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Introduction
This email discussion focuses on RRM core requirements for Rel-18 NR ATG, including agenda 8.14.4, 8.14.4.1 – 8.14.4.6. The agreed way forward in previous meetings are R4-2306344, R4-2303226, 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

	R4-2307397
	CATT
	Reply LS on applicability of SIB19 for NR ATG
RAN4 feedback: 
RAN4 kindly asks RAN2 to confirm whether exact 2D information of ATG BS location without the height information can be provided.
If RAN2 can provide the exact 2D information of BS location, there is no need to introduce BS reference location accuracy for RAN4.
If the exact 2D information of BS location couldn’t be provided by RAN2, it is necessary to consider introducing ATG ground station reference location accuracy.
· FFS: The exact value will be smaller than 90m.

	R4-2307588
	CMCC
	Proposal 1: Reply RAN2’s LS to provide the BS location accuracy as follows:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	BS location accuracy

	1
	15
	15
	220m

	
	
	30
	50m

	
	30
	15
	240m

	
	
	30
	60m


Proposal 2: In the Reply LS to RAN2, cover agreements which have impact to signaling design, including:
· Introduce the mechanism of Koffset in ATG system, whether and how to configure Koffset is up to network implementation.
· Other agreements achieve in this meeting which have impact to signaling design

	R4-2307589
	CMCC
	TP to TR 38.876 RRM requirements for ATG network

	R4-2307672
	Apple
	[Draft] Reply LS on applicability of SIB19 for NR ATG 
On ground station location accuracy
RAN4 has agreed the GNSS accuracy assumption is 40m. 
It is also noted that the exact BS location is a sensitive information and some companies in RAN2 would prefer not to broadcast it.  If BS exact BS location cannot be broadcasted due to its sensitive nature, RAN2 can consider providing a reference location for UE to do timing/frequency compensation. And it’s up to ATG BS implementation on how to further compensate the error between reference location and the exact BS location. 
On Koffset
Yes, RAN4 has agreed to introduce the mechanism of Koffset in ATG system.

	R4-2307875
	LG Electronics 
	-	Proposal 1: Discuss the necessity of UAI (both UE-based and network-based) in each RRM requirement.
-	Proposal 2: Exact base station location needs to be provided for compensation.

	R4-2308324
	Huawei, HiSilicon
	Proposal 1: ATG specific RRM requirements are defined in separate sections like NTN.
Proposal 2: For ATG network, it is up to network implementation on how to set the ATG ground station reference location accuracy.

	R4-2308713
	ZTE
	Proposal 1: Regarding how to involve ATG RRM core requirements in TS38.133, we prefer Option 1. For details, for the requirements enhancement, not need to creat new section, just add the enhanced requirement for ATG scenario similar as that for HST. For the new mechanism, new section can be created similar as that for NTN.
Observation 1: 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 2: If UE would perform time/frequency pre-compensation, the UAI such as altitude, location, velocity and flight path are almost useless for NW. 
Observation 3: 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 4: 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 2: Based on our above analysis, we can not see obvious motivation and feasibility guarantee to introduce the above UAI report.

	R4-2309170
	ZTE
	Reply:
ATG BS reference location accuracy could be 40m similar as ATG CPE GNSS accuracy. In addition, regarding the sensitivity of sharing the exact base station’s location for freq and timing pre-compensation at ATG CPE side. At least from our understanding, the security issues for sharing BS location information might not cause the security problem since the security issue usually refer to share the UE location information instead of BS location information. In addition, if there are still concerns on sharing the ATG BS location information, we think that there might have the following solutions to address it if necessary:
1) to reduce the deployment ISD of ATG BS in reality to avoid the necessity of timing pre-compensation and force the ATG CPE to conduct the doppler shift estimation by other reference signals e.g. SSB or DMRS etc instead of based on SIB19 indication; 
2) to hard-code the ATG BS location information on the flight route into the ATG CPE to reduce the risk to broadcast cell specific information SIB19;  
3) request the RAN2 to change the cell specific SIB19 information into UE specific information;

	R4-2309215
	Ericsson
	Proposal 1	: ATG specific RRM requirements are defined in separate sections in TS 38.133.

	R4-2309241
	QC
	Observation 1: UE is not aware of the offset location added by network on top of exact BS location. UE performs the frequency/time pre-compensation based on the reference location broadcast by ATG BS. 
Observation 2: The residual frequency error relies on many parameters. How much UE can tolerate the residual frequency is up to ATG BS and UE implementation.
Proposal 1: From RAN4 perspective, there is no need to specify ATG BS station reference location accuracy in the specification. 
Proposal 2: RAN4 to agree the draft LS on ATG ground station reference location accuracy in Appendix.
RAN4 would like to thank RAN2 for the reply LS on the applicability of the SIB19 for ATG. RAN4 has discussed the question from RAN2 on required ATG ground station reference location accuracy and had the following agreements:
· ATG UE is not aware of the uncertainty added by network on top of exact BS location.
· UE performs the frequency/time pre-compensation based on the reference location broadcasted by ATG BS.
· From RAN4 perspective, there is no need to specify ATG BS station reference location accuracy in the specification.

RAN4 kindly asks RAN2 to take the above information into account.

	R4-2309718
	Nokia
	Observation 1: If MAC-CE TA commands and UE autonomous adjustments are used in combination with UE pre-compensation the UE may be capable to maintain UL synchronization
Observation 2: Up to 500 m of dispersion can be tolerated by the ATG UE. If long PRACH format is used the dilution of the ATG position may be even larger
Proposal 1: RAN4 to discuss how much dilution of precision on the position of the ATG ground stations can be supported for both long and short PRACH formats and for operation in PUSCH.



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: BS location accuracy
· Proposals
· Option 1: Don’t use the exact base station location (CMCC, HW, Apple, CATT (If the exact 2D information of BS location couldn’t be provided by RAN2), Nokia, Ericsson)
· Option 1-1: provide the BS location accuracy as follows: (CMCC)
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	BS location accuracy

	1
	15
	15
	220m

	
	
	30
	50m

	
	30
	15
	240m

	
	
	30
	60m


· Option 1-2: The strictest bound for tolerable error of BS position is 80 – 40 m = 40 m for an ongoing connection. Final BS position error is a function of tolerable error that BS RX can correct with closed loop TA commands. (Ericsson)
· Option 1-3: providing a reference location for UE to do timing/frequency compensation. And it’s up to ATG BS implementation on how to further compensate the error between reference location and the exact BS location. (Apple, HW)
· Option 1-4: If the exact 2D information of BS location couldn’t be provided by RAN2, it is necessary to consider introducing ATG ground station reference location accuracy. (CATT)
· Option 2: No need to specify ATG BS station reference location accuracy (ZTE, QC, LGE, CATT (If RAN2 can provide the exact 2D information of BS location))
· Option 2-1: Exact base station location needs to be provided for compensation. (LGE)
· Option 2-2: use the following method instead of introducing the BS location information (ZTE)
· to reduce the deployment ISD of ATG BS in reality to avoid the necessity of timing pre-compensation and force the ATG CPE to conduct the doppler shift estimation by other reference signals e.g. SSB or DMRS etc instead of based on SIB19 indication; 
· to hard-code the ATG BS location information on the flight route into the ATG CPE to reduce the risk to broadcast cell specific information SIB19;  
· request the RAN2 to change the cell specific SIB19 information into UE specific information;
· Recommended WF
· To be discussed.

Issue 1-2: Other information included in Draft LS
· Proposals
· Option 1: In the Reply LS to RAN2, cover agreements which have impact to signaling design, including: (CMCC)
· Introduce the mechanism of Koffset in ATG system, whether and how to configure Koffset is up to network implementation. (Apple)
· Other agreements achieve in this meeting which have impact to signaling design
· Recommended WF
· <Moderator’s observation>Since RAN2 has not decide how to provide ATG needed signaling to ATG UE, more information from RAN4 could help RAN2 to make the better decision.
· To be discussed.

Issue 1-3: UAI 
· Proposals
· Option 1: Discuss the necessity of UAI (both UE-based and network-based) in each RRM requirement. (LGE)
· Option 2: No obvious motivation and feasibility guarantee to introduce the above UAI report. (ZTE)
· Recommended WF
· As in previous meetings, Option 1 can be the starting point.

Issue 1-4: How to involve ATG RRM core requirements in TS38.133
· Proposals
· Option 1: ATG specific RRM requirements are defined in separate sections like NTN. (HW, Ericsson)
· Option 2: For the requirements enhancement, not need to creat new section, just add the enhanced requirement for ATG scenario similar as that for HST. For the new mechanism, new section can be created similar as that for NTN. (ZTE)
· Recommended WF
· To be discussed

Sub-topic 1-2 TP to TR 38.876
Issue 1-5: TP to TR 38.876
· Proposals
· Option 1: R4-2307589
· Recommended WF
· As in previous meetings, TP could be revised to capture latest agreement.
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

	R4-2307394
	CATT
	Proposal 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.
· 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.
Proposal 2: For inter-frequency measurement,
· Define two set of requirements for ATG 
· Set 1: legacy R15 cell-reselection requirement 
· Set 2: R17 HST cell-reselection requirement
Proposal 3: Optional UE capability for enhanced requirements should be introduced for ATG network.
Proposal 4: Network indicates which requirements apply to a particular cell via system information 
· For a particular cell, network can indicate Set 1(Legacy R15 cell-reselection requirement) or set 2 (R16 HST cell-reselection requirement) based on the ISD information and DRX configuration.
Proposal 5: For the location-based CHO, reusing the procedure in R17 NTN for R18 ATG (combines RSRP and location based triggering condition).

	R4-2307590
	CMCC
	Proposal 1: Introduce location-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.
Observation 1: the aircraft communication equipment should be power off automatically when the altitude lower than certain threshold (e.g., 3km).
Observation 2: The cell center of ATG is above the ground, if ATG location-based cell reselection mechanism also uses cell center as the serving cell reference location, then the current signaling referencelocation-r17 in SIB19 could not support to provide such a location information.
Proposal 2: For set 2, use R17 HST inter-frequency cell detection delay, measurement delay and evaluation delay.
Proposal 3: An optional new UE capability [capability for enhanced requirements] for supporting R17 HST inter-frequency cell re-selection requirements should be introduced for ATG network.
Proposal 4: Network configure [NW configuration flag for enhanced requirements] in cell level via system information to indicate which set of requirements will be applied.
Proposal 5: If UE is configured with [NW configuration flag for enhanced requirements], and the UE supports [capability for enhanced requirements], the R17 HST inter-frequency cell-reselection requirement should be applied. For other cases, the legacy R15 cell-reselection requirement should be applied.
Proposal 6: Introduce location-based CHO for ATG, the procedure and signalling from R17 NTN could be reused.
Observation 3: If ATG location-based CHO uses cell center as the serving cell reference location and neighboring cell reference location, then the current signaling referencelocation-r17could not support to provide such kink of the location information.
Proposal 7: For the requirement of location-based CHO, the definition of Tmeasure should be revised, others can reuse the legacy.
DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
For Tmeasure of intra-frequency handover,
-	If both condition D1-1 and condition D1-2 are fulfilled earlier than TEvent_DU + Tidentify_intra_with_index or TEvent_DU + Tidentify_intra_without_index, then the measurement time delay equal to Tidentify_intra_with_index or Tidentify_intra_without_index.
-	If both condition D1-1 and condition D1-2 are fulfilled is later than TEvent_DU plus Tidentify_intra_with_index or Tidentify_intra_without_index for intra-frequency handover, then the measurement time delay equal to the time from the end of Tevent_DU until time when both condition D1-1 and condition D1-2 are fulfilled.
For Tmeasure of inter-frequency handover,
-	If both condition D1-1 and condition D1-2 are fulfilled earlier than TEvent_DU + Tidentify_inter_with_index or TEvent_DU + Tidentify_inter_without_index, then the measurement time delay equal to Tidentify_inter_with_index or Tidentify_inter_without_index.
-	If both condition D1-1 and condition D1-2 are fulfilled later than TEvent_DU plus Tidentify_inter_with_index or Tidentify_inter_without_index, then the measurement time delay equal to the time from the end of Tevent_DU until time of both condition D1-1 and condition D1-2 are fulfilled.

	R4-2307876
	LG Electronics
	· Proposal 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.
· 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.
· Proposal 2. To guarantee the measurement performance of ATG UE, we propose altitude-based measurement triggering condition as
· 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

	R4-2308338
	Huawei, HiSilicon
	Proposal 1: For ATG, RSRP + distance-based triggering for intra- and inter-frequency measurement principle for cell re-selection can be introduced for idle mode ATG UE.
Proposal 2: The benefits of further enhancements on measurement in idle/inactive mode (e.g., based on altitude, flight, or speed assistance information) need to be justified, otherwise these enhancements are not suggested to be specified in this release.
Proposal 3: If proposal 1 is supported, the legacy referencelocation-r17 can be reused for ATG.
Proposal 4: Introduce optional ATG UE capability to support enhanced HST requirements.
Proposal 5: RSRP+ location based CHO can be considered for connected mode ATG UE.

	R4-2308715
	ZTE
	Observation 1: Currently in practice almost all airlines state 10,000 feet(3084 meter) as the altitude above which WiFi is activated according to various regulations, So the ATG CPE works only when the airplain altitude not lower than 3 km.  
Proposal 1: Considering the regulations and airline convention, the ATG CPE does not work when the altitude is lower than 3 km. So no need to decide any altitude dependency rule.
Proposal 2: 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.
Proposal 3: The legacy cell re-selection rule should be a baseline or the mandatory support, open to the optional distance based cell re-selection like NTN. 
Proposal 4: An additional UE capability is necessary to indicate the support of Set 2 requirements.
Proposal 5: For the UE capable of Set 2 requirements, NW configures the Set 1(legacy R15 requirements) or Set 2(same as R16 HST FR1 requirements) requirements to UE through system information.
Proposal 6: For the location-based CHO, reusing the procedure in R17 NTN is fine. Furthermore, for the reference location of serving cell and target cell, reuse the referencelocation-r17 of the R17 NTN is fine.

	R4-2309214
	Ericsson
	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.
· 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.
Proposal 2 
· 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 3: RAN4 to request RAN2 to define ATG indicator (via system information) which is used to determine which set (set 1 or set 2) of requirements to meet.
· UE meets set 2 requirements when ATG indicator is received.
· Otherwise, UE meets set 1 requirements.
Proposal 4: Set 2 requirements comprises both R17 HST cell detection, measurements and evaluation requirements.
Proposal 5: No need to define separate UE capability for enhanced cell reselection measurement requirements. 
Proposal 6: Location based CHO is supported for A2G in Rel-18, and details of requirements are FFS

	R4-2309707
	Qualcomm Incorporated
	Observation 1: ATG UE operating in a minimum cell-size of 14 km has sufficient time to perform inter-frequency neighbor cell measurements and evaluation with legacy delay requirements.
Proposal 1: For ATG cell-reselection purpose, legacy (Rel-15) inter-frequency neighbor cell measurement (Tmeasure,NR_Inter) and evaluation (Tevaluate,NR_Inter) requirements for cell-reselection shall apply. 
Observation 2a: For 2.56s DRX cycle, Tdetect,NR_Inter is the same as Tdetect,NR_Inter_HST and is equal to 58.88s. With 7 inter-frequency carriers to be monitored, this gives a total detection delay of 412.16s which requires a minimum ATG cell size of more than 138kms.
Observation 2b: For DRX cycle of 1.28s, the cell detection delay requires a minimum ATG cell size of 75kms with the legacy R15 requirements and 24kms with R16 HST requirements.
Observation 2c: For DRX cycle of 0.64s, the cell detection delay requires a minimum ATG cell size of 41kms with the legacy R15 requirements and 15kms with R16 HST requirements.
Observation 2d: The only DRX configuration in which R16 HST requirements can meet an ATG cell size of 14kms is 0.32s.
Observation 3: R16 HST cell detection delay requirements are not sufficient for an ATG cell-size of 14kms.
Proposal 2: RAN4 to discuss whether a minimum ATG cell size of 14km is a valid assumption to define cell reselection requirements.
Proposal 3: RAN4 to consider the following analysis in deciding whether to specify R16 HST cell-detection delay requirements or not, and if yes, for which DRX cycles
	DRX cycle
	Minimum ATG cell size (in km)

	
	With Tdetect,NR_Inter
	With Tdetect,NR_Inter_HST

	0.32
	40
	11

	0.64
	41
	15

	1.28
	75
	24

	2.56
	138
	138



Proposal 4: R16 HST cell-detection delay requirements may only apply if the ATG cell-size (diameter) <40kms
Proposal 5: Network indicates via system information, which cell re-selection requirements apply to a particular cell.
· For a particular cell, network can indicate Set 1(Legacy R15 cell-reselection requirement) or set 2(R16 HST cell-reselection requirement) based on the ISD information and DRX configuration.
Proposal 6: For ATG Ues, the support of R16 HST Idle mode inter-frequency cell detection delay requirements is optional without capability signalling. ATG Ues that do not support R16 HST Idle mode inter-frequency cell detection delay requirements shall use the legacy R15 requirements.
Observation 4: Idle mode power savings are not of prime importance for ATG Ues which are CPE devices and can be assumed to be always connected to power.
Observation 5: Because ATG UE (CPE device) is potentially serving a large number of devices for multimedia applications, it may not go to idle mode very often.
Observation 6: Specifying distance, altitude or speed-based enhancements need considerable time and effort both within and outside RAN4 group and may need significant discussion in RAN1/RAN2.
Proposal 7: No need to specify distance, altitude or speed-based enhancements to cell re-selection mechanism during Release 18.
· If needed, such mechanisms may be discussed in future releases.

	R4-2309719
	Nokia
	Observation 1: The distance threshold parameter for cell reselection is broadcast in SIB19. It is still not clear whether RAN2 will utilize SIB19 to provide assistance information to the ATG UE or if this information will be provided in a different SIB.
Proposal 1: As it remains unclear whether the distance threshold parameter will be available in ATG, not using it as an enhancement for cell reselection
Proposal 2: Do not introduce height-dependent requirements for measurement procedures for ATG UES.
Observation 2: There are no significant gains for adopting height threshold for measurements in idle mode, that justifies asking RAN2 to provide signalling support for this new threshold.
Proposal 3: Do not adopt introduce height dependent threshold for ATG Ues.
Proposal 4: For Ues with directional antennas operating in 4 GHz, use a scaling factor for cell reselection requirements (Tdetect, Tevaluate, T measure) for measurements across different beams.



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: Cell re-selection mechanism
· 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. (CATT, CMCC, LGE, HW, ZTE(open to), Ericsson)
· Option 2: altitude-based measurement triggering condition as (LGE, Ericsson)
· 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
· Option 3: No need to specify distance, altitude or speed-based enhancements to cell re-selection mechanism during Release 18. (QC, ZTE (preferred), Nokia (as it remains unclear whether the distance threshold parameter will be available in ATG))
· If needed, such mechanisms may be discussed in future releases.
· < Proposals from CMCC, Nokia and ZTE about UE altitude>
· Currently in practice almost all airlines state 10,000 feet (3084 meter) as the altitude above which WiFi is activated according to various regulations, So the ATG CPE works only when the airplane altitude not lower than 3 km. (ZTE)
· Considering the regulations and airline convention, the ATG CPE does not work when the altitude is lower than 3 km. So no need to decide any altitude dependency rule. (ZTE)
· the aircraft communication equipment should be power off automatically when the altitude lower than certain threshold (CMCC)
· If the aircrafts are on the ground it is more likely that the CPE will be turned off. It is more likely that the CPE in the aircraft will be turned on when the aircraft is close to start moving. (Nokia)
· Recommended WF
· To be discussed

Issue 2-1-2: If Cell re-selection mechanism as Option 1/4 is agreed, how does network signal the reference location and distance threshold to UE
· Proposals
· Option 1: The cell center of ATG is above the ground, if ATG location-based cell reselection mechanism also uses cell center as the serving cell reference location, then the current signaling referencelocation-r17 in SIB19 could not support to provide such a location information. (CMCC)
· Option 2: The legacy referencelocation-r17 can be reused for ATG. (HW)
· Recommended WF
· To be discussed

Issue 2-1-3: Cell re-selection measurement requirements
· Agreements in last meeting:
· Keep previous agreements for number of carriers to be monitored.
· For intra-frequency measurement, apply legacy R15 cell-reselection requirement
· For inter-frequency measurement,
· Define two set of requirements for ATG 
· Set 1: legacy R15 cell-reselection requirement 
· Set 2: R16 HST cell-reselection requirement
· Details of signalling, associated UE capabilities and how to switch between the two sets of requirements are FFS
· For set 2, FFS whether to use only R17 HST cell detection delays or measurement and evaluation delays as well. 
· Proposals
· Option 1: For set 2, use R17 HST inter-frequency cell detection delay, measurement delay and evaluation delay. (CMCC, CATT, Ericsson)
· Option 2: For ATG cell-reselection purpose, legacy (Rel-15) inter-frequency neighbor cell measurement (Tmeasure,NR_Inter) and evaluation (Tevaluate,NR_Inter) requirements for cell-reselection shall apply (QC)
· Option 3: For UEs with directional antennas operating in 4 GHz, use a scaling factor for cell reselection requirements (Tdetect, Tevaluate, T measure) for measurements across different beams. (Nokia)
· Recommended WF
· Option 1 agreed
· Further discuss Option 2 and Option 3
[bookmark: _Hlk133265132]
Issue 2-1-4: Signalling for Cell re-selection measurement requirements
· [bookmark: _Hlk133265138]Proposals
· Option 1: Optional UE capability for enhanced requirements should be introduced for ATG network. (CATT, CMCC, HW, ZTE, QC)
· Option 2: No need to define separate UE capability for enhanced cell reselection measurement requirements. (Ericsson)
· Recommended WF
· To be discussed

Issue 2-1-5: How to switch between the two sets of cell re-selection requirements
· Proposals
· Option 1: (CATT, CMCC, ZTE, Ericsson, QC)
· network indicates which requirements apply to a particular cell via system information
· For a particular cell, network can indicate Set 1(Legacy R15 cell-reselection requirement) or set 2 (R17 HST cell-reselection requirement) based on the ISD information, DRX configuration and so on.
· Option 1-1: (Ericsson)
· RAN4 to request RAN2 to define ATG indicator (via system information) which is used to determine which set (set 1 or set 2) of requirements to meet.
· UE meets set 2 requirements when ATG indicator is received.
· Otherwise, UE meets set 1 requirements.
· Option 1-2: (QC)
· R17 HST inter-cell cell-detection delay requirements may only apply if the ATG cell-size (diameter) <40kms (QC)
· RAN4 to consider the following analysis in deciding whether to specify R17 HST cell-detection delay requirements or not, and if yes, for which DRX cycles
	DRX cycle
	Minimum ATG cell size (in km)

	
	With Tdetect,NR_Inter
	With Tdetect,NR_Inter_HST

	0.32
	40
	11

	0.64
	41
	15

	1.28
	75
	24

	2.56
	138
	138


· Recommended WF
· Option 1 can be agreed.
· For Option 1-1, further discuss whether the information of enhanced cell-reselection indicator request should be covered in LS to RAN2, can be discussed together with Issue 1-2.
· For Option 1-2, further discuss whether an explicit restriction of ISD and DRX should be applied when network indicates enhanced cell-reselection requirements, if yes, whether the value in Option 1-2 can be adopt.

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: location-based CHO mechanism
· Proposals
· Option 1: For the location-based CHO, reusing the procedure in R17 NTN for R18 ATG (combines RSRP and location based triggering condition). (CATT, CMCC, HW, ZTE, Ericsson)
· Recommended WF
· Option 1 can be agreed.

Issue 2-2-2: Clarification on reference location for location-based CHO (If location-based CHO is agreed)
· Proposals
· Option 1: If ATG location-based CHO uses cell center as the serving cell reference location and neighboring cell reference location, then the current signaling referencelocation-r17could not support to provide such kink of the location information. (CMCC)
· Option 2: reuse the referencelocation-r17 of the R17 NTN is fine. (ZTE)
· Recommended WF
· To be discussed.

Issue 2-2-3: Requirement for location-based CHO if agreed to be introduced
· Proposals
· Option 1: (CMCC)
· For the requirement of location-based CHO, the definition of Tmeasure should be revised, others can reuse the legacy.
DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
· For Tmeasure of intra-frequency handover,
· If both condition D1-1 and condition D1-2 are fulfilled earlier than TEvent_DU + Tidentify_intra_with_index or TEvent_DU + Tidentify_intra_without_index, then the measurement time delay equal to Tidentify_intra_with_index or Tidentify_intra_without_index.
· If both condition D1-1 and condition D1-2 are fulfilled is later than TEvent_DU plus Tidentify_intra_with_index or Tidentify_intra_without_index for intra-frequency handover, then the measurement time delay equal to the time from the end of Tevent_DU until time when both condition D1-1 and condition D1-2 are fulfilled.
· For Tmeasure of inter-frequency handover,
· If both condition D1-1 and condition D1-2 are fulfilled earlier than TEvent_DU + Tidentify_inter_with_index or TEvent_DU + Tidentify_inter_without_index, then the measurement time delay equal to Tidentify_inter_with_index or Tidentify_inter_without_index.
· If both condition D1-1 and condition D1-2 are fulfilled later than TEvent_DU plus Tidentify_inter_with_index or Tidentify_inter_without_index, then the measurement time delay equal to the time from the end of Tevent_DU until time of both condition D1-1 and condition D1-2 are fulfilled.
· Recommended WF
· To be discussed.
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

	R4-2307395
	CATT
	Observation 1: From RAN4’s perspective, RAN2 may don’t need to provide complete BS location information, and 2D information of BS location may be enough without providing the height information for UE-based time and/or frequency pre-compensation.
Proposal 1: Whether to introduce the information on BS reference location accuracy may need to be firstly discussed in RAN4. 
· It is related to if exact 2D information of ATG BS location without the height information can be provided.
Proposal 2: If the exact 2D information of BS location couldn’t be provided by RAN2, it is necessary to consider introducing ATG ground station reference location accuracy.
· The exact value will be smaller than 90m.
Proposal 3: How to configure a suitable GP is up to network. The optimized scheme can be further discussed.
· FFS: ATG UE reports the propagation delay information to ATG gNB, so that DL or UL scheduling restriction can be used by ATG gNB based on the information.

	R4-2307591
	CMCC
	Proposal 1: If RAN2 confirm that BS location accuracy will be introduced eventually, then Te_ATG should consider the Te,BS location_error , Te_ATG = Te+ Te, GNSS_error +Te,BS location_error.
Proposal 2: Delay the discussion of enhanced GP configuration mechanism in future releases.

	R4-2307878
	LG Electronics
	Proposal 1: The propagation delay information between UE and gNB should be considered when setting up a guard period to avoid unnecessary long guard period even if how to configure a suitable guard period is up to network. FFS for how to capture this in the specification.

	R4-2308707
	HW
	Proposal 1: For ATG network, it is suggested that the ideal UE-specific TA is based on the indicated BS location and the actual UE location, where the UE pre-compensation timing error does not consider the timing error due to the misalignment between the indicated BS location and the actual BS location.
Proposal 2: For ATG network, the UE initial transmit timing error requirements (Te_ATG) can be defined as follows:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_ATG

	1
	15
	15
	20*64*Tc

	
	
	30
	18*64*Tc

	
	
	60
	N/A

	
	30
	15
	16*64*Tc

	
	
	30
	16*64*Tc

	
	
	60
	N/A

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]


Proposal 3: For ATG network, the maximum autonomous time adjustment step (Tq_ATG) and the minimum aggregate adjustment rate (Tp_ATG) for gradual timing adjustment requirments can be defined as follows:
	Frequency Range
	SCS of uplink signals (kHz)
	Tq_ATG
	Tp_ATG

	1
	15
	9.5*64*Tc
	9.5*64*Tc

	
	30
	9.5*64*Tc
	9.5*64*Tc

	
	60
	N/A
	N/A


Proposal 4: For ATG network, it is up to network implementation on how to set the ATG ground station reference location accuracy.

	R4-2308716
	ZTE Corporation
	Proposal 1: The current TDD frame pattern configuration mechanism is flexible, NW can configure suitable TDD frame pattern with large GP through the current TDD frame pattern configuration mechanism. Large ISD has no RRM impact.
Proposal 2: No need to introduce propagation delay reporting from CPE to NW. On one hand, by applying large TDD frame pattern period, the overhead of GP can be limited to the accepted extend. On the other hand, NW can estimate the propagation delay through PRACH or SRS reception. 

	R4-2308923
	Ericsson
	Proposal 1:         Estimating the position of the aircraft and enable the calculation of the optimum gap period or let  UE reports the propagation delay information to ATG gNB, so that DL or UL scheduling restriction can be used by ATG gNB based on the information.
Observation 1: 	An alternative TDD pattern would constitute very severe deployment constraints [ref Adrian] and latency issues, so we need options 1 and 2, in places where an alternative TDD pattern is not possible to deploy.
Proposal 2: 	Upper bound for tolerable error of BS position is 80 – 40 m = 40 m.
Observation 2: 	Final BS position error is a function of tolerable error that BS RX can correct with closed loop TA commands. This could justify a bigger possible BS position error compared to what strict steady state analysis gives for an ongoing connection.



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: Initial transmit timing requirements Te
· Proposals
· Option 1: If RAN2 confirm that BS location accuracy will be introduced eventually, then Te_ATG should consider the Te,BS location_error , Te_ATG = Te+ Te, GNSS_error +Te,BS location_error. (CMCC)
· Option 2: For ATG network, it is suggested that the ideal UE-specific TA is based on the indicated BS location and the actual UE location, where the UE pre-compensation timing error does not consider the timing error due to the misalignment between the indicated BS location and the actual BS location. (HW)
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_ATG

	1
	15
	15
	20*64*Tc

	
	
	30
	18*64*Tc

	
	
	60
	N/A

	
	30
	15
	16*64*Tc

	
	
	30
	16*64*Tc

	
	
	60
	N/A

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]



· Recommended WF
· To be discussed.

Issue 3-1-2: Gradual timing adjustment
· Proposals
· Option 1: For ATG network, the maximum autonomous time adjustment step (Tq_ATG) and the minimum aggregate adjustment rate (Tp_ATG) for gradual timing adjustment requirments can be defined as follows: (HW)
	Frequency Range
	SCS of uplink signals (kHz)
	Tq_ATG
	Tp_ATG

	1
	15
	9.5*64*Tc
	9.5*64*Tc

	
	30
	9.5*64*Tc
	9.5*64*Tc

	
	60
	N/A
	N/A


· Recommended WF
· Option 1 can be agreed.

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:
[bookmark: _Hlk133265216]Issue 3-2-1: Guard period issue due to large TDD cell and coexistence demand
· Proposals
· Option 1-1: (LGE)
· The propagation delay information between UE and gNB should be considered when setting up a guard period to avoid unnecessary long guard period even if how to configure a suitable guard period is up to network. FFS for how to capture this in the specification.
· Option 1-2: (Ericsson)
· Estimating the position of the aircraft and enable the calculation of the optimum gap period or let UE reports the propagation delay information to ATG gNB, so that DL or UL scheduling restriction can be used by ATG gNB based on the information.
· Option 2: (ZTE)
· No need to introduce propagation delay reporting from CPE to NW. On one hand, by applying large TDD frame pattern period, the overhead of GP can be limited to the accepted extend. On the other hand, NW can estimate the propagation delay through PRACH or SRS reception.
· Option 3: (CATT, CMCC)
· The optimized scheme can be further discussed in future releases. 
· Recommended WF
· Check whether Option 3 could be a compromise.

Topic #4: 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

	R4-2307396
	CATT
	Proposal 1: Prefer not to introduce height-dependent requirements for measurement procedures for ATG UEs
Proposal 2: The legacy scheduling restriction requirement can be reused for ATG. 
	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.

	R4-2307592
	CMCC
	Observation 1: the aircraft communication equipment should be power off automatically when the altitude lower than certain threshold (e.g., 3km).
Proposal 1: No need to introduce height-dependent requirements for measurement procedures for ATG UE
Proposal 2: For measurement requirement and beam management, no need to consider the FR1 directional antenna impaction.
Proposal 3: For ATG intra-frequency measurement scheduling restriction:
· When ‘deriveSSB-IndexFromCell’ is enabled, the scheduling restriction is on the consecutive SSB symbols/RSSI symbols to be measured within SMTC window duration and 1 data symbol before and after.
· When ‘deriveSSB-IndexFromCell’ is not enabled, the scheduling restriction is on all symbols in SMTC.
Proposal 4: For ATG inter-frequency measurement without gap, the legacy scheduling restriction can be reused.

	R4-2307877
	LG Electronics
	Intra-frequency measurements requirement
· Proposal 1: If beam steering assumption is considered for ATG UE in 4GHz frequency, existing measurement requirements can be reused, provided that beam steering based on the positioning is capable for the ATG UE.
Scheduling restriction
· Proposal 2: The scheduling restriction symbols should be set based on the information of the difference of propagation delay from serving cell and neighbor cells measured by ATG UE.
Measurement and measurement report with ATG UE altitude information.
· Proposal 3. For ATG UE in connected mode,
· to guarantee the measurement performance of ATG UE. 
· If ATG UE altitude lower than certain threshold, ATG UE may not perform measurement.
· ATG UE can initiate measurement when ATG UE reach the certain altitude threshold.
· to protect TN NW,
· If ATG UE altitude lower than certain threshold, ATG UE may not perform measurement report.
· ATG UE can initiate measurement report when ATG UE reach the certain altitude threshold.

	R4-2308445
	Ericsson
	Proposal 1. ATG UE shall determine the flight mode based on the flight data information as follows:
•	If ATG UE altitude is higher than certain threshold, ATG UE performs measurement and reports the  measurement.
•	If ATG UE altitude is lower than certain threshold, ATG UE shall not perform measurement and/or is not required to report the measurement.
•	The altitude threshold can be indicated by NW. 
Proposal 2. When NW enables the deriveSSB-IndexFromCell, the UE is allowed to not transmit or receive data more than 1 symbols before and after SSB symbols to be measured. The dedicated symbol value can be indicated by NW.
Proposal 3. When NW disables the deriveSSB-IndexFromCell, the UE is allowed to not transmit or receive data more than 1 symbols before and after SMTC to be measured. The dedicated symbol value can be indicated by NW.
Proposal 4. When ATG UE enters the cell center, UE can drop the inter-frequency measurement and MG.

	R4-2308679
	Huawei, HiSilicon
	Proposal 1: De-prioritize new measurement mechanism, e.g. initiation or cease of measurement based on altitude, in the ATG WI.
Proposal 2: To account for directional antenna for FR1 ATG UE, RAN4 to discuss
-	whether and what Rx beam sweeping factor applies to measurement period requirements 
-	whether scheduling restriction due to different Rx beam applies in FR1 
Proposal 3: The legacy scheduling restriction requirement can be reused for ATG.

	R4-2308714
	ZTE Corporation
	Observation 1: Based on some regulation demand and airline offering, the in-flight WiFi currently is activated when the aircraft travels at the altitudes more than 3048 meters in practice. 
Proposal 1: Considering in practice the in-flight WiFi is operated from 3048 meters upwards, the ATG CPE works when the altitude is not lower than 3000m. Therefore, no need to introduce any new measurement mechanism such as height-dependent considerations.
Proposal 2: No need to consider any RRM aspect lead by the directional antenna.
Proposal 3: No need to expend the time domain range of scheduling restriction, whether and when to enable deriveSSB-IndexFromCell/deriveSSB-IndexFromCell-inter, totally depends on NW. 

	R4-2309720
	Nokia, Nokia Shanghai Bell
	Proposal 1: Do not introduce additional height dependent measurement mechanisms for ATG. Wait for the progress in RAN2 for the height-dependent configuration for measurements in connected mode for reusing the framework in ATG.
Proposal 2: For UEs with directional antennas operating in 4 GHz, use a scaling N for ATG UEs measurement requirements to account for measurement across multiple directional beams.
Proposal 3: Adopt “N” factor equal to 4.



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: measurement requirements in RRC_CONNECTED
Open issues and candidate options before meeting:
[bookmark: _Hlk133265252]Issue 4-1: Measurement mechanism
· Proposals
· Option 1: Do not introduce height-dependent requirements for measurement procedures for ATG UEs (CATT, CMCC, HW, Nokia (no additional height-dependent mechanism))
· Option 2: (LGE, Ericsson)
· to guarantee the measurement performance of ATG UE. 
· If ATG UE altitude lower than certain threshold, ATG UE may not perform measurement.
· ATG UE can initiate measurement when ATG UE reach the certain altitude threshold.
· to protect TN NW,
· If ATG UE altitude lower than certain threshold, ATG UE may not perform measurement report.
· ATG UE can initiate measurement report when ATG UE reach the certain altitude threshold.
· Option 2-1: The altitude threshold can be indicated by NW (Ericsson)
· Option 3: When ATG UE enters the cell center, UE can drop the inter-frequency measurement and MG. (Ericsson)
· <Other observations from CMCC and ZTE>
· the aircraft communication equipment should be power off automatically when the altitude lower than certain threshold (e.g., 3km). (CMCC) 
· Based on some regulation demand and airline offering, the in-flight WiFi currently is activated when the aircraft travels at the altitudes more than 3048 meters in practice (ZTE)
· Recommended WF
· To be discussed.

[bookmark: _Hlk133265261]Issue 4-2: Directional antenna impaction:
· Proposals
· Option 1: existing measurement requirements can be reused (CMCC, LGE, ZTE)
· Option 1-1: For measurement requirement and beam management, no need to consider the FR1 directional antenna impaction. (CMCC)
· Option 1-2: If beam steering assumption is considered for ATG UE in 4GHz frequency, existing measurement requirements can be reused, provided that beam steering based on the positioning is capable for the ATG UE. (LGE)
· Option 2: For UEs with directional antennas operating in 4 GHz, use a scaling N for ATG UEs measurement requirements to account for measurement across multiple directional beams. (Nokia)
· Option 2-1: Adopt “N” factor equal to 4. (Nokia)
· Option 3: RAN4 to discuss whether and what Rx beam sweeping factor applies to measurement period requirements (HW)
· Option 4: whether scheduling restriction due to different Rx beam applies in FR1 (HW)
· During measurement, UE may use a different Rx beam than the one used for receiving data from serving cell, which may cause scheduling restriction as in FR2.
· [bookmark: _Hlk133265277]Recommended WF
· To be discussed.

Issue 4-3: Scheduling restriction-for intra-frequency
· Proposals
· Option 1: (CATT, CMCC, HW, ZTE)
· The legacy scheduling restriction requirement can be reused for ATG. 
· 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 2: The scheduling restriction symbols should be set based on the information of the difference of propagation delay from serving cell and neighbor cells measured by ATG UE. (LGE)
· Option 3: (Ericsson)
· When NW enables the deriveSSB-IndexFromCell, the UE is allowed to not transmit or receive data more than 1 symbols before and after SSB symbols to be measured. The dedicated symbol value can be indicated by NW.
· When NW disables the deriveSSB-IndexFromCell, the UE is allowed to not transmit or receive data more than 1 symbols before and after SMTC to be measured. The dedicated symbol value can be indicated by NW.
· Recommended WF
· To be discussed.

Issue 4-4: Scheduling restriction-for inter-frequency 
· Proposals
· Option 1: (CMCC)
· For ATG inter-frequency measurement without gap, the legacy scheduling restriction can be reused.
· Recommended WF
· Check whether Option 1 can be agreed.

