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Introduction
This email discussion focuses on RRM core requirements for Rel-18 NR ATG, including agenda 9.13.4, 9.13.4.1 – 9.13.4.6. The agreed way forward in previous meetings are R4-2220361, R4-2217256 and R4-2214737. Companies are encouraged to be concise.
Topic #1: General aspects
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300548
	CATT
	Observation 1: For 60kHz SCS, there seems to be no obvious reason not to introduce it and the case of 60kHz for the related RRM requirement should be considered.
Proposal 1: For the core requirements, consider all the SCS’s of 15kHz, 30kHz and 60kHz for FDD and TDD
Observation 2: In general, the introduction of new UAI reporting methods should be avoided as much as possible. Because ATG WI pointed out that the project only involves RAN4, and if a new UAI report is introduced, other groups will be introduced.
Proposal 2: If there is obvious motivation and feasibility assurance when considering the other RRM requirements,
· Introducing the report of relevant assistance information can be considered, but it may require RAN1/RAN2 work.

	R4-2300778
	CMCC
	TP to TR 38.876: RRM requirements for ATG network

	R4-2300779
	CMCC
	Proposal 1: The maximum distance between ATG BS and aircraft UE for RRM analysis is 250km.
Observation 1: Among RRM core requirements, only timing requirements are related to SCS.
Proposal 2: Don’t define UE transmit timing requirements for 60kHz SCS.

	R4-2301297
	LG Electronics
	Proposal 1: There is no need to preclude new UAI and its reporting methods at this stage. Postpone the decision on assistance information (both UE-based and network-based) until the RRM requirement framework is clear

	R4-2301398
	ZTE
	Observation 1: Under the assumption of traditional TN deployment, considering the ISD of 100-200 km, the maximum distance between CPE and BS is 68-134 km or 58-115 km.
Observation 2: Under the assumption of horizon beam coverage deployment, considering the ISD of 100-200 km, the maximum distance between CPE and BS is 120-220 km for non sub-array case and 150-250 km for sub-array case.
Observation 3: Regarding to all of these UAI, a common concern is raised: Under the high speed of up to 1200km/h, whether the report from UE can be received by the NW in time enough? If not, it would be meaningless.
Observation 4: If UE would perform time/frequency pre-compensation, the UAI such as altitude, location, velocity and flight path are almost useless for NW. 
Observation 5: When UE estimate the propagation delay, it should predict the value when NW receives such UAI report. The accuracy of such predict would determine the effect.
Observation 6: Regarding to the service related UAI, such as the remaining service time, we are not sure how to estimate such info by UE, Since all scheduling decision is up to NW.
Proposal 1: Based on our above analysis, we can not see obvious motivation and feasibility guarantee to introduce the above UAI report.

	R4-2301814
	Huawei, HiSilicon
	Proposal 1: No need to define the upper bound of cell range assumption unless clear RRM impact it identified. 
Proposal 2: The necessity to define RRM requirements based on assistant information should be investigated first for the related requirements.
Observation 1: There is no RAN1/RAN2 works according to the WID.
Proposal 3: Whether to introduce new UE assistant information will require RAN1/RAN2 work, which shall not be decided in WG level.

	R4-2302391
	Ericsson
	Observation #1: Frequency band grouping table is sorted based on the REFSENS requirements. 
Observation #2: RF group has not agreed on the REFSENS requirements for ATG bands.
Proposal 1:	RAN4 to revisit the discussions on need for separate frequency band grouping table after REFSENS has been agreed for ATG bands.
Proposal 2:	ATG specific RRM requirements are defined in separate sections in TS 38.133.
[bookmark: _Hlk127733802]Proposal 3:	RAN4 to adopt the following the skeleton for TR 38.876 for RRM section.  
	8	RRM requirements
8.1 Applicability of ATG RRM requirements
<To describe the scenario and conditions under the ATG RRM requirements apply.>
8.2 Types of requirements defined
<To list and refer to the type of ATG RRM requirements that are defined in TS 38.133.>




	R4-2302479
	Apple
	Proposal 1: It is proposed to postpone the decision on assistance information (both UE-based and network-based) until the RRM requirement framework is clear.



Open issues summary
Sub-topic 1-1 General issues
Sub-topic description: In sub-topic 1-1, we will discuss some fundamental assumptions and general impactions due to ATG feature
Open issues and candidate options before meeting:
Issue 1-1-1: Maximum distance between ATG BS and Aircraft UE
· Proposals
· Option 1: The maximum distance between ATG BS and aircraft UE for RRM analysis is 250km. (CMCC)
· Option 1-1: (ZTE) 
· Under the assumption of traditional TN deployment, considering the ISD of 100-200 km, the maximum distance between CPE and BS is 68-134 km or 58-115 km.
· Under the assumption of horizon beam coverage deployment, considering the ISD of 100-200 km, the maximum distance between CPE and BS is 120-220 km for non sub-array case and 150-250 km for sub-array case.
· Option 2: No need to define the upper bound of cell range assumption unless clear RRM impact it identified. (HW)
· Recommended WF
· If RRM impact is identified, consider the maximum distance between ATG BS and CPE for RRM analysis is 250km.

Issue 1-1-2: Duplex mode and SCS
· Proposals
· Option 1: For the core requirements, consider all the SCS’s of 15kHz, 30kHz and 60kHz for FDD and TDD (CATT)
· Option 2: Don’t define UE transmit timing requirements for 60kHz SCS. (CMCC)
· Recommended WF
· Investigate core requirements considering all the SCS’s of 15kHz, 30kHz and 60kHz for FDD and TDD. 
· Further discuss whether UE transmit timing requirements can be defined for 60kHz SCS in Issue 3-1-2.

Issue 1-1-3: whether new UAI reporting method could be introduced
· Proposals
· Option 1: The necessity to define RRM requirements based on assistant information should be investigated first for the related requirements. RAN1/RAN2 work is required. (HW, CATT)
· Option 1-1: If there is obvious motivation and feasibility assurance when considering the other RRM requirements, introducing the report of relevant assistance information can be considered (CATT)
· Option 1-2: Whether to introduce new UE assistant information will require RAN1/RAN2 work, which shall not be decided in WG level. (HW)
· Option 2: There is no need to preclude new UAI and its reporting methods at this stage. Postpone the decision on assistance information (both UE-based and network-based) until the RRM requirement framework is clear (LGE, Apple)
· Recommended WF
· Discuss the necessity of UAI (both UE-based and network-based) in each RRM requirement
· If there is obvious motivation and feasibility assurance, introducing the report of relevant assistance information can be considered. 
· LS should be sent to RAN1/2 or RAN plenary if needed.

Issue 1-1-4: Band table
· Proposals
· Option 1: RAN4 to revisit the discussions on need for separate frequency band grouping table after REFSENS has been agreed for ATG bands. (Ericsson)
· Recommended WF
· Postpone the discussion, wait the conclusion from RF session.

Issue 1-1-5: How to involve ATG RRM core requirements in TS38.133
· Proposals
· Option 1: ATG specific RRM requirements are defined in separate sections in TS 38.133.
· Recommended WF
· How to involve ATG RRM core requirements will highly depend on how many requirements are impacted by ATG feature. If the progress of core requirement discussion is going well, RAN4 could continue the discussion with the original options, which were postponed since RAN4#104b-e. 
· Option 1: ATG specific RRM requirements are defined in separate sections in specification. 
· Option 2: Add ATG related requirements in the current corresponding section, similar as HST. 

Sub-topic 1-2 TP to TR 38.876
In sub-topic 1-2, we will discuss the RRM TP to TR 38.876
Issue 1-2-1: TP to TR 38.876
· Proposals
· Option 1: R4-2300778, the content is as follows:
8.1 General
In R18, the WI on ATG doesn’t consider FR2, CA/DC and inter-RAT measurement scenario, the corresponding requirements are not applicable for R18 ATG. In light of ATG characteristics (e.g. ISD assumption of [14]-200km, maximum UE speed of 1200km/h, maximum distance between UE and BS is greater than [200]km), some RRM requirements are different from legacy TN requirements, as listed in table 8-1.
<Editor’s Note: In table 8-1, the RRM requirements with square brackets are still under discussion, which may be updated according to the latest agreements. >
Table 8-1: RRM requirements for R18 ATG which are different from legacy TN requirements
	Requirement
	Item
	Comments

	[Cell re-selection]
	[Cell re-selection mechanism]
	TBD

	[SDT]
	TBD

	[Handover]
	[Handover requirement]
	TBD

	[Conditional handover]
	[Conditional handover mechanism]
	TBD

	
	[Conditional handover requirements]
	TBD

	[RRC Re-establishment]
	TBD

	[RRC Connection Release with Redirection]
	TBD

	[UE transmit timing]
	[Initial transmit timing requirements Te]
	TBD

	
	[Gradual timing adjustment]
	TBD

	
	[Timing advance adjustment delay requirement]
	TBD

	[Measurement gap]
	TBD

	CSSF
	TBD

	[NR intra-frequency measurements]
	TBD

	[NR inter-frequency measurements]
	TBD

	[CSI-RS based L3 measurements]
	TBD

	[Pre-configured measurement gap]
	TBD


For other RRM requirements, no new ATG specific requirements will be defined in R18.
<Other text to be added>
· Option 2: RAN4 to adopt the following the skeleton for TR 38.876 for RRM section.  
	8	RRM requirements
8.1 Applicability of ATG RRM requirements
<To describe the scenario and conditions under the ATG RRM requirements apply.>
8.2 Types of requirements defined
<To list and refer to the type of ATG RRM requirements that are defined in TS 38.133.>



· Recommended WF
· Based on moderator’s observation, Option 1 and Option2 have similar structure, further discuss based on Option1 (R4-2300778 TP to TR 38.876).

Topic #2: Mobility requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300549
	CATT
	Observation 1: Additional enhanced cell re-selection mechanisms will increase UE complexity.
Proposal 1: It should further consider the trade-off between the workload and performance gain brought by the new cell re-selection mechanisms.
· The distance, altitude or speed based triggered cell re-selection may not be necessary unless there is an obvious motivation.
Observation 2: SDT transmission may not be a typical scenario for ATG system.
Proposal 2: RAN4 is not going to define ATG specific requirements.
Observation 3: For ATG system, the handover to an unknown cell may not be completed quickly due to the large cell coverage distance.
Proposal 3: Prefer not to define handover requirements for an unknown cell and reusing legacy requirements is tolerable.
Proposal 4: If RAN4 decide to define conditional handover requirement for ATG UE in Rel-18, the legacy R16 CHO delay requirements can be reused.

	R4-2300780
	CMCC
	Proposal 1: Introduce distance-based triggering as an additional condition for intra- and inter-frequency cell measurement, whether and how to configure the feature is up to network implementation
· If Srxlev > S(non)IntraSearchP and Squal > S(non)IntraSearchQ, and the distance between UE and serving cell reference location is smaller than distanceThresh if distanceThresh is configured and UE has location information, then the UE shall search for inter/intra-frequency layers of higher priority.
· If Srxlev ≤ S(non)IntraSearchP or Squal ≤ S(non)IntraSearchQ, or the distance between UE and serving cell reference location is larger than distanceThresh if distanceThresh is configured and UE has location information, then the UE shall search for and measure inter/intra-frequency layers of higher, equal or lower priority in preparation for possible reselection
Observation 1: If the typical ISD assumption is larger than 117.75km, the legacy R15 cell-reselection requirement can be reused for ATG. While if the typical ISD assumption is smaller than 23km, the HST cell-reselection requirements should be reused for ATG.
Proposal 2: With the basic ISD assumption of [14]-200km, both legacy R15 cell-reselection requirement and HST cell-reselection requirement should be applied for ATG.
Proposal 3: The UE capability should be introduced for ATG similar as NTN.
Proposal 4: For SDT, RAN4 is not going to define ATG specific requirements.
Proposal 5: For the unknown case, reuse legacy NR intra-frequency HO and inter-frequency HO requirements.
Proposal 6: Introduce legacy CHO for ATG, the legacy R16 CHO delay requirements can be reused.
Proposal 7: Introduce location-based CHO for ATG, the logic and signalling from R17 NTN could be reused, while the location-based CHO delay requirements should be revisited in ATG scenario.
Proposal 8: Reuse the current definitions/requirements on Tidentify_intra_NR and Tidentify_inter_NR. 
Proposal 9: Reuse the current definitions/requirements on Tidentify-NR. 

	R4- 2301321
	LG Electronics
	Proposal 1. Introduce location based cell re-selection for ATG UE 
Proposal 2. ATG UE velocity information can be used as deciding margin for distance threshold in location based cell re-selection
Proposal 3. RAN4 is not going to define ATG specific requirements
Proposal 4. Introduce location-based CHO for ATG.

	R4-2301400
	ZTE Corporation
	Proposal 1: The legacy cell re-selection rule should be a baseline or mandatory support. Regarding to whether additional enhanced cell re-selection can be considered, either not support or optional support.
Observation 1: The ATG CPE should be more powerful than normal hand-held UE and not constraint by the size. So the power consumption is not the factor which should be mainly considered.
Observation 2: Design an additional cell re-selection rule, which would impact the UE implementation and perf test greatly.
Proposal 2: The trade-off between the workload and performance gain brought by the new cell re-selection rule should be considered.
Proposal 3: Both legacy R15 requirements and HST FR1 enhanced requirements for cell re-selection are applicable. And the corresponding UE capability is also necessary similar as HST.
Proposal 4: SDT is only applicable for INACTIVE UE, while for ATG CPE in INACTIVE status, the demand of data transmission is nearly negligible in practice. So we can not see the motivation to support SDT in ATG scenario.
Proposal 5: Legacy NR Handover mechanism can be reused by ATG.
Proposal 6: Considering the requirements for known case handover, re-using legacy legacy requirement for ATG UE is fine.
Proposal 7: Since the trajectory is deterministic, so handover to the known case is the common case. Regarding to the unknown case, keep align with legacy is fine.
Proposal 8: No need to consider CHO for ATG UE at least in R18.
Proposal 9: Re-using the legacy RRC re-establishment requirements for ATG UE.
Proposal 10: Re-using the requirements of legacy RRC release with redirection to NR target cell.

	R4-2301838
	Huawei, HiSilicon
	Proposal 1: Legacy R15 cell re-selection requirements can be reused for ATG UE.
Proposal 2: On top of legacy R15 cell re-selection requirements, HST cell reselection requirements can be reused for ATG if small ISD is confirmed (e.g., [14]km ISD). Whether UE supports HST requirements is an optional UE capability.
Proposal 3: The benefits of further enhancements on measurement in idle/inactive mode need to be justified.
Proposal 4: Reuse legacy NR intra-frequency HO and inter-frequency HO requirements for both known and unknown case. 
Proposal 5: RSRP+ location based CHO can be considered, if both ATG UE location and ATG BS location are known to ATG UE.
Proposal 6: Legacy RRC Re-establishment and RRC Release with redirection requirements can apply to ATG with same side conditions.

	R4-2302392
	Ericsson
	Proposal 1	Assistance information related to unpredictable changes in flight operation mode is introduced. 
Proposal 2	Assistance information comprises at least changes in the UE altitude, flight path and speed, remaining service time for serving cell and side conditions can be FFS.
Proposal 3	The UE is allowed to not perform neighbour cell measurements based on the distance between the aircraft and a reference location, details are of the reference location is FFS.
Proposal 4	For cell reselection, the A2G UE should resume the neighbor cell measurement in normal manner without any relaxation when the condition on distance between the aircraft and the reference location is no longer met. 
Proposal 5	Legacy SDT requirements are supported for A2G in Rel-18.
Proposal 6	For handover to unknown target cell, the legacy NR handover requirements for unknown target cell are reused.
Proposal 7	CHO is supported for A2G in Rel-18, and CHO requirements for ATG are FSS.  
Proposal 8	Tidentify_intra_NR and Tidentify_inter_NR in legacy NR RRC re-establishment requirements are reused for ATG RRC re-establishment.  
Proposal 9	Tidentify_NR in legacy NR RRC connection release with redirection requirements are reused for ATG RRC connection release with redirection.  

	R4-2302479
	Apple
	Proposal 2: RSRP measurement can be ignored by ATG UE when the distance satisfy a specific condition.
Observation 1: There might be less opportunities for ATG UE to go to RRC_INACTIVE state due to large amount of data for in-flight passengers
Proposal 3: If SDT is to be considered, due to high velocity and larger ISD of the cell deployment, the TA validation for CG-SDT may need to be enhanced or further check whether it is needed.
Proposal 4: reuse legacy NR handover requirement for ATG.
Proposal 5: It is proposed to reuse legacy CHO requirement framework and introduce location-based CHO for ATG UE handover (Option 3-1 and Option 3-2).



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Mobility in RRC IDLE/INACTIVE
Sub-topic description: Sub-topic 2-1 focus on the mobility requirements which are performed in RRC_IDLE and RRC_INACTIVE mode.
Open issues and candidate options before meeting:
Issue 2-1-1-1: Cell re-selection mechanism
· Agreements in last meeting:
· Use legacy cell-reselection rules and the procedures as baseline for ATG cell re-selection mechanism.
· FFS whether additional enhanced cell re-selection mechanisms shall be considered (e.g., location, distance, speed, based).
· FFS: The UE is allowed to not measure on the neighbour cell measurements based on the distance. Details are FFS.
· Proposals
· Option 1: Introduce distance-based triggering as an additional condition for intra- and inter-frequency cell measurement as NTN, whether and how to configure the feature is up to network implementation (CMCC, LGE)
· If Srxlev > S(non)IntraSearchP and Squal > S(non)IntraSearchQ, and the distance between UE and serving cell reference location is smaller than distanceThresh if distanceThresh is configured and UE has location information, then the UE shall search for inter/intra-frequency layers of higher priority.
· If Srxlev ≤ S(non)IntraSearchP or Squal ≤ S(non)IntraSearchQ, or the distance between UE and serving cell reference location is larger than distanceThresh if distanceThresh is configured and UE has location information, then the UE shall search for and measure inter/intra-frequency layers of higher, equal or lower priority in preparation for possible reselection
· Option 2: RSRP measurement can be ignored by ATG UE when the distance satisfies a specific condition. (Ericsson, Apple)
· The UE is allowed to not perform neighbour cell measurements based on the distance between the aircraft and a reference location, details are of the reference location is FFS.
· For cell reselection, the A2G UE should resume the neighbor cell measurement in normal manner without any relaxation when the condition on distance between the aircraft and the reference location is no longer met.
· Option 3: further consider the trade-off between the workload and performance gain brought by the new cell re-selection mechanisms. (CATT, ZTE, HW)
· The distance, altitude or speed based triggered cell re-selection may not be necessary unless there is an obvious motivation.
· Recommended WF
· To be discussed

Issue 2-1-1-2: UE/network assistance information for Cell re-selection
· Proposals
· Option 1: ATG UE velocity information can be used as deciding margin for distance threshold in location-based cell re-selection. (LGE)
· Option 2: Assistance information related to unpredictable changes in flight operation mode is introduced. (Ericsson)
· Assistance information comprises at least changes in the UE altitude, flight path and speed, remaining service time for serving cell and side conditions can be FFS.
· Recommended WF
· Before Issue 2-1-1-1 reaching conclusion, this issue can be discussed with low priority. 

Issue 2-1-1-3: Cell re-selection measurement requirements
· Proposals
· Option 1: With the basic ISD assumption of [14]-200km, both legacy R15 cell-reselection requirement and HST cell-reselection requirement should be applied for ATG. The UE capability (optional) should be introduced for ATG. (CMCC, ZTE, HW)
· Recommended WF
· Option 1 can be agreed with the basic ISD assumption of [14]-200km.

Issue 2-1-2: SDT
· Proposals
· Option 1: RAN4 is not going to define ATG specific requirements. (CATT, CMCC, LGE, ZTE, Ericsson)
· Option 2: If SDT is to be considered, due to high velocity and larger ISD of the cell deployment, the TA validation for CG-SDT may need to be enhanced or further check whether it is needed (Apple)
· Moderator’s note:
· Moderator see majority observation that RRC_INACTIVE is not common in ATG, no need to define ATG specific requirements. 
· Recommended WF
· Option 1 can be agreed.

Sub-topic 2-2 Mobility in RRC_CONNECTED
Sub-topic description: Sub-topic 2-2 focus on the mobility requirements which are performed in RRC_CONNECTED mode.
Open issues and candidate options before meeting:
Issue 2-2-1: NR Handover requirement (For the unknown case)
· Proposals
· Option 1: reusing legacy requirements (CATT (tolerable), CMCC, HW, ZTE, Ericsson, Apple)
· Option 2: Not to define handover requirements for an unknown cell. (CATT (preferred))
· Recommended WF
· Option 1 can be agreed.

Issue 2-2-2: Conditional Handover
· Proposals
· Option 1: Not to consider conditional handover for ATG UE at least in Rel-18 (CATT (preferred), ZTE)
· Option 2: Introduce legacy CHO for ATG (CATT (tolerable), CMCC)
· Option 2-1: The legacy R16 CHO delay requirements can be reused. (CATT (tolerable), CMCC)
· Option 3: Introduce location-based CHO for ATG (CMCC, Apple, LGE)
· Option 3-1: The logic and signalling from R17 NTN (RSRP+ location- based CHO) could be reused, while the location-based CHO delay requirements should be revisited in ATG scenario. (CMCC, HW)
· Option 3-2: reuse legacy CHO requirement framework (Apple)
· Option 4: CHO is supported for A2G in Rel-18, and CHO requirements for ATG is FFS. (Ericsson)
· Recommended WF
· To be discussed.

Issue 2-2-3: SA: RRC Re-establishment
· Proposals
· Option 1: Reuse the current definitions/requirements on Tidentify_intra_NR and Tidentify_inter_NR. (CMCC, ZTE, HW, Ericsson)
· Recommended WF
· Option 1 is agreed. 

Issue 2-2-4: SA: RRC Connection Release with Redirection
· Proposals
· Option 1: Reuse the current definitions/requirements on Tidentify-NR. (CMCC, ZTE, HW, Ericsson)
· Recommended WF
· o	Option 1 is agreed.

Topic #3: Timing adjustments
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300550
	CATT
	Observation 1: For whether to introduce the Koffset, the principle of judgment is to consider whether the maximum RTT of the UE at the cell edge exceeds one slot. If so, it is necessary to introduce Koffset.
Proposal 1: Based on the conclusion of maximum cell radius (≥ [200] km), it is suggested to introduce the mechanism of Koffset in ATG system. 
•	Introduce Koffset for both 15kHz and 30kHz. If 60kHz SCS is considered, it is also necessary to introduce Koffset.
[bookmark: _Hlk127794639]Proposal 2: The value of Koffset is determined by the BS according to the distance between BS-UE. 
•	Given that UE can be located beyond or within 100km in the ATG system, so the Koffset should be variable, and the change mechanism can be FFS.
Proposal 3: The Te should be revised for ATG system.
•	Compared with NTN system, the error of satellite predicted position is don’t need to be considered for ATG system.
Proposal 4: Based on the conclusion of maximum cell radius (≥ [200] km) , open loop TA mechanism should be considered..

	R4-2300781
	CMCC
	Observation 1: 
· For the case of 15kHz SCS, the legacy TA adjustment timeline n+k+1 is sufficient.
· For the case of 30kHz and 60kHz SCS, the legacy TA adjustment timeline n+k+1 could not cover maximum RTT.
Proposal 1: Introduce the mechanism of Koffset as NTN. Whether and how to configure Koffset is up to network implementation.
Observation 2:
· In the case of 15kHz SCS, the max RTT can be covered with current timing advance command.
· In the case of 30kHz and 60kHz SCS, the max RTT cannot be covered with current timing advance command.
Proposal 2: In case of 30kHz and 60kHz SCS, UE-based timing pre-compensation for ATG network should be supported for initial transmission.
Proposal 3: Don’t define Te_ATG requirement for UL SCS = 60kHz in Rel-18. 
Proposal 4: Define Te_ATG requirements as follows:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_ATG

	1
	15
	15
	12*64*Tc

	
	
	30
	20*64*Tc

	
	
	60
	N/A

	
	30
	15
	8*64*Tc

	
	
	30
	18*64*Tc

	
	
	60
	N/A


Proposal 5: For UL 15k SCS, the reference timing shall be (NTA + NTA-offset)×Tc, the Tq_ATG and Tp_ATG should be 9.5*64*Tc.
Proposal 6: For UL 30kHz SCS, the reference timing shall be (NTA + NTA-offset + NTA,UE-specific)×Tc, the Tq_ATG and Tp_ATG should be 5.5*64*Tc.
Proposal 7: The koffset mechanism need to be introduced into timing advance adjustment delay requirement.
Observation 3: 
· When SCS of PDSCH is 15kHz, and ISD is smaller than 21km, the tolerance requirement can be fulfilled.
· When SCS of PDSCH is 30kHz, the tolerance requirement cannot be fulfilled.
Proposal 8: It is up to network to decide whether to enable ‘deriveSSB-IndexFromCell’ and ‘deriveSSB-IndexFromCell-inter’ or not based on DL SCS and ISD.

	R4-2301322
	LG Electronics
	Observation 1: For ATG TDD deployment, ‘deriveSSB-IndexFromCell’ and/or ‘deriveSSB-IndexFromCell-inter’ are not always applicable due to longer propagation delay.
[bookmark: _Hlk127799546]Proposal 1: For ATG TDD deployment, it could be up to network to enable or disable ‘deriveSSB-IndexFromCell’ and/or ‘deriveSSB-IndexFromCell-inter’, but in order for network to determine whether to enable deriveSSB-IndexFromCell’ and/or ‘deriveSSB-IndexFromCell-inter’, assistance information for distance between serving cell/neighbour cell and ATG UE is needed.

	R4-2301401
	ZTE Corporation
	Proposal 1: Based on the maximum distance between CPE and BS in ATG derived from the assumption of 100-200km ISD, UE based timing pre-compensation for PRACH transmission is necessary for ATG CPE.
Proposal 2: Regarding to the legacy 6 bits TAC, according to the value of max TA update, no need to introduce additional enhancement due to such 6 bits indication is enough to consider ATG CPE moving.
Proposal 3: Regarding to the legacy 12 bits TAC, according to the value of max TA, the supported Max one-trip distance between BS and CPE can be identified. By comparing with the observed maximum distance between ATG CPE and BS under different deployments, the following are suggested:
· Under the assumption of 15kHz SCS, since the supported max one-trip distance between ATG CPE and BS is large enough, so no need to enhance, not any additional solution is necessary.
· Under the assumption of 30kHz SCS, for different deployments, the conclusion is different. 
· Under the traditional TN deployment, since the supported max one-trip distance between ATG CPE and BS is large enough, so no need to enhance, not any additional solution is necessary.
· Under the horizon beam coverage deployment, the supported max one-trip distance between ATG CPE and BS is not enough to cover the maximum distance between ATG CPE and BS, so some additional solution is necessary, e.g. introducing OL TA.
· Under the assumption of 60kHz SCS, the supported max one-trip distance between ATG CPE and BS can not cover the maximum distance between ATG CPE and BS, no matter for each deployment, some additional solution is necessary, e.g. introducing OL TA.
Proposal 4: Regarding to whether introducing the mechanism of Koffset similar as in NTN, after analysis each case of deployment, we have the following suggestion:
· For the case of 15 kHz SCS, not need to introduce Koffset for each deployment;
· For the case of 30 kHz SCS, for the the traditional TN deployment, not need to introduce Koffset, while for the horizon beam coverage deployment, need to introduce Koffset mechanism;
· For the case of 60 kHz SCS, need to introduce Koffset for each deployment.
[bookmark: _Hlk127798487]Observation 1: Due to high speed moving of up to 1200 km/h, a larger time drift is leaded to. If applying the gradual timing adjustment Tp and Tq to trace such larger time drift, the requirements of Tp/Tq need some enhancement to support ATG scenario.
Proposal 5: Considering such large time drift can be handled by OL TA, and based on our analysis, under some cases, OL TA is necessary to make up the legacy CL TA, so maybe such large time drift can be handled by OL TA. In such case, no need to enhance the requirements of Tp/Tq.
Proposal 6: If additional OL TA mechanism would be introduced besides legacy CL TA, we are open to further discuss whether the legacy R15 Te can be reused. Otherwise, we believe reusing legacy R15 Te is fine.
Proposal 7: Since of possible large propagation delay difference between the serving cell and target cell in ATG scenario, the assumption of always enable ‘deriveSSB-IndexFromCell’ and ‘deriveSSB-IndexFromCell-inter’for FR1 TDD may be removed. 

	R4-2301900
	Ericsson
	Observation 1: The cell radius can be more than 200 km for ISD 200km.
Observation 2: The Guard period, TGUARD > 1.33 ms for a cell radius of 200 km.
Observation 3: Large TDD cells are inefficient due to large GP, if we switch often.
Observation 4: The largest cell radius will define the GP for all TDD cells and UL/DL configuration has to be the same for all coexisting (overlapping) TDD networks.
Proposal 1: RAN4 to investigate remedies to large TDD cells and ATG and TN TDD coexistence like: TDD stand alone, surrendering slots or Full Duplex at ATG UE terminal.
Observation 5: If the gNB receives information on the propagation delay to the UE, then at least half of the GP could be removed.
Proposal 2: The NTN standard is used for UE based Timing pre-compensation.
Proposal 3: UE initial transmit timing error requirements, Te , from the NTN standard can be used, since we propose the NTN standard to be the base for UE timing pre-compensation.
Proposal 4: The gradual timing requirements can be adapted for ATG. For ATG, the Tq_ATG and Tp_ATG should be 9.5*64*Tc in FR1 and UL SCS 15kHz and 30kHz SCS.
Proposal 5: Since we in proposal 2 state that the NTN standard is used for UE based Timing pre-compensation, then we inherit the timing advance mechanism of NTN: 

	R4-2302015
	Huawei, HiSilicon
	Proposal 1: There is no need to introduce Koffset for ATG network since the existing maximum timing advance is large enough for ATG network.
Proposal 2: The UE initial transmit timing error requirements (Te,ATG) for ATG  can be derived by the legacy UE initial transmit timing error requirements (Te) with adding the UE pre-compensation timing error.
Proposal 3: For ATG network, considering of up to 1200km/h flight speed, the requirements on Tp and Tq for gradual timing adjustment need to be defined as 9.5Ts.
Proposal 4: For ATG network, the current timing advance adjustment delay requirement for TN network can be reused.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 Timing requirements
Sub-topic description: Sub-topic 3-1 will discuss the timing mechanisms and corresponding requirements.
Open issues and candidate options before meeting:
Issue 3-1-1: How to introduce UE based Timing pre-compensation
· Proposals
· Option 1: open loop TA mechanism should be considered as NTN standard. (CATT, Ericsson)
· Option 2: In case of 30kHz and 60kHz SCS, UE-based timing pre-compensation for ATG network should be supported. (CMCC)
· Option 2-1: Under the assumption of 30kHz SCS and the horizon beam coverage deployment, and the assumption of 60kHz SCS, some additional solution is necessary, e.g. introducing OL TA.
· Moderator’s note
· Since UE can’t know the practical deployment method and ISD, Moderator think Option 2-1 can be merged to Option 2.
· Recommended WF: 
· Agreement: UE-based timing pre-compensation for ATG network should be supported in case of 30kHz and 60kHz SCS.
· Further discuss whether UE-based timing pre-compensation for ATG network should be supported in case of 15kHz SCS.

Issue 3-1-2: Initial transmit timing requirements Te
· Proposals
· Option 1: The legacy R15 TN requirement for initial transmit timing requirement Te can be reused. (ZTE (if additional OL TA mechanism wouldn’t be introduced))
· Option 2: The Te should be revised. (CATT, CMCC, Ericsson)
· Option 2-1: UE initial transmit timing error requirements, Te, from the NTN standard can be used (Ericsson)
· Option 2-2: The UE initial transmit timing error requirements (Te,ATG) for ATG  can be derived by the legacy UE initial transmit timing error requirements (Te) with adding the UE pre-compensation timing error. (HW, CATT)
· Compared with NTN system, the error of satellite predicted position is don’t need to be considered for ATG system.
· Option 2-3: Define Te_ATG requirements as follows: (CMCC)
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_ATG

	1
	15
	15
	12*64*Tc

	
	
	30
	20*64*Tc

	
	
	60
	N/A

	
	30
	15
	8*64*Tc

	
	
	30
	18*64*Tc

	
	
	60
	N/A


· Recommended WF
· Further discuss after Issue 3-1-1 is concluded.

Issue 3-1-3: Gradual timing adjustment
· Proposals
· Option 1: If applying the gradual timing adjustment Tp and Tq to trace such larger time drift, the requirements of Tp/Tq need some enhancement to support ATG scenario. If OL TA is necessary to make up the legacy CL TA, no need to enhance the requirements of Tp/Tq. (ZTE, CMCC)
· Option 1-1: (CMCC)
· For UL 15k SCS, the Tq_ATG and Tp_ATG should be 9.5*64*Tc.
· For UL 30kHz SCS, the Tq_ATG and Tp_ATG should be 5.5*64*Tc.
· Option 2: For ATG, the Tq_ATG and Tp_ATG should be 9.5*64*Tc in FR1 and UL SCS 15kHz and 30kHz SCS. (Ericsson, HW)
· Recommended WF
· Further discuss after Issue 3-1-1 is concluded.

Issue 3-1-4: The reference point for the UE initial transmit timing control requirement and gradual timing adjustment requirement
· Proposals
· Option 1: 
· Option 2: 
· For UL 15k SCS, the reference timing shall be (NTA + NTA-offset)×Tc
· For UL 30kHz SCS, the reference timing shall be (NTA + NTA-offset + )×Tc
· Recommended WF
· Further discuss after Issue 3-1-1 is concluded.

Issue 3-1-5: The mechanism of Koffset
· Proposals
· Option 1: No need to consider Koffset in ATG network. (HW)
· [bookmark: _Hlk127795894]Option 2: Introduce the mechanism of Koffset in ATG system. (CATT, CMCC, ZTE)
· Option 2-1: Introduce Koffset for both 15kHz, 30kHz and 60kHz. (CATT, CMCC)
· Option 2-2: Introduce Koffset for 30kHz horizon beam coverage deployment and 60kHz SCS. (ZTE)
· Option 2-3: The value of Koffset is determined by the BS according to the distance between BS-UE. (CATT)
· Given that UE can be located beyond or within 100km in the ATG system, so the Koffset should be variable, and the change mechanism can be FFS.
· [bookmark: _Hlk127795950]Option 2-4: Whether and how to configure Koffset is up to network implementation. (CMCC)
· Moderator’s note
· Based on CMCC’s and ZTE’s calculation and observation, for the case of 30kHz and 60kHz SCS, the legacy TA adjustment timeline n+k+1 could not cover maximum RTT. If koffset is agreed to be introduced, since koffset is an optional signalling, moderator think following mechanism can cover all cases:
· Option 2 (new): Introduce the mechanism of Koffset in ATG system, whether and how to configure Koffset is up to network implementation.
· By applying this new Option 2, for the case of 15kHz, or UE located within 100km in the ATG system (e.g. ISD<100km), network is able to not configure the koffset.
· Recommended WF
· Further discuss based on following Options:
· Option 1: No need to consider Koffset in ATG network. (HW)
· Option 2 (new): Introduce the mechanism of Koffset in ATG system, whether and how to configure Koffset is up to network implementation. 

Issue 3-1-6: Timing advance adjustment delay requirement
· [bookmark: _Hlk118881565]Proposals
· Option 1: For ATG network, the current timing advance adjustment delay requirement for TN network can be reused. (HW)
· Option 2: The koffset mechanism need to be introduced into timing advance adjustment delay requirement. (CMCC)
· Recommended WF
· Further discuss after Issue 3-1-5 is concluded.
· If Option 1 of Issue 3-1-5 is agreed, then adopt Option 1.
· If Option 2(new) of Issue 3-1-5 is agreed, then adopt Option 2.

Issue 3-1-7: deriveSSB-IndexFromCell and deriveSSB-IndexFromCell-inter tolerance 
· Proposals
· Option 1: It is up to network to decide whether to enable ‘deriveSSB-IndexFromCell’ and ‘deriveSSB-IndexFromCell-inter’ or not based on DL SCS and ISD. (CMCC, LGE)
· Option 1-1: in order for network to determine whether to enable deriveSSB-IndexFromCell’ and/or ‘deriveSSB-IndexFromCell-inter’, assistance information for distance between serving cell/neighbour cell and ATG UE is needed. (LGE)
· Option 2: For ATG TDD deployment, ‘deriveSSB-IndexFromCell’ and/or ‘deriveSSB-IndexFromCell-inter’ are not always applicable due to longer propagation delay. (LGE, CMCC, ZTE)
· Recommended WF
· It is up to network to decide whether to enable ‘deriveSSB-IndexFromCell’ and ‘deriveSSB-IndexFromCell-inter’ or not based on DL SCS and ISD.
· For ATG TDD deployment, ‘deriveSSB-IndexFromCell’ and/or ‘deriveSSB-IndexFromCell-inter’ are not always applicable
·  Further discuss whether assistance information is needed.

Sub-topic 3-2 Guard period as Large TDD cell impaction 
Sub-topic description: This sub-topic 3-2 will discuss the guard period issue due to large TDD cell and coexistence demand.
Open issues and candidate options before meeting:
Issue 3-2-1: Guard period issue due to large TDD cell and coexistence demand
· Proposals
· Option 1: RAN4 to investigate remedies to large TDD cells and ATG and TN TDD coexistence like: TDD stand alone, surrendering slots or Full Duplex at ATG UE terminal. (Ericsson)
· The cell radius can be more than 200 km for ISD 200km.
· The Guard period, TGUARD > 1.33 ms for a cell radius of 200 km.
· Large TDD cells are inefficient due to large GP, if we switch often.
· The largest cell radius will define the GP for all TDD cells and UL/DL configuration has to be the same for all coexisting (overlapping) TDD networks.
· If the gNB receives information on the propagation delay to the UE, then at least half of the GP could be removed.
· Option 2: The scheduling restriction should be defined based on propagation delay between serving gNB and ATG UE. (LGE)
· If 200km ISD is assumed, the propagation delay between ATG UE and gNB could be longer than one slot duration in 30kHz SCS. Assuming that there is one slot duration delay between ATG BS and UE, DL and UL timing would be overlapped as shown in Fig. 1 due to delay and TA. So, if gNB has no propagation delay information according to the ATG UE position, DL or UL signal should be dropped. Therefore, gNB should be aware of the propagation delay between gNB and ATG UE, implying that scheduling restriction needs to be defined.
· Recommended WF
· To be discussed

Topic #4: Signaling characteristics
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2302393
	Ericsson
	Observation 1: RAN4 for reached good progress on the signalling characteristics section for ATG. 
Proposal 1: RAN4 for trigger to CR work for the signalling characteristics section for ATG. 
Proposal 2: RAN4 to discuss whether the existing relaxed RLM/BFD can be applied for ATG UE based on the assistance information provided. 



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1
Sub-topic description: Some remaining signaling characteristics issue to be discussed.
Open issues and candidate options before meeting:
Issue 4-1-1: CR work for signalling section
· Proposals
· Option 1: RAN4 for trigger to CR work for the signalling characteristics section for ATG.
· Recommended WF
· How to involve ATG RRM core requirements in TS38.133 is still open, trigger the CR work after Issue 1-1-5 reach conclusion

Issue 4-1-2: RLM/BFD relaxation
· Proposals
· Option 1: RAN4 to discuss whether the existing relaxed RLM/BFD can be applied for ATG UE based on the assistance information provided.
· Recommended WF
· To be discussed.

Topic #5: Measurement requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300551
	CATT
	Observation 1: For FR1, the measurement delay will not be very long for R18 ATG, so the legacy gap length is enough and it does not seem necessary to extend the measurement gap length.
Proposal 1: Reuse the legacy MG requirements for R18 ATG.
Proposal 2: For inter-frequency without gap assumption
•	Inter-frequency measurement without GAP should be considered. 
Observation 2: CSSF value is related to the measurement based on SSB and CSI-RS and inter-frequency without gap assumption.
Proposal 3: It is suggested to further define CSSF value after having the conclusion on inter-frequency without gap assumption and whether to introduce CSI-RS based measurement.
Proposal 4: The legacy NR inter-frequency measurements requirement can be reused for R18 ATG.
Observation 3: ATG UEs usually work in the full bandwidth, and it is not necessary to consider UE working in the narrow BWP.
Proposal 5: Intra-frequency measurement with gap will not be considered for R18 ATG.
Proposal 6: The legacy NR inter-frequency measurements requirement can be reused for R18 ATG.
Proposal 7: For the trade-off between Inter-frequency measurement with gap and the data throughput due to large cell coverage, we think that it will be an issue of operators should consider when networking, and it is not necessary to consider it when defining a measurement requirement.
Observation 4: CSI-RS based L3 measurement is more accurate because of using narrow beam and it can be considered for ATG network.
Proposal 8: If CSI-RS-based L3 measurement is introduced, the legacy CSI-RS based L3 measurements requirement can be reused.
•	Using SSB or CSI-RS is up to the network.
Observation 5:Pre-configured measurement gap is used for BWP switching, which may not a typical scenario for ATG, so introducing it seems to have little use.
Proposal 9: No need to introduce the pre-configured measurement gap for R18 ATG.

	R4-2300782
	CMCC
	Proposal 1: Reuse the legacy MG requirements as baseline for R18 ATG.
Proposal 2: Include inter-frequency without GAP into the ATG scope.
Proposal 3: 
· [bookmark: _Hlk127804629]For the case of UE monitoring of multiple layers outside gaps:
· For intra-frequency measurement, CSSFoutside_gap,i =1. 
· For inter-frequency measurement
· if intra-frequency measurement is without measurement gap, CSSFoutside_gap,i =Y, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG. 
· If intra-frequency measurement is within measurement gap, CSSFoutside_gap,i =, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG.
· For the case of UE monitoring of multiple layers within gaps:
· Legacy definitions can be reused for ATG
Proposal 4: The assumption that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2 is not valid in ATG scenario.
Proposal 5: Legacy NR inter and intra frequency measurement requirement can be reused for R18 ATG with ISD assumption of [14]-200km.
Proposal 6: Large guard period such as 2ms could address DL/UL cross link interference issue in ATG scenario.
Proposal 7: The legacy CSI-RS based L3 measurements requirement can be reused for R18 ATG.
Proposal 8: No need to introduce the pre-configured measurement gap for R18 ATG.

	R4-2301296
	LG Electronics
	Proposal 1: The legacy MG requirements can be reused. If a valid issue is identified, RAN4 can further discuss the possible changes.
Proposal 2: The scheduling restriction should be defined based on propagation delay between serving gNB and ATG UE.
Proposal 3. The legacy NR inter- and intra- frequency measurements requirement can be reused for R18 ATG. 
Proposal 4. For ATG UE in ILDE/Inactive mode, 
· If ATG UE altitude higher than certain threshold, ATG UE perform measurement
· If ATG UE altitude lower than certain threshold, ATG UE may not perform measurement
Proposal 5. For ATG UE in connected mode,
· If ATG UE altitude higher than certain threshold, ATG UE perform measurement and measurement report
· If ATG UE altitude lower than certain threshold, ATG UE may not perform measurement and/or does not perform measurement report

	R4-2301399
	ZTE Corporation
	Observation 1: Considering the assumption of maximum ISD as 200 km, current measurement gap length is basically enough to cover the propagation delay difference between two neighbour cells. 
Proposal 1: Reuse the legacy MG requirements for R18 ATG, and only FR1 MG will be used in Rel-18 ATG network.
[bookmark: _Hlk127805073]Proposal 2: With the assumption of not considering CSI-RS based RRM measurement, since CA/DC is not supported in R18 ATG, so for intra-f measurement outside the gap, CSSFoutside_gap,i =1; For inter-f measurement outside the gap, CSSFoutside_gap,i =Y based on the approved 2 searchers assumption.
Proposal 3: Both intra-frequency measurement with gap and without gap can be supported in ATG. Reusing the legacy requirements is fine.
Proposal 4: When we identify measurement gap and CSSF, both inter-frequency measurement with gap and without gap should be considered. Regarding to the requirements, except for CSSF, other legacy requirements all can be reused.
Proposal 5: We do not believe pre-configured measurement gap should be introduced to ATG network. 

	R4-2301989
	Huawei, HiSilicon
	Proposal 1: Reuse the legacy MG requirements for R18 ATG.
Proposal 2: Current requirements for CSSF in clause 9.1.5.1.2 are re-used for ATG.
Proposal 3: The legacy NR intra-frequency measurements requirement can be reused for ATG.
Proposal 4: The legacy NR inter-frequency measurements requirement can be reused for ATG.
Proposal 5: The legacy scheduling restriction requirement can be reused for ATG.

	R4-2302122
	Ericsson
	Proposal 1. Only FR1 MG will be used in Rel-18 ATG network.
Proposal 2. RAN4 to use the NTN MGs’ requirement as the baseline for R18 ATG MG.
Proposal 3. Inter-frequency measurement without gap should be considered in ATG.
Proposal 4. For CSSF outside gap,
· CSSFoutside_gap,i =1, if only one measurement object is configured to be measured outside of MG. 
· CSSFoutside_gap,i =1 for intra-frequency measurement, and CSSFoutside_gap,i = Y for inter-frequency measurement with no measurement gap, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG.
· If intra-frequency measurement is with measurement gap, CSSFoutside_gap,i = Y for inter-frequency measurement with no measurement gap, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG
Proposal 5. The legacy intra-frequency measurement requirement can be a start point for ATG intra-frequency measurement.
Proposal 6. RAN4 not to consider deactivated SCell measurement, SCCs measurement, and PSCell measurement.
Proposal 7. RAN4 to study the impact of larger propagation delay for scheduling restriction.
Proposal 8. CSI-RS measurement can be deprioritized in ATG.
Proposal 9. The legacy inter-frequency measurement requirement can be a start point for ATG inter-frequency measurement.
Proposal 10. RAN4 to study the trade-off between Inter-frequency measurement with gap and the data throughput due to large cell coverage.
Proposal 11. Pre-MG can be used in ATG network to improve the total system performance.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 5-1
Sub-topic description: 
Open issues and candidate options before meeting:

Issue 5-1-1: Measurement gap
· Proposals
· Option 1: Reuse the legacy MG requirements for R18 ATG. (CATT, CMCC, LGE, HW, ZTE)
· Option 2: Only FR1 MG will be used in Rel-18 ATG network. (Ericsson, ZTE)
· Option 3: RAN4 to use the NTN MGs’ requirement as the baseline for R18 ATG MG. (Ericsson)
· Recommended WF
· Discuss the Options above

Issue 5-1-2: CSSF
· Proposals
· For inter-frequency without gap assumption
· Option 1: inter-frequency measurement without GAP should be considered. (CATT, CMCC, ZTE, HW (fine to consider), Ericsson)
· For CSSF value
· For the case of UE monitoring of multiple layers outside gaps:
· For intra-frequency measurement, 
· Option 1: CSSFoutside_gap,i =1. (CMCC, ZTE, Ericsson)
· Option 2: Current requirements for CSSF in clause 9.1.5.1.2 are re-used for ATG. (HW)
· For inter-frequency measurement
· Option 1:
· Option 1-1: if intra-frequency measurement is without measurement gap, CSSFoutside_gap,i =Y, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG.  (CMCC, Ericsson)
· Option 1-2: If intra-frequency measurement is within measurement gap, CSSFoutside_gap,i =⌈Y/2⌉, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG. (CMCC)
· Option 1-3: If intra-frequency measurement is with measurement gap, CSSFoutside_gap,i = Y for inter-frequency measurement with no measurement gap, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG (Ericsson)
· Option 2: For inter-f measurement outside the gap, CSSFoutside_gap,i =Y based on the approved 2 searchers assumption. (ZTE)
· Option 3: Current requirements for CSSF in clause 9.1.5.1.2 are re-used for ATG. (HW)
· For the case of UE monitoring of multiple layers within gaps:
· Option 1: Legacy definitions can be reused for ATG
· Recommended WF
· Consider inter-frequency measurement without GAP in R18 ATG. 
· Further discuss the CSSF value after CSI based L3 measurement achieve the conclusion

Issue 5-1-3: Measurement mechanism
· Proposals
· Option 1: (LGE)
· For ATG UE in ILDE/Inactive mode, 
· If ATG UE altitude higher than certain threshold, ATG UE perform measurement
· If ATG UE altitude lower than certain threshold, ATG UE may not perform measurement
· For ATG UE in connected mode,
· If ATG UE altitude higher than certain threshold, ATG UE perform measurement and measurement report
· If ATG UE altitude lower than certain threshold, ATG UE may not perform measurement and/or does not perform measurement report
· Recommended WF
· To be discussed.

Issue 5-1-4: Intra-frequency measurements requirement
· Proposals
· Option 1: The legacy NR intra-frequency measurements requirement can be reused (CATT, CMCC, LGE, ZTE, HW, Ericsson (as the starting point))
· Option 2: intra-frequency measurement with gap will not be considered for R18 ATG (CATT)
· Option 3: The assumption that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2 is not valid in ATG scenario. (CMCC)
· Option 4: RAN4 not to consider deactivated SCell measurement, SCCs measurement, and PSCell measurement. (Ericsson)
· Moderator’s note
· In RAN4#104-e, we have such agreements:FR2 related requirements, CA/DC related requirements and inter-RAT measurement related requirements are not applicable to R18 ATG. Therefore, Option 4 is valid and have already been captured in previous agreements.
· Recommended WF
· Reuse the legacy NR intra-frequency measurements requirement with following updates:
· The assumption that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2 is not valid in ATG scenario.
· The CSSF updates (if have) should be referred

Issue 5-1-5: Inter-frequency measurements requirement
· Proposals
· Option 1: The legacy NR inter-frequency measurements requirement can be reused for R18 ATG. (CATT, CMCC, LGE, HW, ZTE, Ericsson (as the starting point))
· Option 2: RAN4 to study the trade-off between Inter-frequency measurement with gap and the data throughput due to large cell coverage. (Ericsson)
· Option 3: Both inter-frequency measurement with gap and without gap should be considered (CATT, CMCC, ZTE)
· For the trade-off between Inter-frequency measurement with gap and the data throughput due to large cell coverage, we think that it will be an issue of operators should consider when networking, and it is not necessary to consider it when defining a measurement requirement. 
· Recommended WF
· Reuse the legacy NR inter-frequency measurements requirement with following updates:
· The CSSF updates (if have) should be referred
· FFS whether to consider inter-frequency measurement with gap

Issue 5-1-6: Scheduling restriction
· Proposals:
· Option 1: The scheduling restriction should be defined based on propagation delay between serving gNB and ATG UE. (LGE)
· If 200km ISD is assumed, the propagation delay between ATG UE and gNB could be longer than one slot duration in 30kHz SCS. Assuming that there is one slot duration delay between ATG BS and UE, DL and UL timing would be overlapped as shown in Fig. 1 due to delay and TA. So, if gNB has no propagation delay information according to the ATG UE position, DL or UL signal should be dropped. Therefore, gNB should be aware of the propagation delay between gNB and ATG UE, implying that scheduling restriction needs to be defined.
· Option 2: The legacy scheduling restriction requirement can be reused for ATG. (HW)
· Current scheduling restriction is depending on deriveSSB-IndexFromCell. However, there is no need to extend the scheduling restriction since it was agreed that legacy TN requirement can be reused for deriveSSB-IndexFromCell. This means it is up to NW to enable to disable deriveSSB-IndexFromCell, but in either case the scheduling restriction would be same as today.
· When it is enabled, the restriction is on SSB symbols and 1 data symbol before and after.
· When it is disabled, the restriction is on all symbols in SMTC.
· Option 3: RAN4 to study the impact of larger propagation delay for scheduling restriction (Ericsson)
· [bookmark: _Hlk127807858]Due to large time difference between the neighbour cells, the legacy scheduling restriction for 1 symbol before after SMTCs may not be suitable for ATG system.
· Moderator’s note
· Based on moderator’s observation, Option 1 discuss the Issue 3-2-1, which assumes DL and UL interference will be happened due to insufficient time between DL and UL. Therefore, the scheduling restriction is needed. However, the S slot can be more than 1 slot, this DL/UL cross interference issue can be address by configure enough S slot (guard period). Anyway, it can be discussed together with Issue 3-2-1 if needed.
· While Option 2 and Option 3 discuss the scheduling restriction around SMTC, which can be further discussed.
· Recommended WF
· Discuss Option 1 in Issue 3-2-1.
· Further discuss Option 2 and Option 3 here.

Issue 5-1-7: CSI-RS based L3 measurements
· Proposals:
· Option 1: If CSI-RS-based L3 measurement is introduced, the legacy CSI-RS based L3 measurements requirement can be reused. (CATT, CMCC)
· Option 2: CSI-RS measurement can be deprioritized in ATG (Ericsson)
· Recommended WF
· To be discussed with high priority since it will interferer CSSF config.

Issue 5-1-8: Pre-configured measurement gap
· Proposals:
· Option 1: No need to introduce the pre-configured measurement gap for R18 ATG. (CATT, ZTE, CMCC)
· Option 2: Pre-MG can be used in ATG network to improve the total system performance. (Ericsson) 
· Recommended WF
· To be discussed.


