· Option 1: RAN4 shall define a new NS_YY for band n38 to contain needed A-MPR for aerial UEs. A starting point can be the proposal in R4-2311295
· Option 2: RAN4 shall reuse existing NS_44 for n38 and make that applicable to also aerial UEs.
· Option 3: RAN4 shall wait for additional inputs on A-MPR for band n38.
· Recommended WF
· TBA
Sub-topic 3-4: NSs for the additional OOBE requirement from ECC
As proposed in both R4-2313027,  R4-2313028 and R4-2311775 there is a need to introduce at least NS_XX and NS_YY to capture the additional OOBE requirement from ECC. The question seems to be if already defined NS_44 can be reused, or a new aerial UE specific NS shall be defined.
Issue 3-2: NSs for the additional OOBE requirement from ECC
· Proposals
· Option 1: RAN4 shall define at least:
1. New NS_XX appliable to band B3 and n3 in clause 6.6.3.3 (Additional spurious emissions) of 36.101 and clause 6.5.3.3 (Additional spurious emissions) of 38.101-1 respectively.
2. New NS_YY appliable to band B38 and n38 in clause 6.6.3.3 (Additional spurious emissions) of 36.101 and clause 6.5.3.3 (Additional spurious emissions) of 38.101-1 respectively.
3. Further, RAN4 shall consider if NS_YY also is applicable to band B7 and n7. 
· Option 2: RAN4 shall study further before NS(s) are introduced.
· Recommended WF
· TBA

